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PREFACE

The question of the available power reserves, with regard to
the continuously increasing importance of mechanical energy and
to the enormous progress of electrification, has now-a-days become
a problem of almost the same importance as that of the techno-
logical raw materials, forming the basis of a rational policy in this
field. The actuality of that question has been so great during recent
years, that it has not only become an immence internal economical
problem for the different countries, but it reached the rank of
questions of great international importance. It was therefore rational
that the World Power Conference considered the realization of
a rational inventorisation of power reserves on a world-wide scale
as one of its most important tasks. — Performing that task within
the limits of its territorial activity, the Polish Power Committee,
began as early as 1924 to register the power resources of its
country, placing the results before the London World Power
Conference in its report: ,,Resources d’énergie et leur exploitation
en Pologne®, in which the statistical data were followed by short
explanations. The interest, which this report aroused, especially
beyond the frontiers of Poland, induced the Polish Power Committee
to elaborate a new enlarged edition of the publication of power
sources in Poland, with maps indicating the distribution of these
sources, as well as of the high tension lines; and it is this mew
edition, the title of which is ,,Power Sources in Poland and their
Utilization*, which is now launched into the World.

In this publication the following questions have been treated
in a logical order: geological characteristics, methods of output,
the quantity and the nature of Polish coal, the reserves and the
exploitation of petroleum and of gas fields, of peat and wood,
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which in the eastern parts of the country, situated far away from
the coal centres, has also considerable importance as a fuel.
A particular chapter has been devoted to water power. Wind power
also has been taken into consideration. The second part of the
book treats of the utilization of the power sources mentioned
above, giving a short characteristic of transport by different means,
describing the present state and the future possibilities of the
development of the gas industry in Poland, as well as analyzing in
a rather detailed manner the problem of the production and
consumption of electrical energy. An important space has been
reserved for the electrification of the country, as one of the most
perfect forms of utilization of energy; statistical data reaching up
to 1930, diagrams and electrification maps give a clear image of
the present state and of the possibilities for further development.
A short bibliography, comprising the most characteristical works
about the Polish power sources, has been also added to the present
publication. In giving this book for the use of all those, who are
interested in the problem of power sources, the Polish Power
Committee is convinced to have not only fulfilled its task as
a member of the World Power Conference, but also to have
rendered more accessible the materials illustrating this sphere of
the economic life of Poland in an impartial way, contributing,
perhaps, thereby to remove a great quantity of gaps and inexacti-
tudes in foreign publications.

POLISH NATIONAL COMMITTEE
WORLD POWER CONFERENCE
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GEOLOGICAL CHARACTERISTICS

By St. Czarnocki

All the ascertained coal resources of Poland are situated in the
area known as the Polish Coal Basin (Polskie Zaglebie Weglowe)
which constitutes the eastern part of the Polish-Silesian Basin. Of
the total area of the Polish-Silesian Basin, which, within the limits
defined by productive deposits, amounts to 5400 square kilo-

metres:
Poland possesses 3 880 sq. km.
Czechoslovakia o 950 w5
Germany < L A

The Polish Coal Basin is divided into the four following

districts:
1) Upper Silesia. . . . . . 2 180 sq. km.
2) Teshen Silesia. . . . . . 200 o
3) The Cracow Basin . . . . 1 FO05 i ay
4) The Dombrowa Basin . . . 2000 55

3880 sq. km.

From the geological point of view, the area of the Polish-Sile-
sian Basin forms one complete whole.

The area of 3 880 square kilometres comprises, within the
boundaries of Poland, the region in which the presence of coal
deposits has actually been proved. The western and northern
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Power sources in Poland

boundaries of our Coal Basin are defined partly by the frontiers
of the State and partly by the deposits underlying the productive
coal measures. In respect to the eastern boundary, certain geolog-
ical factors indicate the possibility of extending the Basin farther
to the South East, beyond its present boundary. In the southern
part of the Basin the productive coal measures are covered with
a thick series of deposits known as Carpathian Flysch. A whole
series of drillings sunk to 800—1000 meters failed to pierce
this covering. The exact extension of our Basin to the South thus

remains unknown.

The productive coal measures outcrop only in limited parts
of the Polish Basin, whereas in the remainder of the area they are
covered by a thicker or thinner layer of strata of more recent for-
mation.

For practical purposes we shall divide our coal measures into
three main groups: the Lower, which bears the name of ,,Brzezna“
(German: Randgruppe), the Middle or ,.Siodlowa™ (German: Sattel-
gruppe) and the Upper, which is called ,.Eekowa™ (German: Mul-
dengruppe).

In the Dombrowa Basin the same groups have other local
names. The Lower group is called ,,Podredenowa®, the Middle
is known as ,,Redenowa* and the Upper — as ,,Nadredenowa®.

The total thickness of productive coal measures in the Po-
lish Coal Basin decreases from West to East. In the West of our
Basin it amounts to about 4 500 metres, whereas in the East, the
corresponding figure falls to 2 700 metres.

The above mentioned main groups of coal measures are sub-
divided into several smaller groups.

Short characteristics of each of these groups are given in
table I (see opposite page).

The productive coal measures are folded in the two following
directions: 1) folds with general longitudinal trend with certain
occasional deviations to NNE—SSW and 2) folds trending latitudi-
nally with occasional deviations to WNW-——ESE.

The folds of the first type are most strikingly expressed in
the western part of the Basin, in the Rybnik arca.

To the East of the Rybnik area the longitudinal folding plays
a secondary part; the main folds have a trend which is approxi-
mately latitudinal.




TABLE 1.

Thickness of Coal Measures.

Total thickness

Aggregate thickness

of workable coal

Quantity
of workable seams

Ratio of aggregate |
thickness of work-
able seams to total |

GILRAR0 TR it thickness of group
in metres "~ in metres in metres in metres
| West | East West ] East West ’ East West East
Upper Group
(Lekowa, ..Nadredenowska®)
Chelm Series 118 118 1,4 1,4 1 1 1.6 152
Laziska 675 675 28.6 28,6 14 14 4.4 4.4
Orzesze ., 1700 716 25,0 7.8 17 Y Lk
Ruda N 585 255 38,0 4.3 20 6.5 i
Middle Group
{Siodlowa, ,,Redenowska*) 170 12 17,0 12,0 b 1 10,0 100,0
Lower Group
(Brzezna, ,,Podredenowska®)
Upper Series 750 16.0 14 2.1
905 8,0 8 0.9
Lower ., g B 470 11,4 | 8 2,4
(Up.per part of thi§ group is operated ‘ ‘ ‘
in the Rybnik district) | \
Total of productive carbon . 4468 | 2 681 137,4 62,1 79 ‘ 30 3,1 2,6




Power sources in Poland

We shall now deal with the factors of geological nature which
play the most important part from the point of view of the eco-
nomics of coal mining, comparing the Polish Coal Basin with
other Basins in Europe.

In respect to the thickness of seams, our Coal Basin distin-
guishes itself advantageously. In two groups, the ,,Middle™ and the
Ruda* which at present give about 3/4 of our ouiput, the ma-
jority of the available reserves lies in seams possessing a thickness
of more than 2 metres, whereas in other large basins in Europe
seams in excess of 2 metres are comparatively rare. It should be
noted, however, that in the eastern part of our Basin where the
Middle* (Siodlowa) group thins out into one seam with a thick-
ness varying from twelve to eighteen metres, such a great thickness
of seam actually presents a certain disadvantage from the mining
point of view.

Another important factor is the ratio of the aggregate thick-
nesses of the workable seams to the total thickness of the pro-
ductive coal measures. The higher this ratio (i. e. the less the
thickness of the barren rocks), the more favourable are the mi-
ning conditions, as it is possible to avoid driving long cross cuts
and easy to arrange ventilation and underground transport.

If in the Coal Basin we separate the ,,Middle” (Siodlowa)
and ..Ruda® groups from the whole cross section of the productive
coal measures, we obtain in the western part of the Basin a series
of strata with a total thickness of 755 metres, of which 55 metres
is of workable coal seams, which makes up 7,3%0. The aggregate
thickness of the coal seams contained in these two groups there-
fore amounts to approximately 40 of the total thickness in the
western part of the Basin.

To the East in the Dombrowa Basin geological conditions
slightly deteriorate. The ,Middle” (Siodlowa) group becomes one
seam with a considerable thickness, while in the ,,Ruda® group the
percentage of coal amounts to barely 1,7%. In any event, our coal
deposits are in more favourable conditions than in other European
Basins.

The ,,Middle* (Siodlowa) and ,.,Ruda“ groups form the basis
of the present operations in the Coal Basins. They supply about
75%0 of the total output.

The third factor is the thickness of the coal measures’ roof,
or, in other words, those upper strata of more recent geolog-
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Coal

ical formation which it is necessary to pierce in order to
reach the coal. In this respect our Basin is not uniform. In
a general way it may be divided into two areas: 1) the northern —
approximately up to the latitude of Stary Bierun — in which the
productive coal deposits either oucrop or have a covering which
does not exceed 100 —150 metres and 2) the southern, in which
the productive carbon only appears on the surface in the form
of a few ,,islands* whereas, in the remainder of the area, it is co-
vered by strata reaching up to several hundred metres in
thickness.

The fourth important factor is the quality of the coal. Our
coal belongs chiefly to the gas and gas-flamy types containing
large quantities of volatile matter. Of coking coal, particularly of
that which is suitable for the production of furnace coke, we have
comparatively little. We have no steam coal or anthracite what-
ever. The three main types mentioned are not in any way connected
with any particular group of seams and their occurrence is chiefly
dependent on factors of tectonic nature.

In those parts of our Basin which have not undergone inten-
sive folding and where the coal has thus retained a greater percen-
tage of volatile matter, we have gas-flamy coal and partly gas coal.
These territories are situated in the East and in the central area
of the trough. In the West — in the area of intense folding in
a longitudinal direction (the Rybnik area) and particularly there
where longitudinal and latitudinal folds intersect — which occurs
to the West of Krélewska Huta, near Zabrze (Hindenburg), the
coal belongs to the bituminous type and partly to the type suitable
for coke production. Coal of a coking quality constitutes 6—7%0
of the total output and the greater part of the coke produced is
not of a very high grade. Its chief disadvantage, particularly from
the point of view of using it in large furnaces, is its lack of resi-
stance to crushing.

In respect to its calorific value the Polish coal varies con-
siderably. In this case also the influence of folding, tending to
increase the calorific value of coal, is noticeable. However, we have
some indications that in this respect the group of seams from
which the coal is obtained also exerts a certain influence. It is
very difficult to characterise the calorific values of coal from
certain groups of the particular parts of the Coal Basin as, in the
available analytical material, there is a whole series of factors
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which render the preparation of a table difficult, i. e. lack of uni-
formity in laboratory methods and various methods of taking
samples.

It should be pointed out, howerer, that the calorific value of
all groups of seams generally decreases from West to East. In
the West the figures for the ,,Middle* (Siodlowa) and ,,Rudzki*
groups reach 7000 and 7700 calories; for the same groups in
the eastern part of Silesia they amount to 6500 — 7000; in the
Dombrowa Basin to 6000—6500 and finally in the Laziska and
Orzesk groups of the Cracow Basin to 5000 calories.

In computing our coal reserves we only take into consider-
ation such seams as lend themselves to refilling on account of
their thickness. As the minimum thickness of such seams we take
0,50 to 1 metre (for different groups of seams), as the maximum
depth for computation we take 1000 meters.

TABLE 11.

Reserves of Coal in units of 1000000 tons.

' Actual P;ol)ahlc P(rssibi;t Total
RESERVES g b : i /o

Upper Silesia:

Upper Group (Eekowa). . . . 1703 | 34918 39 621
Middle ., (Siodlowa) p
Lower - (Brzezna) LA 585 4675 5 260

Fotal AF T 5288 | 39593 44881 | 72,6

Dombrowa Basin.

Upper Group (Lekowa) . . . 130 120 250
Middle (Siodlowa) . . . 210 500 190 900
Lower . ,,. (Brzeina) . . . 160 280 610 1050
Total . N1 500 900 800 | 2200 3,6
Craco Basm s b i d B et 8 200 6 000 | 14 200 23,0
Teshien Silesia 'y & w0 e | 500 500 0,8
LotalYec  r i 5788 1 40493 | 7300| 61 781 | 100.0
+ 8 200

We divide the reserves into the three following categories:
1) Actual reserves relating to the territories where deposits

have been examined by means of mining operations.
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2) Probable reserves on territories examined by a series of
drillings.

3) Possible reserves which embrace territories where there is
a complete lack of prospecting work or where we have a small
number of occasional drillings spread over a large area.

The results of the computations effected on the above prin-
ciples are shown in table IIL.

The geographical situation of our coal reserves is unfavou-
rable. They are all centered in one basin which is situated right
on the frontier of the State and a long way from waterways. In
this respect Poland cedes precedence to other coal producing coun-
tries of Europe. N

INDUSTRIAL CHARACTERISTICS
By Z. Rajdecki

From the industrial viewpoint, Polish coal may be divided
into: 1) coke producing coal, 2) gas coal, 3) forge coal and
4) boiler coal.

At the coke plants many by-products are obtained such as:
tar, naphthaline, crude benzol, ammonium sulphide, gas tar and
coke gas.

In tar distilleries and benzol plants crude tar, crude benzol
and other crude oils are made into marketable articles such as
tar, crude and pure naphthaline, pirydine bases (C,H,;N ete.), phe-
nols and benzols of all kinds, concentrated ammonia, ammonium
sulphide and other preparations. Coke is used for smelting pur-
poses, as a fuel in iron, steel and metal foundries and for other
purposes in the metallurgical industry.

Forge coal is suitable for factory forges. Polish coal is also
a first class fuel for factories and for household use.

Polish coal is better than the corresponding quality of English
coal in respect of ash and sulphur contents. In addition to this, and
as a result of the smaller silica (Si0,) and aluminium oxide (Al,Oy)
contents of the ash, fire bars do not get slag-clogged during com-
bustion.

Thanks to its large oxygen and volatile contents, Polish coal
burns with a long flame, which enables its theoretical calorific
value to be utilised to a very high degree.
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Other valuable properties which should be noted are: ease of
ignition and resistance to atmospheric influences during storage.

With regard to compactness and hardness Polish coal is clas-
sed among the hardest qualities of coal with the exception of an-
thracite. This property enables a very wide variation of sizes in
grading and long distance transport without crumbling.

This high degree of variation in sorting has a very important
significance for the rational utilisation of coal for various indu-
strial purposes.

The classification of Polish coal according to
its quality, which was determined by the general Polish Coal Con-
vention (Ogélno-Polska Konwencja Weglowa), depends on division
into 6 classes for all sorts of coal, with the exception of dust, and
into 4 classes for dust.

TABLE III.

Sizes of sorting grades.

In the Dombrowa

In Upper Silesia and Cracow Basins

T SR R s T S above 70 mm above 120 mm
“ Cobbles I and II . . . 5 45 ,, » 40
PRl e o s e Sk RO
T e AR 0 25—45 ” 20—60
I Pl A T PR vy L 15—40" 5
FEtPLr % o e R S =
LR TS T T e b 5 5-=25 1 4,

Small coal . . . . . - s ==a0 5, " 6—15

e F T e (RS e (RS 3 5—20 ,, S 3—15 ,

PRt xS o e A e ™ 0=—15 5 2 10— 0

The Polish Standards Committee (Polski Komitet Norma-
lizacyjny) is preparing a scheme for the standardisation of the
grading of Polish coal which fixes identical standard dimensions
for such grading for all the collieries in the Polish Basin.

General conditions of exploitation. The fa-
vourable geological conditions of the Polish Basin, particularly
the very considerable thickness of the coal seams, allow easy
mining and favour an increase in the efficiency of the miners.

In 1928 the output in kilograms per workman per day in
Poland amounted to 1267, in Gr. Britain to 1111, in Germany
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(the Ruhr Basin) to 1191, in Belgium to 554 and in Czechaoslo-
vakia to 1 016.

Besides, the expenditures for installations and consumption
of the operation materials are less than in other Coal Basins in
Europe.

Coal mining embraces 92 mining enterprises which own
103 mines. Of those mines two belong to the State Treasury, the re-
mainder being private enterprises. French, German and Polish
capitals take part in the private enterprises. Of the coal companies
in the Silesian district eight, which are the owners of 38 collieries,
have each an output of over 2 million tons annually; two with
6 mines have an output of about 2 million tons each; two with
4 mines from 1,2 to 1,3 million tons each; two with 5 mines about
1 million tons and the remainder, each owning one mine, from
500 000 1o 3 000 tons annually.

In the Dombrowa district there are 9 Joint Stock Companies
and 46 single enterprises which operate the so-called ,surface

TABLE 1V.

Output of Coal in Poland during the period 1913 — 1929
according to Mining Districts.

COAL DISTRICTS

\ = —— ——————————————— Total
[ Dombrowa Silesian Cracow
Year : — R 0 | T T .
| thoun:'mlls 1913— thousands | 1913 llmnnn'nds 1913= !hnu,-‘nnds 1913=
of =100 of |=100 of —100 of —100
tons tons | tons tons

1913 | 32182 |100,0 | 6819 } 100,0 | 1971 | 100,0 | 40972
1914 | 27588 | 857 | 4510 | 666 | 1727 | 877 | 33855 | 826
1915 | 28282 | 879 | 2791 \ 109 | 1643 l 83.4 | 32716 | 799
1916 | 31624 | 983 | 5212 | 764 | 1818 | 937 | 38684 | 944
1017 | 32053 | 996 | 4911 | 720| 1869 | 949 | 38834 | 948
1918 | 20777 | 925 | 4499 | 660 | 1575 | 799 | 35851 | 87,5
1919 | 19363 | 602 | 4614 | 677 1349 | 684 | 25326 | 618
1920 | 24443 | 760 | 4874 | 11,5 138 | 703 | 30702 | 749
1921 | 22460 | 69.8| 5752 | 844 | 1673 | 849 | 29894 | 73,0
1922 | 25501 | 795 | 7055 |1035| 1986 | 1008 | 34631 | 845
1923 | 26630 | 828 | 7419 |1088| 2049 | 1040 | 36098 | 88,1
1924 | 23871 | 742 | 63585 | 966 | 1824 | 926 | 32280 | 788
1925 | 21660 | 67.3| 5720 | 840 | 1692 | 859 | 29081 | 710
1926 | 26165 | 81,3| 7226 |1060| 2356 | 1196 | 35747 | 873
1927 | 28600 | 870 | 7644 [11201]| 2440 | 1238 | 38084 | 93,0
1928 | 30448 | 946 | 7635 |1120| 2533 |1286| 40616 | 99.1
1920 | 34444 |[1070| 8947 |131,2| 2844 |1443 ] 46235 |112.8
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mines”. The number of deep mines amounts to 24. Of the 9 com-
panies referred to above, five have an annual output of about one
million tons annually each and four of about half a million tons
each.

The .,surface mines*“ have an annual output of from five to
eighty thousand tons.

The Cracow district has nine enterprises with seventeen mines.
The annual output of these enterprises amounts to from one
hundred thousand to one million tons. The capital invested in the
coal mining industry amounts to about 667 million Zloties.

Output of coal. Poland’s share in the World’s output
of coal in 1928 was 3,26°0 and its share in the European output
about 7%%. Thus, Poland took fourth place in Europe after Great
Britain, Germany and France.

The table of the output of coal in Poland for the period
1913--1929 illustrates the changes which took place in output in
figures and in the ratio to 1913 during which year the output
reached its highest prewar figure.

The shares of the individual coal districts in the total output
undergo minimal changes. In 1929 they were as follows;

Silesian Basin 74,5%
Dombrowa Basin 19.4%0
Cracow Basin 6,1%

The increase in the marketing of coal during the period
19251929 amounted to 63,9%, or an average of 12,89/ per an-
num. The home market increased by 11,7% and the export market
by 15%b.

The marketing of coal according to various grades and
districts, together with the percentage share of each grade in each
particular item for 1928 is given in tables V and VI.

The home market accounts for about 65 and the export
market for about 35%0 of the whole market.

The above data show that Poland is a country which produces
coal for its own requirements to a much greater extent than for
export. The present consumption of coal in Poland amounts to
about 0.9 tons per head per aunum, or less than in other European
countries.

As can be seen from Table VII, the main home consumers are
the industries and the railways. The third place is taken by

10
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TABLE V.

Marketing of coalin Poland during the period 1925 — 1929
according to Coal Districts.

Home Market | Export Market Total
thousands % thousands By thousands o |
[ of tons 44 of tons o of tons 2 ‘
|
1925 I
Silesian District 11112 | 65,0 7738 | 94,0 | 18850 | 74,4 |
Dombrowa ., 4596 | 26,9 461 5,6 5057 20,0 |
i Cracow 5 1 386 8,1 81 0,4 1417 5,6
Total 17094 |100,0 | 8230 |100,0 | 25324 100,0
0/y = 67,5 — 32.5 — 100,0
i 1926
‘ Silesian District 11900 | 67,4 | 11998 | 81,6 23 898 73,9
Dombrowa ,, 4140 | 23,5 231281 15T 6452 | 19,9
J Cracow e 1602 9,1 397 2.7 1999 6,2
Total 17 642 |100,0 | 14707 | 100,0 | 32,349 |100,0
0/q -— 54,5 = 45,5 — 100,0 |
1927
Silesian District 15369 | 69,3 9680 | 83,6 | 25049 | 74,2
Dombrowa ., 4778 | 21,5 1892 | 16,4 6670 | 19,7
Cracow 54 : 2 047 9,2 T | — 2 054 6,1 |
Total 22194 1100,0 | 11579 | 100,0] 33773 |100,0 |
0fo — 65,7 - 343 —  |100,0
1928
Silesian District 16734 | 71,1 11297 | 84,2 | 28031 | 75.7
Dombrowa ., 4673 | 19,7 2 100 157 6773 | 18,5
Cracow 55 . 2154 9,2 10 0,1 2164 5.8
Total 23 561 |100.0 | 13,407 | 100,0 | 36 968 | 100,0
0/o — 63,7 — 36,3 — 100,0
1929
Silesian District 19287 | 71,2 | 11872 | 82,6 | 31159 | 75,1
Dombrowa ., 5462 | 20,1 2480 | 17,3 7942 | 19,1
Cracow % - 2374 8,7 19 0,1 2 393 5.8
Total 27,123 |100,0 | 14,371 |100,0 | 41 494 |100,0
%o — | 654 - 34,6 —  |100,0




TABLE VI

Coal Statement for the Polish State Collieries for 1928, according to particular items

and grades, in units of 1000 tons or percentages.

= = e i - : g e gt
B ° =« 2 = S 2 E g8 E, 2 =
R oF S ) G I e o Rl TR SR A 8 B e e
L B O O o I 0 T - 8 e e S
Home market . 3928 | 3604 | 1096 | 1604 891 1202| 1718( 1154| 704 | 6810 — 268 48 534 | 23 561
; 16,670y | 15,309, | 4,65%, | 6,81%, | 3,78%, | 5,10%, | 7.29% | 4,90%, | 2,99, |.28.91%, 1,14%, | 0,200, | 2,26°%, | 100,00,
| Export 2901| 2766 | 1132 | 1990 665 790| 1130 | 1014 | 164 514 = = 35 305 | 13 406
21,609, | 20,62, | 8,449, | 14,85, | 4,967, | 5,89, | 8,48, | 7,56°% | 1,23 | 3.84% | — — | 0,260, | 2.28%, | 100,00°,
‘ Total market . 6829 | 6370| 2228 | 3594 | 1556 | 1992 | 2848| 2168 | 868 | 7324| — 268 83 839 |36 967
‘ N sy, | 172300, | 6,03 | 9,73, | 4.21% | 5,39 | 7.70%% | 5,86% | 2,35% | 19.81% | — 0,72, | 0,23%, | 2,27, | 100,00%,
i Used by collieries:
| for technical pur-
| poses 63 18 13 25 11 24 25 32 26 | 2457 | 168 280 55 | 3199
‘ 197 | 0,56 | 0,40 | 0,779 | 0,38, | 0.75% | 0,79%, | 1,019 | 0,820, | 76,82}, | 5,25%, | 875% | 0,05% | 1.72% | 100,00°,
| for payments in
kind . 64 11 16 109 195 84 3 58 10| — — 56 3 8 617
10,50, | 1,80%, | 2,519, | 17,79%, | 31,45%, | 13,519 | 0569, | 9,39 | 1559, | 000, | — 9,089, | 0,48, | 1,34}, | 100,00/,
Total used . 127 29 29 134 206 108 ‘ 28 90 36 | 2457 ‘ 168 336 5 63 | 3816
3,359, | 0,769 | 0,74 | 3,520 | 5370 | 2,819, | 0,75% | 2.36% | 0.94%, | 64,419, | 4,40%; | 8,81% | 0,22 | 1.66% | 100,00%,
Total deliveries. | 6956 | 6399 | 2357 | 3728 | 1762 | 2100 | 2876 | 2258 | 904 | 9781 | 168 604 88 902 | 40 783
17.06% | 15,690 | 5,58 | 9.15% | 4,31% | 5.15% | 7,05 | 5,530/ | 2.220% | 23,99% | 0419 | 1,48% | 0,22% | 2,21% | 100.00%,
| s T |
| s R |




Power sources in Poland

liousehold consumption (items ,.household consumption® and the
majority of sundries).

Among the various branches of industry, first place in respect
of coal consumption is taken by coke plants, which are followed
by the metallurgical industry, cement factories and agriculture.

TABLE VII.

Home Coal Market according to Consumers.

No. NATURE OF CONSUMER Thiaiih A
of tons
1. Industries.
1 Metallurgical! (Iron) < e allNe) o hrat g it 1772 6.6
2 - (Othier metals) o i S he e % 1 060 3.9
3 Coke TP anta |, 00 S Vi g R T e 2479 9.3 |
4 Briquette: Kactories 5, ot i e s ol o 350 1,3
& a5 Narks TR AT sl BTNl (- it 418 1.5
6 Mining (ore and other mines not having own
coep B S ARG Sy R s, LR R SR 169 0.6
& ) 5700 i O s LR i s R AP S i Par 232 0,9
8 DATE Lt o TR T S o O S A S L 177 0,7
9 Cement, pottery, brickfields and lime kilns . 1323 4.9
10 Manufacturing (metal and others) . . . . . 230 0,8
11 BT ) R R A S R e R e ) 618 2,2
12 Tannery and manufacture of animal products 46 0,1
13 Agricultural (agricultural products, breweries,
mills and distilleries) . . . . . . . . 1143 4,2
14 Bupar - bactaries o r s L 721 2,7
15 T e 11 R R G e S A 343 153
16 (Eextiles v Wt I A R gt e 971 3.5
17 Other branches of industry . . . . . . . 2 367 8,7
Total for Industry . . . 14419 | 53,2 |
| 1I. Other Consumers.

T T N AT g e Al e AL 5035 18,6
2 PID BTG T PRl lar ol LT 1 e Ry 10 —_
3 Municipeltinstititions o e ol et 722 iy
4 MBIy DOt ONS ST s b s, St e b 325 1,2
5 State istatutilone’ o - 1 5ot il U iy e 196 0,7
6 Homeloldage 515, T s e i R 3095 11,4
7 Y o CoT T et ot Sl DR R L L Bt sl B 3 321 12.2

Total for other Consumers . . . 12 704 46,8
Total Home Market . . . 27123 7|77777”100,707
|
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Fig. 2. General view of a colliery in the Polish Coal Basin.



TABLE VIIL

Development of export of Polish Coal according to main
groups of markets for the period 1924 — 1929,

1924 1925 1926 1927 1928 1929
MARKET = 1
thou- thou- thou- thou- thou- thou-
sands of 0/0 sands of 0‘;"0 sands of o‘/o sands of 0’/0 sands of 0/0 sands of 0‘/0 ‘
tons tons tons tons tons tons
A. PRE-WAR MARKETS. J
I. Germany 6777 58.5| 2709 | 329 38r 0,3 14 0,1 9 0,1 5| —
II. Other pre-war markets (Austria,
Czechoslovakia, Hungary, Yougosla-
via and Rumania). 4358/ 37.8]| 4300| 52,3| 4344 29,5| 4616 39,91 5275/ 39,4] 5357 371
B. NEW MARKETS.
I. North Sea Markets 28 0.3 600 7.3 6671[ 45,4| 4397 381| 6100, 45,5| 6177| 43,1
Il. Remaining markets and coal for
shipping 369 3.4 621 7,51 3 654‘ 24,81 2552 21,9| 2023 15,0] 2832 19,8
11 532” 100,0 | 8 230 | 100.0 |14 707‘ 100,0 | 11 579I 100,013 407[ 100,0 | 14 371| 100,0
= = 3 |SE |

|

[




Fig. 3.

Breaking out of coal by means of a

drilling

machine.



TABLE IX.

Export of Polish Coal in 1929 according to Countries.

No. COUNTRY T';‘;“f:::“ o,
A. PRE-WAR MARKET.
1 ATHLEH T arcr. ~ oo L B RO ey e e 3196 224
2 Crbchoslovakin 5 Jr sl L S s et i) 940 6,5
3 BB R Ry A e e B e L L 927 6,4
4 Jugbilavig= T8 i Ve g G T 161 1,1
S5 136 T T T e T o S e i 2 L e 118 0,8
T T e e SRR B e L 15 0,1
7 Germahy: . 2 Sl e e e 5 0,1
Total . . . | 5362 | 373
B. POST-WAR MARKETS (NEW).
I. North Sea Markets.
8 Swetdary | &5 L R e s AT 2595 18,2
9 1013 30E T e SR P TN S i F M ST Lz 12,4
10 INOEwagN-as © o o AR AR (e 616 4,3
4! Foatviaie =i e e et e N R R A 583 4,1
12 Binlandh o hn, mlaim L e A R S 437 3,0
13 i (207 (SRS o G L SR, e A EA BN L 84 0,6
14 I A Ly N e O R LR 79 0,5
15 IETR 1T R S R R S SR R S AP e o B 12 —
Totali = 2 ) SA6TT 43,1
II. Other Markets.
16 s Tl T S e S i S PR R, 763 5,4
i 157 T B T et A T L ATF R 18 574 4,1
18 SWatEeELand (. S I e S A 150 1,1
19 L ONART R g ek, A R R o e 87 0,6
20 Bragil i e e e 70 0,4
21 Mgerimatht Tl o K] Bt D e it s e R 24 0,1
22 Jestands Vi Lkl a8 ST R e R R 19 0,1
23 13 T AR RS R e Sy Al et S8 10 -
24 137 R e e L S ot g S8 e 2 =
Toral & 5. ek a0 11,8
III. Free City of Danzig and Coal for
Shipping.
25 R BT L T e et e o S R e 413 2,8
26 LTI ST T SR RS e © S 720 5,0
Grand Total of Export . . . 14 371 100,0
|
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Export of coal. Tables VIII and IX illustrate the de-
velopment of the export of coal from Poland according to export
markets. Up to 1924 the greater part of this export (58,5%0) went
to Germany and practically the whole of the remainder to other
pre-war markets, whereas the northern markets had an almost
negligible share in the export. After the loss of the German market,
the export coal trade was forced to penetrate other markets in
erder to maintain its development on the same level.

The northern countries, which were separated from Poland
merely by the waters of the Baltic and the North Sea, and which
had practically no coal deposits of their own, became the terri-
tories of expansion for Polish coal as the natural markets for the
country.

If, however, we take into consideration the fact that the coal
requirements of these northern markets which fall within the
orbit of Polish export, amount to about 20 million tons per annum
it ensues that Poland covers barely 30°%0 of such requirements.

Outside these countries the penetration of distant oversea
markets has already made certain progress and in this direction
considerable possibilities of coal export have come to light. This
matter, however, is closely connected with the development of
the Polish ports and the Polish Mercantile Marine.

As shown in Table IX, the first place in the pre-war market
was taken by Austria, which country was followed by Czechoslo-
vakia, Hungary, Jugoslavia and Rumania. In the northern market
the greatest export falls to Sweden, which is followed by Denmark
and Norway and smaller quantities fall to Lotwa and Finland.
In other markets the sea export to France and Italy takes first
place; a start has been made with regard to Holland, Algiers and
Brazil and with regard to overland export to Switzerland and
other countries.

An important place in the market is taken by the Free City
of Danzig (2,8°/0) and coal for shipping (5,0%0).

An important part in the development of the export of Polish
coal was played by the sea ports of the Free City of Danzig
and Gdynia. Sea export, which has been continually increasing
since 1925, brought about essential extensions to the old port of
Danzig which previously had not been in a fit condition to deal
with large transports of coal.
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The building of the port of Gdynia which was begun in 1924,
was practically finished in 1929.

TABLE X.

Transhipment of export coal at the Sea and River ports
for the period 1925 — 1929,

Danzig Gdynia River Ports Total
Year ol
thousands o1 thousands o/ thousands 0 thousands o [
‘ of tons e of tons 9 of tons lo of tons Lo
i 1925 608 94,1 38 5,9 — _— 646 100 ‘
1926 3048 80,0 380 10,0 382 10,0 3810 100
‘ 1927 4053 79,6 881 173 154 3,1 5088 100
1928 5494 75,5 1766 24,5 9 — 7269 100
1929 5329 68,2 2 448 3153 39 0,5 7816 100

Table X illustrates the development of the shipping of coal
from the ports of Danzig and Gdynia and the river ports (chiefly
Tezew).

These shipments increased from 3.8 million tons in 1926 to
7,80 million tons in 1929,

Productive capacity of the coal industry.
Owing to intensive competition, particularly in foreign mar-
kets, the Polish coal mining industry was forced to reduce pro-
duction costs to the lowest possible level. Technical improvements
and organisation of labour in Polish collieries brought about a very
considerable increase in the output of work per working day,
which greatly exceeded the pre-war output despite the fact that
the woiking day had been reduced from 10 to 8 hours. Thus, the
output capacity of Polish collieries with their present equipment
has increased in comparison with the pre-war output.

According to the statement of the State Enquiry Committee
(Panstwowa Komisja Ankietowa), the output of Polish collieries
in 1913, when conditions in the coal industry were excellent,
amounted to only 73" of the output capacity of shafts and 60
of the capacity of the sorting equipment. Since that time the
output capacity of shafts as well as of sorting equipment has
increased as a result of the opening and expansion of new collie-
ries and the output for 1929 increased by 7% in comparison with
the output of 1913, so that the present Polish coal mining industry
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Fig. 4. Electric locomotives with overhead trollies transporting the coal on the underground gallery of a colliery.
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exploits merely slightly more than 70% of its actual productive
capacity, which, with the present technical conditions of the
collieries, may be defined at about 60 million tons par annum.

TECHNICAL EQUIPMENT AND EXPLOITATION
METHODS

By Z. Rajdecki

Polish collieries stand on a very high level with regard to
technical equipment.

The breaking out of coal has been made mechanical. From
the moment of the introduction of compressed air as a driving
force, drilling machines both percussive and rotary for the making
of shot holes were applied. In addition to these, electrically driven
drills and cutting tools are frequently used.

The amount of the above mentioned mechanical means of
breaking out coal, owned by the Polish coal industry, is about
9000 drills and 200 cutters as well as about 600 hammers for
breaking up coal.

The systems of refilling the coal galleries applied in the Polish
Coal Basin vary in accordance with the features of the seam, its
minimum thickness, grade and the properties of the surrounding
rocks etc.

In the refilling of thick coal seams the most widely applied
system is that of sand and water injection. This is effected as
follows. The empty space which remains after the extraction of
the coal is filled with a mixture of sand and water, after which
the water flows off through filter dams and the remaining sand
fills the gallery up tightly. This system has very valuable advan-
tages as it makes it possible to extract the coal completely, pre-
vents fires, resulting from spontaneous combustion of coal, and to
a great extent protects the surface of the earth from falling in
owing to settling.

The removal of coal from the place where it is broken out
to the main galleries, is effected by trucks or endless chains of
buckets. The driving motors of these chains are powered by com-
pressed air or electricity. The collieries own more than 100 kilo-
metres of such chains and about 3000 motors for the same. In
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Fig. 5. Electric winding machine.
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addition to these chains, windlasses with compressed air or electric
drive are also used on inclined galleries. The collieries own about
3000 of these. Transport on horizontal underground roads has been
made mechanical by means of endless cables.

During recent years, locomotives driven by internal combus-
tion engines, compressed air or electricity, have been competing
with transport by endless cables. In mines where explosive gases
exist, locomotives driven by compressed air are chiefly employed
and in some instances locomotives driven from electric accumu-
lators are used. In mines which are free from explosive gas, electric
locomotives with overhead trollies are coming into use more and
more (direct current of 250 volts and a capacity of 30—60 HP).
The total number of locomotives in all the collieries amounts to
about 800.

In winding at the main shafts two storied cages are being
used more and more. These cages are arranged so as to empty
both storeys simultaneously with the object of better exploitation
of the shafts. In addition to this the last few years have seen the
increasing installation of automatic apparatus at pit heads for the
self acting traffic of trucks. Out of considerations of safety and
economy of energy, electricity is replacing steam engines for win-
ding. For shafts up to 800 metres the Ward-Leonard electric drive
is chiefly used and ordinary three phase motors are used for
shafts of more than 800 metres. The capacity of a single winding
apparatus amounts to from 300 to 1000 kW.

Electrically driven fans are used for ventilating the mines.
Motors for large ventilating units have direct drive and medium
units have belt drive. In order to regulate speed without loss of
power, three phase motors are fitted with an auxiliary commutator
set of alternating or direct current. The capacity of the motors
runs up to 1000 HP.

In pumping out the mines, in which the inflow generally
amounts to from 5—10 cubic metres per minute (it sometimes, but
very rarely, reaches 30—40 cubic metres per minute), high speed
centrifugal pumps with electric motors are used almost exclusively.

When deepening shafts, hanging shaft pumps with electrical
drive are used in units up to 1000 HP. These take up sectionally
barely 1,5 < 1,5 metres and can be easily raised and lowered
without the necessity of unscrewing and screwing up hot steam-
pipes, as for instance in the case of steam-driven pumps.
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Fig. 6.

Interior of a sorting department.




TABLE XI.

Installed capacity of motors in Polish Collieries
according to Mining Districts.

Silesian District Dombrowa District Cracow District o't al by
TYPE OF ENGINE T
Steam Electric Steam Electrie Steam Electrie Steam Electric ified
HP HP HP HP HP HP HP HP s
PAMEE: & The o a1 AN R 18 995 ; 126 729 16 653 t 29 596 6973 ’ 12 805 42 621 ' 169 130 80
|

2 1 U T RO e S gt B 76325‘ 31748 11373

| A0 3 4516 1189 92 214 41 960 31

Conipressers T i i 2 73 276 37 290 2577 ‘ 5342 5180 3892 81 033 46 524 36
T S L s 1943 11 932 70 ' 2 354 — 981 2013 15 267 88
Cther, ot o Sl st 29076 | 122209 5 665 { 8 250 852 1822 35593 ( 132 281 79
Tatal: <% =% 199 615 | 329 908 36 338 54 565 17:521 20 689 253 474 ’ 405 162 ===

Percentage electrified . . . 62,3 60,0 54,1 61,5
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For auxiliary pumping a series of smaller, easily portable
centrifugal or suction pumps with electric drive are employed.

In the application of air drive an electric motor is used for
the operation of the compressor. Units with an output of less than
8 000 cubic metres (air 800 HP) are of the piston type and are
driven by low speed motors (300 RPM) synchronous or induction
of the open type. Units in excess of this output are applied almost
exclusively as turbo-compressors which are driven by steam tur-
bines, providing they are near the boilerhouse, or by electric motors
with 3000 RPM at greater distances from the central boiler house.
Larger units have an output of 25000 cubic metres (or a capacity
of 2500 HP).

Polish collieries mostly generate the current they require in
their own power plants which are installed with a large reserve
of energy producing capacity. Three phase alternating (50 cycles
per sec.) current is universally used. Tensions vary, being most
frequently 3000 V, more rarely 2000 and 500 and recently
5000 V.

Further manufacturing of coal. In the sphere of
manufactures from coal, the Polish coal industry possesses plants
for the preparation of briquettes, coke, distillates of tar and benzol.

The production of briquettes from coal in Poland is
embraced by 5 factories and amounts to about 300 000 tons per
annum of which, in 1928, 4/ was exported and the remainder
used in the country chiefly for the requirements of the railways.

The manufacture of coke in Poland is concentrated exclu-
sively in the Silesian district which is the only one in possession of
coal of a good coking quality.

TABLE XII.

Production, Home and Export Markets for Coke in Poland
during the period 1924 — 1929,

‘7 i % Number of ' Output in J‘ Total sales in \ Home market Eprorti m
YEAR enterprises | t t J ~ime t
i in operation ) of tons ‘ of tons ‘ of tons of tons
1924 9 950 953 787 166
| 1925 9 964 910 803 107
\ 1926 9 1113 1095 953 142
‘ 1927 9 1402 1496 1337 159
1928 9 1668 1663 1471 192
1929 9 1858 1840 1639 191
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Table XII gives the production of coke in Poland together
with the home and export markets. The production of coke de-
pends mainly on the development of the iron foundry industry,
which is the chief consumer.

Since 1926 a continual increase in the production of coke in
conjunction with the increase in the output of iron foundries has
been noticeable. The coke export is accounted for chiefly by
Austria, the Free City of Danzig, Hungary and Rumania.

The main products of the coke plants constitute coke 1in
lumps, small coke, grains and fine dust.

Among the by-products received in coke plants are crude
tar, pitch, tar oils, naphthalene, crude benzol and its derivatives
and ammonium sulphide.

The majority of these products such as crude tar, crude ben-
zol and naphthalene go, as raw materials, to special factories to be
transformed into their more costly derivatives. Pitch is chiefly
used in the production of briquettes from coal and in the manu-
facture of roofing felt, tar oils chiefly in enterprises for the
impregnation of wood and ammonium sulphide as an artificial
fertiliser.

TABLE XIIIL

Output of By-products in Manufacture of Coke
during the period 1924 — 1928.

1924 1925 1926 1927 1928
Produets Output in Output in Output in Output in Output in

tons tons tons tons tons
Erude Tar . . . .| 40272 44 712 51 948 66 472 80 438
S o A L R 11 424 6 744 71704 10 024 12185
arsoilsltakise Lo i 7500 3 888 4212 5605 6 734

Naphthalene . . . . 732 864 1080 1033 —
Crude Benzol . . . . 10 752 12 396 14 436 18 125 21 141
Ammonium Sulphide 12708 14 544 17 004 22 558 36 722

The actual increase in the production of these substances
corresponds to the requirements brought about by the development
of the chemical industry in Poland.

There are three tar distilleries and benzol plants in Poland.
They convert tar, benzol and other crude oils into prepared tar,
condensed tar, tar oils of every kind (without benzol), pitch, pure
naphthaline, pirydine bases, phenol and other preparations.



BROWN COAL

By St. Czarnocki

DEPOSITS OF BROWN COAL

From the geological point of view our deposits of brown coal
(Lignite) may bhe subdivided into:

1) Coal in mesozoic formations,

2) Coal in layers of triassic formation.

Deposits of mesozoic coal are available in two areas: 1) in the
neighbourhood of Zawiercie and 2) in the neighbourhood of Sta-
rachowice and Ostrowiec.

In the Zawiercie area there is actually only one layer fit for
operation, its thickness usually varying from 0,60 to 1.20 m.

The deposits of brown coal in this area extend in the shape
of two wide belts from North West to South Eeast.

The average calorific value of damp coal from all collicries
in said area amounts to 4 478 calories, whereas that of dried coal
to 5441 calories. The proportion of ashes varies from 9,939 to
23,70%.

The second area of mesozoic brown coals is found in the belt
of liassic formation, along the south-eastern slope of the Swieto-
krzyskie (,,Holy Cross®) Mountains.

The coal in this area invariably consists of thin irregular
layers and usually the thickness of one only of these exceeds
0,30 m; the maximum thickness of the layer approximates 0,90 m.

Triassic coal is available in two extensive areas: the north-
western, or Poznan—Kujawy area, and the south-eastern or Little
Poland (Galician) area.
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The north-western area comprises almost the entire Voi-
vodeship *) of Poznan, a considerable part of Pommerania, pro-
truding in its southern extension into the Voivodeships of Warsaw

and Lodz.

The greatest importance, from a practical point of view, is
attributed to a group of coal deposits which German geologist term
the ,,Basic* group and which is located in the uppermost part of
the local miocenic formation. It sometimes consists of several layers
of an aggregate thickness of up to 9 metres, though usually there
is only one thicker layer of an average thickness of 2—3 metres.

The calorific value of this coal is relatively high, dry coal
yielding more than 4 500 calories, frequently exceeding 5000 ca-
lories.

The technical mining conditions are exceedingly difficult,
owing mainly to the presence of coal dust not only in the layers
covering the coal deposits, but sometimes also in layers immedia-
tely below them.

Towards the South East these coal deposits issue into the area
of the Voivodeships of Warsaw and Lodz, right up to the environ-
ments of Warsaw and Zyrardéw, though the depths in this district
already exceed 100 metres.

Areas situated farther West may rely on coal deposits at
a depth of less than 100 metres. This contention was justified
a few years ago by the discovery of brown coal at Regny near Ko-
luszki, where coal with a thickness of layer of up to 8 metres was
found at a depth of 50—60 metres.

The deposits of miocenic brown coal in the Galician (Little
Poland) area may, in respect of nature, be divided into the follo-
wing two groups:

1) the Carpathian group, comprising deposits associated with
the Carpathian range and its foreland, and

2) the Podolian group, where the deposits are located al-
ready in the so-called Podolian stratum.

The Carpathian coal, with a very few exceptions, is marked
by its high calorific value, greater uniformity of deposits, whereas
the thickness is invariably smaller than in the case of the Podo-
lian deposits.

*)  Largest administrative division in Poland.
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In the western part of the Carpathian area there are a few
isolated islands of coal yielding miocenic formations.

Farther East, in the Carpathian foreland, areas of brown
coal are available in the neighbourhood of Kolomyja. This coal is
of fairly good quality, with an average calorific value of 4250
calories.

A considerable part of the area is occupied by deposits of
brown coal associated with the so-called Podolian stratum. In this
instance, one layer has been determined, suitable for operation,
of a thickness of 1—3 metres.

The quality of coal in the western part of this area is inferior
to that in the Carpathian foreland, yielding on average 3 100 ca-
lories. In the north-eastern part, — in Volhynia — coal is found
with a calorific value of 3 100—5 200 calories.

In respect of the Poznan area, together with the adjacent part
of Pommerania, which represents the most prospected area, Ger-
man specialists, before the war, quoted the following figures:
determined available resources —- 29 700 000 tons, whereas the
estimated available resources including Eastern Prussia and Si-
lesia, exceed 1 milliard tons.

A great handicap in the development of the operation of
brown coal deposits is presented by the difficult mining conditions.
The irregular nature of the deposits renders it impossible to ratio-
nalize the organization of collieries and to concentrate operation
on a larger scale in one colliery.

EXPLOITATION OF BROWN COATL

The exploitation of brown coal in Poland has never reached
any appreciable level, due to the unfavourable conditions attending
it and to the competition of black coal. Before the war, the output
did not exceed 200 000 tons per annum.

During the war and the years immediately succeeding it, the
difficulties in the mining and transport of black coal brought about
a temporary increase in the number of brown coal mines and in
the output of the latter. The maximum figure was reached in 1921
when the aggregate output of 18 collieries amounted to 270 415
tons. Practically the entire surplus in output was provided by col-
lieries located in the central Voivodeships, where the number of
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collieries during that time increased from 5 to 12, and the rate
of output by 50%s.

As the re-conditioning of the partly destroyed black coal
mines in the Dombrowa Coal District progressed, and subsequently,
after the incorporation of Silesia, the sales and output of brown
coal rapidly decreased, it became necessary to close down not
only those new collieries which were founded during the war, but
even old ones. The colleries in Great Poland and Little Poland
(Galicia) were abandoned entirely, whereas in the central Voi-
vodeships 3 collieries, in the Zawiercie district, maintained their
existence, supplying coal to the local chemical industry and also
for the requirements of the local population.

The fluctuation in the output of brown coal is represented in

table X1V.

TABLE XIV.

Exploitation of brown coal in Poland

according to districts.

‘V‘;i,;‘;:e' Central Western Southern Total

e ok No. of Output No. of Output No. of Output No. of Output

collieries in tons collieries in tons collieries in tons collieries in tons

|

1913 5 155 081 — ~— 3 37 407 8 192 488
1920 11 238 017 —_— _— 3 10 460 14 248 477
1921 11 227 748 4+ 31 434 3 11 233 18 270 415
1922 12 182 896 2 32 629 3 4458 17 219983
1923 12 150 019 i 17 099 2 3916 15 171 034
1924 6 73 003 1 10 560 2 4475 9 88 038
1925 3 56 577 1 3407 1 5691 5 65 675
1926 3 74716 e = 1 1310 + 76 026
1927 3 115 871 — S = - 3 115 871
1928 3 110 967 o _— — = 3 110 967
1929 3 74 321 — — — —— 3 74 321

The brown coal deposits in Great Poland and in the neigh-
bouring central Voivodeships have excellent prospects for future
extensive development, particularly in respect of meeting the re-
quirements of the chemical industry and of electric plants.

At present the output of brown coal in Poland represents
a mere 0,25% of the output of black coal.
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THE POLISH OIL FIELDS

By St. Czarnocki

The oil fields of Poland are located at the foot of the Car-
pathian Mountain Range and constitute the north-western exten-
sion of the Rumanian oil fields.

The Polish oil fields may be allocated to two individual
areas, i. e. the Carpathian range and the Carpathian foreland.

The majority of the oil deposits known and exploited is lo-
cated in the first area, whereas in respect of the second, there are
so far only certain indications of the presence of oil there.

The occurence of oil in the Carpathians is closely associated
with the important series of strata known as the Carpathian Flysch,
this latter term applying to formations of usually thin stratified
deposits of sandstone, slate and schist. From a stratigraphical point
of view, this series comprises strata commencing from the chalk
layers at the bottom and terminating at the extreme oligocene at
the top.

Oil deposits suitable for exploitation are met with in the bukl-
ed strata, commonly known as ,,saddles”. These saddles run along-
side of the Carpathian range.

The occurrence of oil in commercial quantities begins in the
West, near Limanowa, and extends right down to the Rumanian
frontier, in the form of a series of more or less parallel belts,
varying in length from a few to some score kilometres.

Occasional oil deposits are found to the West of Limanowa
and right up to the Czechoslovakian frontier, yet none of these
have so far proved sufficiently attractive for exploitation.
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There are two distinet oil belts in the Carpathians, i. e. the
inner®, which comprises the deposits lying within the inner
system of the Carpathian range, and the ,,outer” representing de-
posits occurring at the actual orographic boundary of the Car-
pathians, that is to say, at the boundary of the Carpathian
foreland.

The deposits of the inner belt are found almost exclusively in
the western part of our oil fields, in the mining district of Jaslo.
Farther East, we meet with merely an insignificant occurrence of
oil in this belt. The main oil-yielding levels of the inner belt occur
in the eocene and the so-called Krosno oligocene formations. In
tectonic respect, we here come across comparatively regular
saddles which are extremely narrow and long. Sometimes a whole
series of saddles occurs alongside one and the same line.

A characteristic feature of the oil deposits in this belt is the
extremely low average output of wells, amounting to approx. 0,3
tons per diem. This output, though small, is steady, and one well
may be operated for a period of from 15 to 20 years. The depth
of the wells, in general, is not very considerable, hardly ever ex-
ceeding 800 metres, and it is only in a very few areas that wells of
a depth of more than 1000 metres may be found.

These characteristic features of this particular belt have in-
fluenced the adoption of a system of exploitation based on a large
number of shallow wells.

The outer belt comprises practically all the oil deposits of
the central Drohobycz district and the eastern Stanislawow di-
strict.

0il deposits are available here at all levels of the Carpathian
Flysch. The main role, however, is played by the sandstone layers
beneath the menilite series (Boryslaw sandstone), or by layers lo-
cated within said series.

The tectonic features here are more complicated thar in the
belt previously referred to, there often being two saddles (folds)
superposed one upon the other, and frequently inclined towards
the North. The lower fold, which bears the name of the ,,synclinal
element* generally contains the productive oil levels.

The necessity of having to penetrate through the upper fold
in order to reach the synclinal element containing the oil level
calls for the sinking of deep wells. The depth of certain of the
wells in the Boryslaw district already reaches 2000 metres. The
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output of the wells in this outer belt is less steady and of compa-
ratively shorter duration.

The Carpathian foreland consists of a generally flat surface
between the Carpathians and the so-called Podolian Plain. It re-
presents a belt, some tens of kilometres wide, which begins at
the Rumanian frontier in the East and terminates at the valley
of the river Vistula in the North-West. Miocene formations in the
form of a potential series of shale, sand, sandstone and laminae,
play the dominating role in the geological structure of this fo-
reland.

The existence of oil deposits is heralded by the appearance
of natural gas, particularly prominent in the Daszawa district.
Drillings undertaken on several sites have resulted in oil being
struck, though so far in negligible quantity. The fact of special
attention having been devoted to this foreland, was prompted by
analogous precedents in neighbouring Rumania and in the Cauca
sian oil fields.

The majority of oil deposits in these areas is not connected
with the mountain range, but with the foreland. Although geolog-
ical conditions in our foreland are divergent to some extent, and
there is no so strongly developed pliocene stratum available as
in Rumania and the Caucasus, where it contains a considerable
part of the oil deposits, yet we are led to anticipate that important
oil deposits are available in the Carpathian foreland.

Oil prospecting in the Carpathian forelands is rendered more
difficult than in Rumania or the Caucasus, owing to tectonic mo-
tion having ceased here earlier than in the latter countries, and
for this reason, our tectonic structure has become concealed be-
neath a strongly developed series of junior formations. This
greatly increases the difficulty of selecting sites suitable for the
sinking of pioneer wells. Under these circumstances, geophysical
methods may become of paramount importance.

Apart from the Carpathians and their foreland, there is yet
another district in respect of which hopes are entertained as to oil
deposits. This is the salt-yielding area in Great Poland and the
Kujawy district. These latter areas appear to be a continuation
of the salt-producing province of Hannover in Germany, where oil
is available in the so-called ,,salt pillars® of the calcareous rock of
the Zechstein era, and is being exploited. In our salt pillars, and
in their vicinity, traces of bituminous substance have sometimes
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been discovered. Thus, it is not unlikely that deposits of the Han-
noverian species are available in the said districts.

Last, but not least mention must be made of the presence of
oil at Wojeza in the southern part of the Voivodeship of Kielce.
The occurrence of oil there is associated with calcareous form-
ations. Up to the present these local traces of oil were being asso-
ciated with the Carpathian foreland, but at the present moment it
appears more likely that we have to deal with a south-eastern ex-
tension of the Great Poland—Kujawy belt, referred to above, and
that the Wojcza oil is in a certain association with some likely de-
posits of salt of the Zechstein era. The prospecting at Wojcza has
only recently been started.

Computation of the resources of the oil fields is much more
complicated than in the case of other useful minerals, because we
have to deal with a liquid and thus movable mineral, which com-
monly appears in conjunction with gas and water, and saturates
rocks in a most irregular manner dependant upon factors of a geo-
logical nature which it is often difficult to grasp. Thus, it is impos-
sible to adopt the usual method of computing the resources by
volume, and in this instance computations would of necessity have
to be based on the capacity of oil-containing rocks in any particu-
lar area.

0il deposits, however, have a specific property of which we
might take advantage for the purpose of estimating their resources.
Namely, the output of any particular mining unit, such as a well
shaft, depends on the natural conditions of the formation, and
particularly on the latter’s richness. This renders it possible to
estimate the resources in any such formation according to the
results obtained from the exploitation thereof.

The aggregate output of oil in Poland is concentrated in the
Carpathian area. Output during recent years has been decreasing,
though slowly. The decline in the output affects, primarily, our
main oil district, i. e. that of Boryslaw. This area takes pre-
cedence not only because of its total output which at present re-
presents about 70% of the aggregate output for the whole of
Poland, but also by reason of the average output of the wells. The
figure for Boryslaw at present is about 1200 tons per annum,
whereas that for all the remaining oil districts amounts to only
approx. 115 tons per annum.

The gradual exhaustion of the Boryslaw deposits is substan-

37



Power sources in Poland

tially confirmed by the decline in the average output of the wells,
which as recently as in 1921 amounted to as much as 2 800 tons
per annum.

This decline continues in spite of the fact that the aggregate
figure of metres drilled has been maintained at a practically uni-
form level during recent years. The development of drillings is
impeded by the constantly increasing average depth of new wells.

Certain hopes are at present being entertained in respect of
the southern part of the area to the South of Mraznica, where it
is possible that some new oil fields are still available, although
they are not thought to be particularly extensive.

All other areas, as a total, in comparison with Boryslaw, show
a very limited, though relatively steady average rate of output per
well. These territories are likely to maintain, or even slightly
increase, their present output, but yet they do not offer facilities
for industrial expansion on a larger scale.

Thus, it becomes essential to take up intensive prospecling
work, with a view to discovering new, so far unknown, oil fields.

OIL WELL DRILLING AND OPERATION
By T. Regula

Oil Well Drilling.

The only method by which crude oil is so far being obtained
in Poland is drilling. Mechanical drilling, adopted for the first
time in 1869, was carried out mainly by free-drop method, and in
certain instances by rope method, the latter being adopted from
Pensyivania. In 1884 McGarvey introduced the Canadian system
to Poland which quickly came into general favour, maintaining its
popularity up to the present moment. About 1898 flush systems
were being tried, however with little success. In 1902 the genial
idea of Mr. Wolski was adopted, consisting of a hydraulic ram,
having a water turbine fitted immediately above the drilling bit,
near the bottom of the shaft, the water being supplied to it by
means of small feed pipes from a pump erected on the surface;
but this method, for no ostensible reason, soon passed into oblivion.

At present dry ramming methods are used almost exclusively,
namely:
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a) the Canadian rod method,

b) the Pansylvanian rope method and

¢) a combined rod and rope method.

Recently tendencies are being displayed towards adopting the
,,Rotary™ system.

The Canadian method, using rigid rods, ranks among
the dry ramming methods, i. e. such ones by which the crushed rock
is periodically lifted out from the bottom of the shaft by means of
a bailing scoop. The Canadian rig (fig. 1) consists of a shaft on
which the lever of the oscillator and 3 belt pulleys are fitted, one
of the latter being connected by means of a belt with the pulley of

the driving motor, the two other being connected, by means of

Fig. 1. Canadian rig. Two steam driven hoists for swabbing.

belt clutches actuated by the pressing of small rolls, with two
drums of which one serves for the lowering and raising of the
drilling tackle, as well as for raising and lowering of weights and
pipes, and the other for bailing. The drilling tower is constructed
of timber and is approximately 20 metres high. The drilling
tackle consists of a bit, usually of the eccentric type, a weight, link
jar and steel rods or ropes in length of 11,5 metres. The lift of
the oscillator varies from 30 to 50 cm, the number of revolutions
from 25—60 per minute. In order to render it possible to drill
a circular aperture by a comparatively narrow bit, the entire
drilling tackle is being twisted during the drilling process, rotating
the drilling rods on the shaft.
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The pipes used are almost invariably of steel, seamless,
downward of 24” in diameter and from 5 to 11 mm thick, accord-
ing to the depth of the well and the properties of the soil. One
column of pipes traverses a depth of from some tens to some
hundreds of metres, according to the difficulties presented by
underground water and layers which are often considerably
inclined and consist of alternating thin laminae of varying hardness.

The Canadian method was used in Poland almost exclusively
until 1923, the depth of the shafts varying from some tenths to
two thousand odd metres. At present said system is still in use,
mainly outside the Boryslaw district, although both at Rypne and
at Bitkéw, as well as in the vinicity of Krosno it is being ousted
by the combined rod and rope system. It may safely be assumed
that out of 205 shafts in the course of drilling in Poland at the
end of 1929, more than one half was being drilled by the the
Canadian method.

In the Pensylvanianrope method, the cardinal diffe-
rence consists in that a steel rope is used instead of drilling rods. The
drilling tackle is similar as in the Canadian type, but the bit is
symmetrical, high and thick, taking up an appreciable part of the
section of the aperture, and the weight is very heavy. Similarly
as in the case of the Canadian method, the drilling tackle usually
operates at a slow drop, the rotary motion of the working part
in the shaft being obtained by twisting the drilling rope. The rig
is constructed in such a manner that the main shaft, in addition
to the lever, contains a double pulley connected with the engine
pulley and, by means af a crossed manilla rope drive, with the
winding drum on which the steel drilling rope is wound (fig. 2 and 3).

This system has been tried in Poland before the war, but did
not adapt itself. It was not until 1923 that the rope drilling method
was applied, practically simultaneously at Boryslaw and at Bitkow,
with equipment imported from the United States, and until the
end of 1929 some tens of shafts were drilled, considerable
progress in drilling being experienced. Thus, for instance, whereas
at Mraznica it took four years and more to drill a shaft 1 500 me-
tres deep by the Canadian method, the time taken by the Pensyl-
vanian method amounts to from one to two years.

Yet at present only a few wells are being drilled by this latter
method. The disadvantages of this method, as well as the availabi-
lity of considerable supplies of other equipment, prompted the
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Polish engineer to combine the advantages provided by the rigid
drilling method with the efficiency of the rope method, and thus
the combined rope and rod system came into existence, commonly
described in Poland as the ,,combined” or ,,Polish* system.

1an rope rig.

]
!
4
)
¥
i

stured in Poland of Polish material.

iven Pensylvan

Electrically dr

Fig. 2.

All parts of the equipment manufac

The combinedropeandrodrig (see figures 4 and 5) is
more convenient than the Pensylvanian one, as it enables the chang-
ing over from rope drilling to rod drilling, which is of importance
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in the event of likely swerving in the aperture of the shaft, and
enables the carrying of drilling tackle on rods for which purpose
the latter are more suitable than ropes. So far no particular type
of combined rig has been standarized, practically each firm finding
its individual solution. Recently the Scientific Management Section
of the Association of Polish Engineers of the 0il Industry has put
forward a scheme of a normal combined rig which combines the
advantages of all those in use. The principle of the combined rig
is to leave the winding drum for the drilling rope within the
drilling tower, and to fit the lifting drum for the rods above the
lever shaft. The drilling tackle used is similar to that used for
rope drilling or Canadian drilling, the bits being symmetrical or
being excentrical and heavy.

This system is in use practically in all deep shafts throughout
the Polish oil fields, and the results reached are comparatively
more satisfactory than those with the Pensylvanian system, to
¢ay nothing of the Canadian method, and hopes are entertained
that it will replace the latter also in the case of shallow drillings
in the oil fields.

The ,Rotary“system comprises the use of a normal mud-
flush device for dense loam which has a most beneficial effect on
the sides of the shaft by clogging up cracks and preventing
the collapse of the sides on to the bottom of the shaft. The rotary
motion of the bit is obtained through the revolving of the tackle
which consists of strong rinsing pipes. By means of this system
it is possible to drill considerable areas, several hundreds. of
metres at a time, without having to sink pipes, thus eliminating
the necessity of constant change in the size of pipes which results
in considerable economy in drilling.

The motive power for drilling is supplied in the majority of
cases by single cylinder steam engines of a nominal power of 40 HP.
They are used for all of the ramming methods. During recent
years electric motors have come into use, of a capacity, dependant
on the depth of the shaft, of from 50 to 150 HP, and in the case
of rope drilling even up to as much as 250 HP. The number of
electric motors installed in the Polish oil industry for drilling
purposes is approx. 25, and at present almost entirely in the Bory-
slaw district. Internal combustion engines are also being used, such
as single and two cylinder Diesel engines of 65—80 HP, further gas
engines of 80 HP, as well as the explosion-type petrol and crude
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oil engines. Internal combustion engines are readily used parti-
cularly in the case of pioneer shafts, where it is difficult to procure

the necessary motive power and where the transport of coal is too

expensive.

Fig. 3. Interior of a Pensylvanian rope rig. View showing the rope chuck,
bailing scoops and drilling drum with grooved wheel.
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Oil Well Operation.

Oil struck in a layer, provided it does not issue forth under
the influence of gas contained in the layer, must be brought to
the surface by the following methods:

a) bailing,

b) swabbing,

¢) pumping,

d) gas or compressed air pressure.

Bailing is carried out by the sinking to the bottom of the
shalt into the oil vein of a bailing scoop, i. e. of a pipe of several
metres length fitted with a bottom valve secured by means of
a rope to the drum of the bailing rig or a specially erected hoist.

Swabbing is effected by the sinking into the pipes to the
bottom of the shaft of a swabbing device, or piston. fitted with
a ball valve and tightened by means of a rubber ring in the pipes,
the entire quantity of oil depositing above it being then raised
1o the surface: during the upward motion suction occurs at the
bottom of the shaft, increasing the flow of gas and oil from the
oil vein. In addition to the ordinary pistons, pump pistons are
also in use which combine the principles of pumping and ordinary
swabbing.

The capacity of the steam engines and electric motors varies
within wide limits, from 80 to 400 HP, according to the speed
of piston required and to the output of the well. The speed of
the piston during the upward motion amounts to from 2 to 8 me-
tres per second.

Swabbing is the most prevalent method of raising oil from
the deep wells of the Boryslaw district, ever since 1905.

At the end of 1929 the number of wells swabbed in all the
Polish oil districts amounted to over 400, whereof 305 in the
Boryslaw district alone. Of that number, approx. 50 wells were
served by electric motors, the balance by steam engines.

Pumping is effected by means of special suction pumps, the
prototype of which are the common water well pumps; in the
case of the normal type Jarecki pumps working in the Polish
oil fields, the bottom valve is in the shape of a piston which can
at any moment be extracted, after previous lifting out of the
pump piston.
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The shafts may be pumped singly, from the swinging-lever, or
in groups of several or ten odd at a time from one distributing

gear. In shallow shafts yielding oil without paraffin, pumping which

Fig. 4. Combined ,,Polish® rope and rod rig with steam drive.

is the oldest operating method in Poland — gives excellent results
and still continues to be in use at some 1850 wells in all the
Polish oil fields.

Of the total number of 1870 wells operated by pumping,
some 300, mainly at Bitkéw, Potok, Rypne and Wankowa, use
electrie drive, the majority being driven by gas engines, whereas

drive by steam engines is only used in a few isolated cases.
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The easiest operating method is by means of compressed
gas. This represents a self-acting operation dependent upon an
adequate output of gas issuing from the oil vein, corresponding to
the output of oil. In order to prevent undue escape of gas from
the oil vein, the gas is throttled by means of the working gas
pressure. In the event that the available quantity of gas is inade-
quate for self-action, a column of small pump pipes is sunk into
the drilling pipes, fitted at the bottom end with an expansion
piece in the form of a funnel of a diameter slightly less than that
of the drilling pipes. Whereas previously the gas was inadequate
for self-acting operation, the aforesaid device renders it fit for
emulgating a small column of liquid in the pumping pipes and for
carrying it to the surface.

The proper operation of oil by means of compressed gas or
air is effected by introducing the compressed medium (gas or air)
by means of drilling pipes to the bottom of the shaft below the
funnel-shaped end of the pumping pipes, where it causes an
action similar to that of a natural funnel. By adopting, instead
of a funnel, suitable jets, known as nipples (Wolski and W. Lozin-
ski nipples) the efficiency of the aforesaid arrangement is con-
siderably improved.

Such jets have been adopted in several of the Bitkéw wells
more than 1200 m deep, with good results, compressed air having
been used as a medium. Jets cannot be used in wells where the
pressure of the oil layer is low, nor in the winning of highly paraf-
finous oils.

The depth of wells in the more important oil well districts in
Poland is as follows:

Boryslaw (shallow oil deposits) . . 200— 500 m
Boryslaw (deep oil deposits) . . . 900—2000 A
Bithenes o o T o S0 15 D]
Rypne S Yl S S R S e A L BOGEST 000K,
Jaslo District, average o e oowhoew 200—: 700 .,
Isolated wells at Réwne and Rogi . . 1100 .,
Jaszezew gas saddle, Mecinka — Win-

nica: — Sadkowa . .. 5 b 0-.800-1000. )

_ Separation of gases from oil. Almost invariably oil

brought to the surface is accompanied by natural gas in quantities
varying from decimal fractions of a cubic metre to several tens of
cubic metres per minute. These gases are absorbed and dissolyed
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by the oil, according to pressure, the heavier hydro-carbons being
more readily absorbed than the lighter ones. This explains the
abundance of Methane (CH,) which, being the least heavy of all,
is less readily absorbed, and only in a negligible quantity.

Fig. 5. Combined ,,Polish® rope and rod rig. Electrically driven

hoist for swabbing.

In order to separate the gas from the crude oil, they are
jointly conducted from a header within the well, fitted on the flow
pipes, to a gas separator located immediately alongside of the well.
This separator consists of a steel container, in the shape of a ey-
linder of 1 m in diameter and from 3 to 4 m high, the bottom being
fitted with an outlet for the oil which flows by its own gravity,
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whereas the cover is fitted with a suitable outlet for the gas. The
gas and oil inlet is provided in the separator casing, approx. 0,5 m
above the bottom. Inside the separator there are sectional part-
itions made of thin steel sheets, counter opposed to each other. The
bottom outlet immersed in oil acts as a syphon check for the se-
parator.

The gas, mixed with oil, passes from the header to the separ-
ator which lies on a lower level and is under constant suction
produced by compressors or blowers, is here separated from the
oil in such a manner that the oil falls to the bottom, due to its
gravity, and thence passes into an oil tank, whereas the gas, being
lighter, escapes by the outlet at the top, and any atomized particles
of oil, still contained in the gas, as well as solid impurities, adhere
to the partitions and, by forming larger drops, flow to the hottom.

Impurities in the crude oil and their remoyv-
ing. Water and brine of varying concentration, which frequently
accompany oil in the vein, are raised to the surface simultaneously
with the latter, irrespective of the method of operation. The oil
is also frequently contaminated by such substances as loam,
sand, etc.

As it is commonly known, such contamination is very much
detrimental to the conversion of crude oil at the refineries, and
therefore must be withdrawn before the crude oil will be refined.

The first method originally adopted in Poland for resolving
emulsions, was the heating it by steam (either directly, or in coils)
for several hours to a higher temperature in wooden or steel tanks.
The contents of the tanks were then left undisturbed for several
days, so as to enable the impurities to settle, whereafter the water
and solid substances were drained off by means of a valve in the
bottom of the tank, whereas the intermediate layers, containing
insufficiently purified oil, were drained into special containers for
repeated heating, only the top layers, containing pure oil, being
drained into the storage tanks.

Rationalization of the scouring of crude oil has been consi-
derably advanced by the ,,Metan* apparatus operating on the basis
of a system devised by Prof. Moscicki. It consists of two cylin-
drical containers to which emulsion is driven under pressure. In
the first container the emulsion driven in from the bottom is
heated, meeting a coil containing outgoing scoured oil, where-
after it is heated by means of a steam coil to a temperature of
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130 — 160° C. The oil, practically entirely rid of water, next
passes into the second container fitted with a series of partitions
and plates, on which it deposits the balance of water and residual
matter, and through an outlet at the top passes into the coil of
the first container in which it transfers its heat to the entering
emulsion. This apparatus is manufactured in one size only, for
an output of 25 — 35 railway cisterns per month.

The only disadvantage of this apparatus is that the steel steam
coils rapidly erode under the influence of brine, which necessit-
ates {requent replacement and repairs.

The sharpless type hyper-centrifugals were introduced into
Boryslaw for trial purposes; in these the emulsion, at a temper-
ature of 40—60° C, flows through a rapidly revolving drum, at up
to 17000 r. p. m., which ejects the water together with the mud
and heavy impurities, whereas the purified oil is drained off from
the intermediate layer. This method is quite suitable for a not
particularly consistent emulsion which contains no solid substances.
In applying it at Boryslaw, Phenol was added which enabled the
most consistent emulsions to be resolved at comparatively reason-
able cost.

Besides, a comparatively frequently used method is that of
resolving the emulsion by means of several reactives, as for
instance Phenol, and by heating this mixture. The best results
seem to be obtainable by Mr. Geritz’ patented method of this
category.

ECONOMIC FEATURES OF THE OIL INDUSTRY
IN POLAND

By Dr. St. Bartoszewicz

0il wells exist in more than seventy localities in the Carpa-
thian foreland, with a total number of 11 000 workmen employed
in that industry. The largest oil field is that of Boryslaw with the
neighbouring communities of Tustanowice and Mraznica, in the
Drohobycz district, which at present, in spite of its gradual ex-
haustion, produces more than 70%0 of the total output of crude oil

in Poland.

In order to properly illustrate the present state of the crude
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oil output, we must subdivide same according to the following
districts:

1) the Boryslaw district (communities of Boryslaw, Tustanowi-
ce and Mraznica),

2) the Drohobycz mining district, exclusive of the Boryslaw
area,

3) the Stanislawéw mining district, which comprises the most
south-eastern fields, adjacent to the Rumanian frontier, and

4) the Jaslo mining district, embracing mines located to the
West, along the Carpathian range.

The following table illustrates the output of these districts
since 1925:

Output of crude oil (in tons).

YEAR ot .2 A00 W INOVRER VRGOSR T
Boryslaw area ‘ Other localities.

1925 622 250 75106 64 778 49 795 811 929

1926 603 250 75850 70 329 46 658 796 087

1927 530 680 78 512 72 661 40 743 722 596

1928 541 588 82]339 76 281 42 788 742 996

1929 474 825 80 838 73 611 45 415 674 689

The decline in the output during recent years may be attri-
buted almost solely to the exhaustion of the richest oil fields in
the Boryslaw area.

In order to maintain output, the number of drillings ought to
have been increased, yet the decreasing remunerability of existing
wells, and also the restricted exploitation areas at Boryslaw, render-
ed such course impossible. Towards the end of last year, how-
ever, drilling operations were revived in the southern part of
Mraznica, with a view to preventing a more violent decrease in the
output of this wealthy oil field, pending the discovery of other
more productive oil deposits.

With a view to locating such new oil deposits, some twenty
wells are being drilled, on sites scattered over areas which have
not been previously operated at all, or on the extensions of areas
previously exploited and located farther away from previous ones.
These drillings resulted in the striking of natural gas or oil at
a small rate of output at some of the wells, without however strik-
ing more productive deposits.
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The aggregate drilling operations from 1925 onwards, are re-
presented by the following table:

State of oil wells.

YR A SR 1925 | 1926 | 1927 | 1928 | 1929

In course of drilling and operation . . 106 | 138 | 131 121 116
Wells yielding oil during drilling . . . 88 66 78 56 48
Total, in course of drilling . . . . - 194 | 204 | 209 177 164
Number of wells subjected to fishing . 48 42 37 37 33
No. of wells swabbed . . . . . - - 298 | 313 | 359 | 398 | 421
RS NE RSl T T NI et 0 R e 1529 | 1606 | 1724 | 1861 | 1978 |
Lo v 5 A Destlel rigged: ol n ST 38 52 59 61 66 |
R e natural flow . . . 24 21 21 17 ) |
w s yielding exclusively gas . 149 358 | 1501 . 119 128
w s+ dismantled, refitted, ete. . — — 10 20 34
TOTAL . . .| 2280 | 2398 | 2569 | 2690 2845

In spite of the fact that the number of wells drilled has been
decreasing ever since 1928, the aggregate depth drilled is being
maintained at the rate of approx. 100 000 metres p. a., which goes
to prove the progress made by engineering in the speed of drilling
during recent years, particularly in the case of the deep wells in
the Boryslaw area. :

The following table illustrates the average annual output of
the Polish wells:

Average annual rate of output per well

For the whole Boryslaw area Other
TR of Poland i only localities I
1925 419 tons — —_ .
1926 391.F 'y 1497 tons 120 tons |
1927 SRt o T 255 o 109 ., |
1928 31915 1140 ., 108, \
1929 273 et 979 ., (1) B ‘

The average rate of output of the Polish oil wells is declining
as a result of the exhaustion of wells in the Boryslaw area, but,
nevertheless, it still exceeds that of the wells in the United States
of America.

The crude oil, after having been struck, raised to the surface
and scoured, is pumped into storage tanks from which it is next
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distributed for treatment to refineries, either by pipelines or by
rail, in tank waggons.

The whole output of crude oil is treated in home refineries;
Poland has not been importing any crude oil from abroad for the
past thirty years, nor has it been exporting any during the past
few years. The refineries are in a position to deal with an output
at least 40%o in excess of the present one. At the moment there
are 29 refineries in operation in Poland, of which number 16 are
small and work only occasionally, when the opportunity is
favourable. The number of workmen employed in the refineries at
the end of 1929 was approx. 4 500.

The quantity of crude oil treated in Polish refineries during
the past few years, and the quantities of products obtained there-
from, are shown in the following table:

Output of oil products in tons.

1925 1926 1927 1928 1929

QUANTITY OF CRUDE
OIL TREATED . . . 715130 780769 | 681 697 | 725370 | 656 143

PRODUCTS OBTAINED:
Roteal o asilartn b AL s 96570 93240 90283| 97008 101 723
Kerosene s #2250 0 i Lo 202760 | 233 596 | 203 508 | 216 826 | 188 383
Gas oil and fuel oil . . . 116 610 | 155170 | 115568 | 130 758 | 122 447
Lubricating oil . . . . 128 340 | 103379 94029 108370| 99016
Barabfint e Do TG & 33960 | 39615 36790| 40140 35778
Caridlen " opmate, e oo 1330 578 643 89 206
FATA T S e al 12570 17291| 18386| 20234| 20212
Gigleny' 300 ot B N LAt e 10760 10800 8887| 10236| 11 351

Vaseline, solid lubricants
and Naphthene soap . 1780 2749 2487 2 986 2712
Semi-products & sundries . 43170 53546 47715| 37390 12891
TOEAL 0 647 850 | 709 964 | 618 294 | 664 037 | 594 719

In compliance with the requirements of the home market, cer-
tain changes have occurred in the treatment of crude oil; as will be
observed from the above table, the output of petrol, in spite of
a decrease in the quantity of crude oil treated, has increased, which
is due to technical improvements which reduce the evaporation-
escape of the more volatile hydro-carbons, to the adoption of
»eracking® equipment in two of the larger refineries, by means of
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which petrol is being obtained from gas oil, and, finally, to the

production of gasoline, by liquifying natural gas.

The following tables represent the home consumption and the

exports of Polish oil products:

Home consumption of oil products, in tons.

1925 1926

1927 1928 1929
Petrol . 32006| 33157| 50465| 69405| 89587
Kerosene e 128072 135556 | 149 374 | 147 895 | 153 903
Gas oil and fuel oil . 26101 24100| 46041| 55396| 68644
Lubricants 47395| 64463| 62482| 62205| 62790
Paraffin . 8538 7346| 15091 5619 9 471
Candles 1101 620 261 71 33
Asphalt 2471 7563 6938 7104 8677
Coke MY Bty .2 662 2 2049 1 369 2 342
Vaseline, solid lubricants
& Naphthene soap 1706 2917 2471 2 665 2 404
Semi-products & sundries 23180 23255| 22540| 21479]| 16 971
TOTAL 234032 | 309294 | 357 712 | 373 208 | 413 922
Export of oil products, in tons.
1925 1926 1927 1928 1929
Petrol *) . 66537 77689| 62186| 61758| 43930
Kerosene o 73629 108 745| 49403 41436 57173
Gas oil and fuel oil . 80889 | 143669 | 58404| 62034| 61431
Lubricants 55479 54673| 42258| 35868| 41031
Paraffin . 23625| 31460| 22575| 34434| 26779
Candles 61 138 306 121 204
Asphalt 3936| 15490] 12531 6 542 7 651
Coke i L 7313 9 489 8084 8058 6925
Vaseline, solid lubricants
& Naphthene soap . 171 135 174 229 282
Semi-products & sundries 22356| 18255| 14481 9997 3 363
TOTAL 333 996 I 459 743 | 270 402 | 260 477 | 248768
*) In addition to which
the following quanti-
ties of gasoline were
exported 1127 834 1133 860 5141

The home consumption during the five years under review

increased by approx. 50%, the greatest progress being made by
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petrol, the consumption of which increased at the rate of approx.
30% p. a., closely followed by kerosene and fuel oil.

The export of oil products is bound to decrease proportion-
ately to the increase of home consumption and the decrease in
the output of crude oil. Yet, under the most unfavourable con-
ditions during the past year, it amounted to as much as 248 768
tons, or approx. 40% of the total output.

The export of oil products, as allocated to individual coun-
tries, is shown in the following table:

Export of oil products to individual countries.

1925 1926 1927 1928 1929

kAt o i i 33813| 49763| 32256| 35934| 34378
| Czechoslovakia . . . . | 112397| 115721 101 234| 92011 63600
} Dz« e 69916 178 710| 63343| 66606| 79583
I D) s e e A 1063 =2289| 2714] 2882 2452
(s R R TR A 4984| 13570 6647 10047| 11149
S Gerramny oy T 66115| 24837| 20760| 17061| 19282
Great Britain . " . . 1115 1857 220 " 89 151
EPBBT O irn e T 8 193 50 471 334 522
139317 0 o PR R b e 5498 9 327 4955 4153 3 469

(R TSRS ST ARG 2129 5465 31787 3 662 4169
‘ o L TR i 2178| 6489| 4211| 5599] 4266
T L T e ety 427 3767| 3522 2380 899

& =S 1850 1915] 1316 658 327
S adnir o L ey 140 3163] 3505) 2217| 3084
S i meTandy e Gapute 10 TN Ay 29943 | 39168| 18781 14269| 16687
| Xougoslayia Sl 1067 1 354 1530 1708 3238
Other countries . . . . 1168 2298 1150 867 1503
Total . . . | 333996 | 459 743| 270 402 | 260 477 | 248 768




NATURAL GAS IN POLAND

By Z. Wrangel

The utilization of natural gas for boiler fuel at the oil wells
dates as far back as 1894, although the over-production of oil
during the period of 1906—1910 did not render it possible to put
natural gas to greater use. Since, however, the prices of oil began
to rise, the utilization of natural gas considerably improved.

Even as recently as in 1921 the quantity of crude oil con-
sumed as fuel in Boryslaw amounted to 50 000 tons, representing
790 of the aggregate output of oil. At present, as a result of na-
tionalized fuel economy, and the adoption of natural gas for fuel,
the consumption of crude oil for this purpose in Boryslaw in 1929
amounted to approx. 2600 tons.

The output of natural gas in Poland during recent years was
as follows, in thousand m?®:

1925 1926 1927 1928 1929

Mining district

Drohobycz '« . . s 332859 | 344 723 | 331 744| 353 271 | 375141
aulor 8 500 g L o e sy 63740| 57946| 45536| 44063| 49138
Stanislawow. . . . . . 138411 78697| 76859| 62152| 43006

TOTAL .. .l 535010 | 481 366 | 454 139 | 459 486 | 467 285

The output of the individual areas and wells shows consider-
able fluctuations, as will be appreciated from the following table
representing figures for December 1929:
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Monthl Ni 1771’
Mining District [Locality A\:"era.ge out(;::ll i);l \:tl:lll.‘:e';no
e s thous. m? operation
\
| Boryslaw . . . 503.,0 22 446 411 |
Deokict j| Daszawa- ;
S et s l Gelsendorf . . 2253 | 10059 AT
,‘ Ao Others do e rnt A 28,1 1251 | 542 |
Yaalo Mecinka- |
b Sadkowa . . 126.6 5 649 19 |
PR { Bitkéw . . . . 84,6 3585 79 |
Othersts, /5w 11,3 504 9 J

978,9 43 494 1067

GAS FIELDS

Boryslaw fields. The first place is, thus, held by the
Boryslaw fields (Boryslaw—Tustanowice—Mraz’nica), which yield
over 50°% of the total output of natural gas.

The main gas area in the Boryslaw fields is at Mraznica, with
217,8 m® per minute, next follows Tustanowice with 175,8 m® and
Boryslaw with 109,4 m?.

The output of natural gas in the Boryslaw fields emanates in
its majority from wells simultaneously yielding oil.

The total number of wells in the Boryslaw fields yielding
natural gas at present amounts to 411, whereof:

in Boryslaw . . . .. 135
» Tustanowice . . . 194
35 AV ATIICR) o 4 s e 10T

The first natural gas trunk line from Tustanowice to the Re-
fineries of the ,,Galicia* Co. at Drohobycz (10 kilometres) was
erected in 1911, a second line being erected in 1912 to the State
Refinery at Drohobycz (approx. 13 km).

As to the utilisation of natural gas, its greater portion is used
entirely in the production of gasoline, the remaining quantity being
totally utilized for acting the drive of drilling equipment.

Daszawa fields. Close connection, by means of a gas
trunk line, exists between Boryslaw and Drohobycz on the one
side and the highly productive and extensive gas fields at Daszawa-
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Gelsendorf, situated North-East of the city of Stryj, in miocenic
formations, on the other side.

The gas fields of Daszawa, discovered in 1921/1924, are among
the most productive and most promising ones. In 1924, at a depth

Fig. 1. Escape of gas at a well in the Daszawa fields.

of 736 metres. the main gas vein was struck, from which all further
wells, subsequently drilled, obtain their supply. The escape of gas
at this well (see fig. 1) was so terrific that at the time it could not
be harnessed by means of the available equipment, and only
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a month later a sufficiently strong valve could be erected to har-
ness the gas.

At a pressure of 30 Ats. the output of this well amounted to
77 m*/min. Even at the present moment, after more than 5 years
of operation, this well yields, on average, approx. 50 m*/min.

Among some characteristic features tending to prove the pre-
sence of enormous resources of natural gas, is the fact of remark-
able constancy of pressure in a neighbouring well, viz. ,,Dasza-
wa I*, where gas was struck in 1925 at a comparatively small
depth. This well, after having been harnessed, showed for a con-
siderable time a pressure of approx. 60 Ats. in spite of its closeness
(250 metres) to the originally drilled well.

At a third well ,Ksigze Pole I* the initial output of gas
reached in 1927 at a depth of 666 metres amounted to approx.
50 m*min. The fact that this well is some 2!/ kilometres away
from the previously drilled wells is indicative of the extensive area
of this gas field.

Subsequently, in Daszawa-Gelsendorf a further 6 wells were
completed during 1928—1929 at depths of from 438 to 778 metres.

The following figures represent the gas output of Daszawa, in
thous. m?®:

L R AR 659
8 s 11 ¢
1925 e s el ML 5550
1926 L i 351527
e A P S A 10 L. ¢
D e Y 3 . )

Full use of the Daszawa output will probably be rendered pos-
sible by the gas trunk line recently erected by the Gazolina Co.
from Daszawa to Lwéw. )

Krosno—Jaslo fields. Third rank, in respect of output
of natural gas, is occupied by the Krosno— Jaslo gas fields in west-
ern Galicia, the total output of which at present amounts to
approx. 127 m®/min.

Gas is available at Kroécienko in oil yielding wells. The
boundary of the gas area proper commences at Potok. Wells si-
tuated to the West (community of Jaszczew, Mecinka, Bialkéwka
and Brzezinka) produce exclusively gas.

The first gas well was drilled in 1896, but the issuing gas was
so powerful that it could not be put to any use under the condi-
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tions prevailing at that time. The development of the natural gas
industry only commenced with the erection of the Iwonicz-—Gorlice
trunk pipe line which was erected in 1916 and which distributes
gas throughout the district.

The most western gas wells are situated at Sobniéw, to the
West of the communities of Dobrucowa and Sadkowa, and at
Roztoka.

The output of the wells in the Krosno gas area - reached
150 m®/min. and more, the average output of one well reaching the
highest figure in 1919 (85 m®), but subsequently began to fall
rapidly (33 m?® in 1921 and 12.3 m® in 1923).

However, even at present, other wells with a considerable
output are being opened up, thus for instance at the end of 1927
the well ,,Gaz V* at a depth of 1154 m yielded gas at a rate of up
to 25 m®/min.

Bitkow fields. In the Bitkéw fields natural gas is yielded
both at the so-called ,,0ld well“ and the ,,Dzial* area, and also in
the so-called ,,Gas area®, situated more to the North.

Gas at the ,old well“ and the ,.Dzial* area is operated si-
multaneously with oil. The quantity of gas struck here was com-
paratively insignificant (from 4 to 6 m®/min) so that it was easy
to harness and to put it to use as fuel at the wells.

The position in respect of the northern gas fields is different.
Four wells were opened up there in 1924, viz.: ,.0lej Skalny™
6 and 8, ,Nafta 1 and ,.Dabrowa 134 with an aggregate output
of gas of 200 m®/min which, however, due to the difficulties in
harnessing same and putting it to use, was for a long time allowed
to escape.

On the basis of drillings carried out, 4—5 individual gas
layers per 100 metres of menilite schist drilled were determined.

In view of the situation which arose at that time, the mining
authorities were forced to prohibit the completion of newly com-
menced wells in this gas area. In 1925, the wells nearing com-
pletion were closed up and the output of gas harnessed, thus pre-
venting further waste of this valuable fuel.

Besides Bitkéw, we must also refer to Piaseczna, where the
,JLaszez” well in July 1927 yielded 200 m*[min of gas, thereby
proclaiming extensive resources of natural gas in this newly dis-
covered field.
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Chemical composition of natural gas

The following table gives the chemical analysis of natural gas
from the more important gas areas: *)

Locality CH; Cy H,, +2 COg 0, coO N, H, |
Boryslaw . . [60,6 —70,7 27,8-38,210,4-1,5(0,5-21|0-0.4 0,-34 | — J
Krasno-Jaslo . 63,9 96,8 0-19| 0-74 = 1,3 -28,7| — ‘
Bitkéw . . . [85,2-859 53-9.8 |3,3-3.8/0,9-1,9 = 0,1-38|— ‘J

As will be seen from the above table, the combustible part of
natural gas consists almost entirely of hydrocarbons. In addition to
the latter, the combustible part also contains, in small proportion,
carbonic oxyde, whereas hydrogen is altogether absent. The non-
combustible components consist of: carbon dioxyde. oxygen and
nitrogen. :

The Daszawa gas, thus, consists almost entirely of methane,
which constitutes approx. 999/,

As to helium, this element has been detected in almost all of
the sub-Carpathian natural gases. The proportion of helium, ac-
cording to tests carried out, is comparatively insignificant and in
no case does it exceed 0,03%, increasing at a regular rate from
West to East.

Calorific value of natural gas

Natural gas is an ideal fuel, due to its purity and the uniform
temperature it maintains during combustion. The calorific value of
gas depends, as it is known, on its chemical composition.
The calorific value of the gas in the western gas fields (Krosno—
Jaslo) amounts to approx. 8 000 calories per m®, whereas that of
Daszawa exceeds 9 000 calories, and that of Boryslaw — 11 000
calories.

GAS TRUNK LINES

In 1919 a Decree was issued vesting in the Government the
exclusive right of erecting gas irunk lines. In the same year the
Government proceeded to erect a gas trunk line in the Jaslo district,

*) According to Dr. Kling and L. Suchowiak.
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of a length of 30 kilometres and, by purchasing private gas pipe
lines, formed a system in Western Galicia known as the ,.State gas
trunk line Iwonicz—Gorlice®, of a total length of 66 kilometres.

Fig. 2. Suspension bridge for the gas trunk line crossing the river Dniestr.

As an immediate consequence thereof, glass, brick, distilling and
other industries began to develop in recent years in the neigh-
bourhood of Krosno and Jaslo, and simultaneously gas has been
introduced as boiler fuel in neighbouring oil refineries, as well as
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Natural Gas Trunk Lines
in the Drohobycz District

1930

Scale 1:750000

6as trunk line
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Fig. 3. Natural Gas Trunk Lines in the Drohobycz District.

for heating and lighting purposes in towns (Krosno, Jaslo, Je-
diicze).

The distribution of natural gas in December 1929 (at a total
rate of output of 126,6 m*/min.) was as follows:

supplied to sundry consumers . . . 101,4 m?®/min.
own requirements of the wells . . 15,0 &

Ioss...........10,2 -
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oil refineries
glass factories

T'he more important consumers at the present time are:
cities

pipe line from Daszawa to Stryj, and later on,
63

”

In 1923 a private Company known as the ,Inter-urban gas
erected a 7

e

in 1924, another 7" gas pipe line was erected from Stryj to

Drohobyez.
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In addition to these lines, a further line from Daszawa to
Drohobyez was erected in 1928 by the State Petroleum Refineries
..Polmin®.

The largest gas trunk line in Poland at present is that from
Daszawa via Stryj to Lwow, of a total length of approx. 90 kilo-
metres which was carried out in 1929 by the ,,Gazolina* Co. under
a concession granted to it by the Polish Government %)

The pipes, welded by means of water-gas, were subjected to
a hydraulic pressure of 60 Ats. The individual pipes had a length
of 5—6 metres each and, before leaving the works, had been
welded into lengths of two pipes each.

The greatest difficulties in the erection of the gas line were
met in crossing rivers. A special construction of suspension bridges
on steel ropes was used to overcome the difficulties (see fig. 2).

The route selected for the pipe line rendered it possible to
supply gas fuel to the adjacent lime quarries and to distribute gas
to such localities to which the supply of coal is awkward, owing to
lack of transport facilities.

An agreement concluded with the Municipal Gas Plant at
Lwéw provides for the supply of natural gas, to be mixed with
ordinary coal gas.

It must be assumed that the supply of natural gas to the city
will constitute an excellent factor towards the development of
existing industrial enterprises (refineries, glass factories, etc.), as
well as for the founding of new industries.

In the Drohobycz mining district the balance sheet of the oper-
ation of natural gas was as follows (December 1929), in thous. m?®:

Supplied t
Output m‘uf(rry con‘t "llzc{iw;“: Loss

summers
Boryslaw district . . 22 446 10 535 A 952 159
Daszawa-Gelsendorf . 10 059 10 056 3 =
Other localities . . . 1251 24 1227 —
Total, 1. 33 756 20615 12 982 159

| — < —_—

In the Stanislawéw mining district the difficult conditions
which ensued from the excessive output of the wells in the so-

*) M. Wielezynski: ,,Natural Gas at Daszawa® published in No. 18 of

the journal ,.Przemyst Naftowy* (Oil Industry) in 1929.
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called ,.gas district* and the lack of adequate market facilities
resulted in the slackening of drilling. Out of an output of
4 089 000 m® per month in the eastern part of this gas district
(localities: Bitkéw, Pasieczna and Dzwiniacz) the supply to sundry
consumers amounted to only 762 000 m® (mostly to other oil wells
and ozokerite mines), 2916000 m*® were used for own require-
ments, whereas 411 000 m® are represented by loss and waste
escape.

The erection of gas trunk lines to Stanislawow, Kalusz and
Kolomyja would create a new and extensive market for gas fuel
and would considerably promote the development of the gas indus-
try in the gas field which nature has so lavishly favoured.

THE GASOLINE INDUSTRY

The value of the Polish natural gas is considerably enhanced
by the fact that in numerous instances the so-called humid gas is
capable of yielding gasoline, i. e. light petrol of a specific gravity
of 0,660 — 0,710. A patent taken out by Mr. W. Wolski in 1898
for the production of gasoline from gas was the first patent of
its kind in the world.

The gasoline industry was inaugurated before the war by the
,.Gazolina® Co., but not before 1924 did it commence to make
enormous progress. Suffice it to say that at present the gasoline
industry has an output representing 1/3 of the total output of
petrol obtained in refineries by the distilling of crude oil.

The development of the gasoline industry in Poland is repre-
sented in the following table:

; Y Quantity od gas dealt Quantity of gasoline “
‘ ear e . 2 5
with in thous. m® obtained in tons ‘
1914 3 585 463
1921 5265 661
‘ 1923 8 850 795
“ 1924 42 376 3435
1‘ 1925 116 249 9793
"‘ 1926 188 141 18 044
‘ 1927 248 415 27794
1928 259 205 31 855
1929 277 083 : 34 504
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The total number of gasoline plants in Poland at present
amounts to 21. The largest number is situated at Boryslaw (15),

two plants each are at Schodnica and Bitkéw, and one each at

Drohobyez (at the ,,Galicia* Co.’s refineries) and at Rypne.

Fig. 5. Interior of the boiler house with a battery of Cornish type boilers using natural gas fuel.

The majority of Polish gasoline plants work on the coal me-
thod. This method depends on the absorption of gas by so-called
active coal and the extraction of the gasoline, so absorbed, from
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the coal by means of water steam, the coal after each extraction
of gasoline being dried by air.

In addition to this method, the so-called ,0il” and ,.com-
pression* methods are also used.

The latest achievement of the Polish gasoline industry is the
manufacture of ,.Gazol, which constitutes a mixture of fluid
butylene and propylene. One cubic metre of ,,Gazol” has a heating
value of approx. 25000 calories.



PEAT

By Prof. St. Turczynowicz

The peat bogs in Poland constitute over 8% of the aggregate
area of the country, occupying approximately 3 000 000 hectares.
The compilation of a general register of peat works, initiated 10
years ago, is not completed yet; the area of peat bogs examined
for purpose of guidance only amounts to approximately 1 000 000
hectares, whereas the area of those thoroughly surveyed amounts
to roughly 300 000 hectares.

The geographical allocation of peat bogs in Poland is not
uniform. The largest peat bog areas are located in the Voivode-
ships *) of Polesie (38°0), Nowogrédek and Bialystok (11%),
Vilno and Volhynia (10°%). The Voivodeships with a medium
percentage of peat bogs (5—10%) are: Poznan, Pommerania,
Lublin and Lwéw. In the remaining Voivodeships, the percentage
of peat bogs is less than 5%.

The peat bogs in Poland are partly located in watersheds,
though the majority lie in the valleys of the rivers Prypeé, Narew
and Bug, with their tributaries, the Noteé¢, Odra, Brda, etc. The
location of peat bogs along the rivers influences their chemical
composition and physical properties. Thus, presumably, approx.
95% thereof are lowmoor bogs, and only some 5% highmoor. The
highmoor peat bogs are located mainly in the Voivodeships of
Vilno, Nowogrédek, the north-eastern part of the Voivodeship
of Polesie, in Pommerania and along the foot of the Carpathian
range. In other districts of the country they are only met with
sporadically.

*) The largest administrative division in Poland.
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As regards the size of individual peat bogs, they often extend
over some hundreds of square kilometres. The number of peat
bogs of more than 1 000 hectares each is approx. 70, representing
an aggregate area of some 1200 000 hectares.

The medium sized peat bogs (from 200 to 1 000 hectares each)
represent an aggregate area of presumably some 1000 000 hect-
ares, the balance, i. e. approximately 800 000 hectares, consists of
smaller peat bogs of from a few up to 200 hectares. These latter,
though occupying the relatively smallest area, are exceedingly
numerous, due to which they play an important role in the eco-
nomic life of the country. The thickness of the layers of peat in
Poland varies from some tens of centimetres up to ten odd me-
tres. The deepest peat bog so far thoroughly surveyed is near the
village of Strutyii in the Voivodeship of Stanislawéw; this is
a highmoor peat bog of 220 hectares, with a depth of 15 metres.

According to the survey and statistics of Dr. S. Olszewski,
the average depth of peat bogs surveyed is approximately 2.5
metres. Considering, however, that the survey was being carried
out mainly in respect of the larger peat bogs, as to which there
were certain assumptions or tangible informations that they were
suitable for exploitation, it must be anticipated that those peat
bogs which have not yet been surveyed will not be quite so deep,
so that the average depth of the peat layers in Poland ought to
be estimated at a figure not exceeding some 1,5 metres.

On the basis of above figures, the resources of crude peat
in Poland may be computed at approximately 45 000 000 000 cubic
metres, which could yield more than 6 000 000 000 tons of fuel
peat. This also includes the socalled .,concealed” peat bogs, that
is to say such as are covered by a more or less thick layer of
mineral soil.

It is obvious, however, that certain of these peat bogs may
be of considerable value for industrial fuel purposes, as in respect
of the degree of humification and of specific gravity they might
considerably surpass the more recent peat bogs lying at the sur-
face. Some 30 of such concealed peat bogs have so far been de-
termined, some of them with a depth of up to 5 metres.

The value of our peat for industrial fuel purposes, as a rule,
is not particularly high. The proportion of highmoor and lowmoor
peat bogs (5% and 95%0 respectively) in itself shows that the
quantity of peat with a small content of ashes is not considerable.
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The average content of ashes in Polish peat may be fixed at
between 10% and 15%. The calorific value of Polish peat, ‘dried
to the extent of 25%0 moisture, is estimated at 3200 to 3300 ca-
lories, although peat is also available of a calorific value (at 25%
moisture) of up to 3900 calories.

As regards chemical composition, Polish peat in certain res-
pects differs from the peat of Western Europe. Thus, primarily,
in respect of calcium content, Poland has enormous peat bog
areas in the Voivodeships of Vilno, Nowogrédek and Polesie, in
which lowmoor peat (phragmitetum, caricetum, cariceto-hypnetum)
contains a mere 0,57 to 2,30% of calcium oxide, whereas in Ger-
many, Professor Fleischer allocates to lowmoor peat bogs only
such peat which contains more than 2,5 CaO.

The next component, in respect of which certain of our peat
differs from others, is Nitrogen. There are numerous peat bogs
in Poland with peat containing more than 3% Nitrogen (3.2 to
3,87%0), which renders it possible to obtain, as a by-product,
Ammonium Sulphate.

The winning of peat in Poland is at present restricted almost
exclusively to the meeting of local requirements. Owing to the
purely local character of exploitation and consumption of peat,
as well as in view of the enormous number of peat bogs dispersed
all over the country, it is impossible to quote even approximate
figures as to the annual output of peat and the number of local-
ities where exploitation proceds.

The term of ,local requirements must, however, be con-
strued as applying not only to household fuel, but also to fuel for
industrial enterprises, such as brick-kilns, sugar factories, distill-
eries and even electric plants, etc.

Apart from the utilisation of peat for fuel purposes, there is
also a small number of factories in Poland for the manufacture
of blocks, insulating sheets, etc. from peat.




TIMBER

By Professor A. Schwarz

The aggregate area of forest land in Poland, according to the
statistics of the Ministry of Agriculture, amounts to 8 969 388 ha.
Relatively to the entire area of the country, amounting to
38 869 000 ha., with a population of more than 30 millions, the
area of forests in Poland represents 23%0, which works out at
a rate of approx. 0,30 ha. per capita of population.

It must be pointed out that the Polish forests have been
greatly devastated by the belligerent armies during the Great War
(1914 — 1918), so that the aforesaid area actually represents
forest land rather than forests; this latter, in effect, is the minor
portion, in spite of the most strenuous efforts to re-tree the waste
areas.

In comparison to the average proportion of the forests in
other European countries which amounts to 28%, that in Poland
is less by 5%o.

A very characteristic feature, which at the same time is most
important in respect of the opportunities of exploitation of the
forests, is that the forests in Poland are spread all over the country,
though in a most irregular manner and, invariably, in those parts
of the country which are most densely populated and in a stare
of the greatest industrial development, the forest areas are relat-
ively small.

The allocation of forests in respect of the individual Voivode-
ships *) is shown in the following table:

*) The largest administrative division in Poland.
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Voivodeship of:

Areas of forest in hectares

Forest density

other than

relatively to

per capita of

State owned e i Total the rcspec.ti- | population, |
ve area, U/, in hectares [
| Warsaw . 109701 | 232955 | 342656 12 0.10
Lodz . 75 449 199117 274 566 14 0 L RS
| Kielce 246 227 379 366 625 593 24 023 |
| Lublin 88 348 558 345 646 693 21 0:29+ |
Bialystok 502 103 169 777 671 880 21 0,48
Total for the Cen- :
tral Voivodeships. | 1021828 | 1539560 | 2561 388 19 0,21
| Vilno 205 637 511680 | 717317 25 0,28
| Nowogrodek 168 380 398 338 566 718 25 0,64
‘ Polesie 385 630 914137 | 1299 767 31 1,67
Volhynia x 213 367 573 766 787 133 26 0,50
| Total for the Eastern |
j Voivodeships 973014 | 2397921 | 3370935 27 0,76 |
\ i
| Poznan . 227 383 262 470 489 853 18 0,22
| Pommerania 318 740 79 548 398 288 24 0,40
| Silesia 9673 133 822 143 495 34 0,12
| Total forthe Western
Voivodeships 575 796 475840 | 1031 636 21 0,24
‘ Cracow . 21 993 385 734 407 667 23 0.19
Lwow 27 509 650 357 677 866 25 0,23
Stanislawow 260 592 385 004 645 956 35 0,45
Tarnopol — 273 940 273 940 16 0,18
Total for
the Southern
Voivodeships 310394 | 1695035 | 2005429 20
Grand Total for the ‘
whole of Poland | 2861032 | 6108456 | 8969 388 23 0,31

The forests in the aforesaid districts form more or less con-

centrated areas. There are 17 important concentrated forest areas
in Poland, the largest of these being: 1) the so-called virgin forest
of Migdzyrzecze, of an area of 49 175 ha. (state owned), 2) the
so-called Nalibocka and Wiszniewska virgin forest, of 42 019 ha.
(state owned), 3) The Grodno virgin forest, of 104 129 ha. (state
owned), 4) The Augustéw virgin forest, of 107 653 ha. (state
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owned), 5) The Knyszyn virgin forest, of 58 202 ha. (state owned),
6) The Bialowieza virgin forest, of 142 926 ha. (state owned), and
the smaller Kozienicka, Holy Cross, Carpathian and Tuchola
virgin forests.

The Polish forests contain various species of trees, the pro-
portion of the more important varieties being as follows: pine
60%g, red fir 12%, common fir 3%, oak 5%, other deciduous
varietis 20%%, whereof 10°0 beech. Thus, the aggregate forest
area of Poland consists in 75% of coniferous trees and in 25%
of deciduous trees.

The output of timber by Polish forests is not uniform. The
rate of output under rational forestry policy, should correspond
to the rate of increment in timber. The annual rate of increase
in Poland per hectare amounts to 2,85 m” in respect of State
owned forests and to 1,82 m?® in the case of privately owned
forests. The approximate annual increase in timber for the entire
forest area of Poland, should thus amount to:
in respect of State owned forests 2 861 032 ha X 2,85 m®=approx. 9 000 000 m*
in respect of privately owned forests 6 108 356 ha X 1,82 m?= approx. 11 000 000 m*

Total, in round figures . . . . . . . . . . 20000000 m3

Actually, however, the output of timber in Poland was con-
siderably greater, particularly in privately owned forests, due to
various factors, such as, for instance, the necessity of felling trees
attacked by the Pannolis Flamea, the increased demand for timber
in the country for repairing war damages, the increased export
of timber abroad in order to maintain the trade balance.

The exports of timber from Poland in 1927 were as follows:

Firewood . . . . . . . . .°. 156998 tons, representing 261 663 m’
Prlpwooll vt W baiis Seiel Lol g 272902 - 292V 508 .
Pit props . . - 11099205 g -4 1832008 .,
Logs (for saw mllh .m(l l)lul(lmg
PUTDOSER) s« 5 oo o= s & orie® aitig A AOLOTIL Sy o 2 119 4690
Boards . 000 5 NS SO0 TR0 S 2 0042225 o, > 3340370 .,
Sleepers . A IO S - L2 BVI6E W o 5 107 488 .,
Telegraph poles A R S e L O L 64493 ., - 381480 .,
Barselstaves s i Cw Do Baneilia 80 37691 . & ., 62818 .,
R ALIOE st srn B il P ool S 2 1835 A 3058 ..
Furniture . . R R 6084 ., = 10140 .,
Veneer and plywood p PLONRS S 22888 ., % 3810 o
Chemical products (paper, cellulose) 25:0515 50y 41 751 ,,
Total . . . 6371916 tons representing 10 619 659 m*
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Considering that the home demand for timber amounts to
approx. 20 000 000 m* per annum, it will be appreciated that the
exports were maintained at the expense of excessive output

The normal annual output (approx. 20 000 000 m?®) consists
of industrial timber to the extent of approx. 52", and of fire-
wood to the extent of approx. 48, or approx. 10 400 000 m® and
9 600 000 m?* respectively.

In order to compute the power equivalent, the above quantity
of firewood of 9 600 000 m®, as well as a certain proportion of the
industrial timber, namely such as is worked-up in the country and
which provides a certain amount of waste suitable for fuel pur-
poses, i. e. contributing towards the generation of power, should
be taken into consideration.

The dominating factor in this respect are the saw mills, whose
annual consumption amounts to approx. 7 000 000 m® of logs *).
In the course of sawing-up this quantity of timber, waste to the
extent of approx. 20%% is obtained in the form of saw-dust and
shavings, which, converted into cubic metres, represent approx.
1400 000 m®. Other mechanical woodworking industries do not
come into consideration, as relatively insignificant consumers.

By totalling up the two figures specified above, i. e. 9 600 000 m?
of firewood and 1400 000 m® of waste, we arrive at a figure of
11 000 000 m? of timber constituting a source for generating
power.

Considering that the majority of timber consumed in Poland
is pine, a cubic metre of which, after drying, weights approximat-
ely 600 kilograms, the corresponding weight in respect of the above
total will amount to 11 000 000 X 0,6 = 6 600 000 tons of timber,
representing a calorific value of approx. 18 000 000 calories, which
represents an equivalent of about 3 000 000 tons of coal.

In order to render the description of the timber industry in
Poland complete, it may me added that the number of saw mills
in operation in the country *) amounts to 1687, equipped with
3 355 frames. Further, Poland has 3 cellulose factories, 26 wood
pulp mills, 10 match factories, 117 furniture factories and 24
parquet flooring factories.

*) W. Baranski. »Kwestja drzewna w Polsce* (»The Timber Problem
in Poland®).
*) According to the Report of the State Inquiry Commission.



WATER POWER

By H. Herbich

A thorough appreciation of available water power resources
in Poland, as well as of the opportunities towards their utilization,
is considerably handicapped owing to the inadequacy of data
compiled as to the main factors on which computations of water
power could be based, namely, the rate of flow and head on the
rivers.

The collecting of these data so as to prepare the inventory
of undeveloped resources of water power and the statistics of
developed power is the task of a special Board, namely the Cen-
tral Hydrographical Bureau, Ministry of Public Works.

The principles adopted by this Bureau for the purpose of
compiling the statistics of water power in Poland are based on the
standards fixed by the Polish National Committee, World Power
Conference, which, in their turn, comply with the recommend-
ations of the International Advisory Committee on rating of rivers.
These latter fix: 1) the head which is to be taken into consider-
ation in computing water power, 2) the methods for determining
characteristic values and periodic rates of flow, specifying periods
in respect of which such rates of flow are to be determined, 3) the
efficiency factor applicable in computing capacity, and 4) the
values for minimum heads and power per km of river flow, consti-
tuting the extreme limit below which the utilization of water
power should be dispensed with.

The rotation, in which the compilation of river statistics is
being carried out, has been determined according to general
classification, commencing with rivers with the largest resources
of water power. The survey which has been going on for several
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years has so far resulted in the classification of the basin of the
rivers Dunajee, San and Stryj; the data collected in respect of the
former two have been published, the publication comprising the
hydrometrical survey and power estimates.

It appears from the rough characteristics of Polish rivers that
the most important, in respect of water power resources, are the
basins of the Upper Vistula, Prut and Dniester, the tributaries of
which drain the slopes of the Carpathian Mountain range. These
rivers are conspicuous, primarily for their considerable slopes and
for being located in the sphere of heavy rainfall, as a result of
which the volumes of flow and the specific power value, in spite
of the comparatively small area, are quite considerable. They are
followed by the rivers draining the hills in the Pommeranian Lake
District which rank among the larger ones and present special
facilities for exploitation. These rivers have an abundance of water
equalized by the lakes, as well as concentrated heads rendered
possible by the reduction of the length of flow. Similar features
accompany the rivers in the Niemen and Wilja basins.

The aggregate value of water power in Poland, computed on
the basis of mean annual flow, amounts to approximately
3700 000 HP, which works out at the rate of approximately 10 HP
per square kilometre and at approximately 0,13 HP per capita of
population. This amount of power available corresponds to 16,2
milliard kWh per annum.

In respect of the possibility of economical utilization the
water power resources are divided into 4 categories. The first -
(Table 1) comprises rivers whose specific power per kilometre of
flow as a rule exceeds 200 HP and whose slope is more than
0,5 °/yo- There are 46 such rivers in Poland. There are, however,
certain sectors on some of these rivers with slopes of less
than 0,5%,0, and of less than 200 HP/km power, yet, in view of
the possibility of reducing the length of flow, or in view of
certain other features rendering their exploitation favourable, it
was deemed necessary to include them in the first category. The
water power resources in this category, which is undeniably fit for
rational exploitation, amount to 1320 000 HP, equivalent to
approximately 5,76 milliard kWh per annum. By adopting partial
equalising of the discharge by means of storage reservoirs, the
aforesaid figures would be increased to 1,7 million HP of installed
capacity and to 6,6 milliard kWh of annual output.
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Converting the figure of all available sources of power to the
equivalent average value of black coal (of 6000 calories), and
assuming that the ultimate effective power value per 1 kg of coal
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is equal to 0,735 kWh of water power, we arrive at a figure of
9,2 million tons of coal as constituting the equivalent of water

power available. The water power resources of Poland, estimated
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TABLE 1.

Water power resources — first category.

Rated capacity at

an rate of flow Average
River Stretch Length Head ":1?1(1 75 ;;er cent output T)cr
g in km efficiency annyg
o ) 3 T -
= from [ to Gross, m| %y HP | HP kWh A
l
1| Vistula mouth of Przemsza | mouth of Dunajec 160 54 0,34 53 220 } 332 233 000 000 ‘
2| Sola mouth of Rajeza | Oéwigcim 76 268 3,54 25610 339 113 200 000
3| Skawa mouth of Biala Zator 52 155 2,99 15410 ( 297 66 500 000 |
4| Skawica . source mouth 22 364 16,30 8 260 368 34 750 000
5| Raba . mouth of Mszana |mouth ofStradomka 53 179 3,39 15330 290 67 100 000 |
6| Dunajec . : Nowy Targ Zabno 184 406 2,22 | 139250 755 615 800 000
7| Bialy Dunajec. . .[Zakopane Nowy Targ 25 223 9,05 10220 413 47 700 000 ‘
8| Bystry, Olcza, Sucha x
Woda . . 24 1366 56,92 6570 274 31 590 000
9| Czarny Dunajec . Koscielisko Nowy Targ 47 446 9,48 15290 | 325 55 500 000
10| Bialka " Morskie Oko mouth 40 872 21,70 17440 | 434 74 300 000
11| Roztoka . Pieé Stawéw mouth 5,4 644 119,20 2900 537 12 500 000
12| Poprad Leluchéw Stary Sacz 62 ¥ils 2,86 28620 | 462 134 000 000
13| Roztoka . source Rytro 9 874 95,00 1750 190 7 500 000
14| San . . Tarnawa Przemysl 250 455 1,82 81020 | 324 351 800 000 |
115 | Solinka Cisna Solina 2k 176 5.60 7910 251 36 500 000 |
Total for the Carpathian basin of the Vistula 428 800 1 881 740 000 |
\
16 | Dniestr . Lomna mouth of Strypa 251 311 1,24 124 800 497 547 000 000
17 Stryj . Matkéw mouth 197 415 2,10 127 360 646 566 700 000 ‘
18 Opél‘ : Slawsko mouth 41 206 5,07 27 940 688 121 900 000
19| Orawa Koziowa mouth 12 124 10,33 2840 229 12 000 000 ‘
20 | Swica. source mouth 97 754 7,78 43910 453 192 500 000
21 | Mizunka, source mouth 45 421 9,35 11 450 254 50 000 000 |
22| Lomnica, source mouth 118 877 7.43 67 700 573 287 000 000 |




23
24
25

26
27
28

29
30
31
32

33
34
35

37
|38
39
40

Czeczwa, source mouth 53 455 8,60 13 240 250 56 000 000 |
Bystrzyca « u ) source mouth 101 638 6,32 46 530 461 197 100 000 l
3 . Solotwinska, | source | mouth 78 718 9,26 27 300 352 116 500 000 |
Total for tlie Carpathian basin of the Dniestr . 493 070 2 146 700 000
Prut . source frontier 158 750 4,70 74 860 473 320 000 000
Czeremosz . : mouth of Sarata mouth 146 870 5,96 119 770 820 521 900 000 ‘
% Czarny source mouth 91 915 10,10 35400 389 149 000 000
Total for the basin of the Prut ., 230 030 990 900 000
Aggregate total for Carpathian Rivers 1151 900 5019 340 000 i
\
Drweca . mouth of Rypienica j:llllCliOl] with Vistula 65 29 0,45 6520 100 30 500 000 ‘
Brda . R lake Kosobudy junctionwith Vistula| 130 90 0,69 19880 | 153 92 700 000 |
Czarna Woda . mouth of St. Potok |junctionwith Vistula 54 58 1,07 6060 | 112 28 250 000
Wierzyca mouth of Piesienica |junction with Jonka 23 45 1,91 3050| 130 14 230 000 |
Total for Pommeranian Rivers . 35510 165 680 000 |
\
Niemen . mouth of Lebioda | mouth of Szczara 28 10 0,36 9500| 339 44 000 000
Wilja . mouth of Serwecz | frontier 186 T 0,42 65 100 350 291 200 000
Zejmiana mouth of Mera mouth 22 23 1,05 3550 161 16 000 000
Wilejka . Wilejka mouth 13 48 3,70 2200 169 9 600 000 |
Total for the Vilna District Rivers. 80 350 360 800 000 |
Wieprz . Kijany mouth 39 20 051| 8770 224 38 500 000
Pilica. mouth of Czarna Osupbéw 56 33.5 0,60 11 710 209 51 300 000
Strypa Leszczance mouth 25 91 3.60 6 750 264 30 000 000 |
Seret . Bucniéw mouth 151 157 1,00 23 250 153 100 000 000 |
Total for the remaining area of Poland. 50 480 219 800 000
Grand Total for Poland 1318 240 ‘

5 765 620 000
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over a period of 1000 years, represent 12,6%0 of the total of all
power sources.

Water power, according to the nature of the work to which
it is to be adapted in the individual provinces, may be divided
into two categories.

The first category comprises the Carpathian rivers of Little
Poland (Galicia) on which the head is considerable, and offering
opportunities for the construction of large retention reservoirs.
These, due to the mountainous nature of the valleys, ought to be
intended for covering peak loads, at a small number of hours of
work during the year at total installed capacity. The construction
of retention reservoirs for this category of mountain rivers is all
the more advisable due to the fact that these rivers are marked
by a most irregular rate of flow, the divergence between the rate
of flow at high and low water being very considerable. The con-
struction of retention reservoirs in the aforesaid districts will be
of great benefit to the navigation on the lower sectors of the
rivers, extending the time at which navigation is possible and
minimizing the danger of floods. From the point of view of na-
tional interests, considerable economy may be achieved, as a re-
sult of the fact that, due to the balancing of the rate of flow, the
regulation of rivers may in many instances be dispensed with
altogether, or the cost of usual maintenance of regulation and
safety arrangements may be considerably reduced.

The second category comprises the rivers of Pommerania,
Great Poland and the Vilno district which, due to a lesser head
and to a more uniform rate of flow, regulated by numerous na-
tural reservoirs in the form of lakes, provide a higher annual rate
of output. These rivers may be utilized to advantage for covering
the middle part of the load curve, and, at a higher rate of flow,
even the basic load.

The investigations initiated by the Ministry of Public Works
as to the opportunities for rational cooperations of thermal and
hydro-electric plants in Pommerania have proved that the natural
reservoirs of Pommerania provide a most efficient means for
regulating the output.

The survey has been carried out in respect of 11 rivers, the
more important of these being: the Brda, Czarna Woda, Wierzyca
and Radunia. The majority of these rivers does not comply with
the requirements set for inclusion into the first power category
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(owing to the capacities being less than 200 HP and the slopes
lower than 0.5 °/,,) though having been found to be eminently
useful in consequence of the uniformity in the rate of flow, com-

Outlet canals of the tunnel (under construction).

,Porabka®.

Hydro-electric plant

2

Fig.

patibility between the periodic rate of output and the consumption
of energy, as well as of many other advantageous operation factors.

The capacity of these rivers, computed at mean rate of flow,
amounts to approximately 37000 kW and the output to 327
million kWh. The capacity of the available reservoirs amounts to
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122 million m® which, at simultaneous discharge, yield 19.4
million kWh, which at 28.6 million kWh required for balancing
the annual energy, represents a 67,8% degree of balancing. By
utilizing the whole of the available water power of Pommerania
and by constructing retention reservoirs in order to adjust the
annual, weekly and daily fluctuations in output to the demand
for energy, which is quite feasible, the whole of the demand for
energy estimated for 1945 may be satisfied. Computations have
proved that the curve of demand may be adjusted to the curve
of output to such an extent that the loss would amount to a mere
2,80, relatively to the aggregate output, which represents a very
high utility factor in respect of the rivers and the balancing of
the rate of flow.

An analysis of operation expenses, however, tends to advocate
that the water power of Pommerania ought-not to be relied upon
for meeting the total demand for energy, but only for the purpose
of cooperation with thermal electric plants and only to the extent
of covering the centre of the load curve.

Similar conditions prevail in the case of the water power of
the Vilno district, in which the area of lakes constituing accu-
mulators of power, regulating the rate of flow and extending the
duration of the spring floods and the effect of the summer
rainfall, amounts to 70 000 hectares.

Table II specifies the hydro-electric plants so far contem-
plated. The total installed capacity of the contemplated plants
amounts to 822230 HP and the aggregate output to 2,55
milliard kWh.

The most important and interesting hydro-plants at the
moment are those contemplated in Pommerania, the Vilno district
and on the river Dunajec in Western Little Poland (Galicia).

The number of hydro-plants now in course of construction
(Table III) is 8, for an aggregate installed capacity of 24 583 HP
and an aggregate output of 66,18 million kWh. The largest of
these is the hydro-electric plant at Porabka on the river Sola
(figs. 1 and 2). This plant is to have a retention tank of 15,2
million m* capacity at maximum level, and 15,2 million kWh at
a level 4.5 metres below the maximum. The difference in volume
of 17 million m® of water is to constitute the normal working
reserve which, at an average level of 19,3 metres above the tail
race, will provide an accumulation of working reserve of
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700 000 kWh. The six-month rate of flow equalised by the reser-
voir will amount to 18,2 m?[sec. The plant, however, will be suit-

Bird’s eye view.

Hydro-electric plant ,,Grodek*™.

Fig. 3.

able for dealing with three times that rate of flow, i. e. with
54,6 m®[sec., the efficiency of the three vertical high speed turbines
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TABLE IL

Hydro-plants contemplated.

52 | Installed | Average | Capacity
Item Site of hydro-plants _g_g- capacity ﬁ:ltl::;tl of res:}rvmr
z. 5 HP kWh cub. metres
1 On the water-way of the
upper Vistula . 7 42000 | 189 200 000 —
2 On the Sola below Po-
rabka and Lekawka . 3 12 000 53 000 000 8 690 000
3 On the Skawa at Sucha
and Skawica, . o 2 11 700 24 580 000 9 020 000
4 On the Bialy (White)
Dunaje( AR W LR N 10 17 905 68 730 000 211 960
5 On the Czarny (Blnck)
Dunajec 6 14100 43 580 000 5923 000
6 On the Dunajec down to
Czorsztyn and Bialka, 7 21000 | 108085 000 —
7 On the Dunajec at Kro-
dcienko 1 54 000 155 000 000 66 000 000
8 On the l)una]ec at Ja- . |
zowsko 1 48 000 145 000 000 4000 000
9 On the Dlmd]cc at Mar-
cinkowice, 1 45000 | 194 000 000 —
10 On the Dunajec at Ru/-
néow. . 1 90 000 165 000 000 | 136 000 000
1% On the I)una]e( ‘below [
Roznéw . . 3 49 300 | 221 500 000 2 500 000 |
12 On the Poprad at Bar- |
cice, ., 1 2 800 8100 000 —
13 On the San above So-
lina. 3 73400 | 154 600 000| 65 000 000
14 On the San betw reen bu-
lina und Lukawica 4 50 400 98 800 000 | 135 100 000
15 On the Dniestr at Uniz . 1 29 000 ; 130 000 000 —
16 On the Stryj with Opér
and Rybnik . 4 58 880 | 169 000 000 | 25000 000
17 On the Lomnica abme
Perehinsko . g 2 50100 112 392 000 50 420 000
18 On the Prut at l)elat) n, 1 33 000 55 000 000 —
19 | On the Brda 4 30400 | 58200 000 — ?
20 On the Czarna Woda . 2 2900 8200 000j| 4000 000 )
21 On the Drweca and Wel, 2 2 845 5 500 000 —
22 On the Radunia . . 1 4 500 8 000 000 =
23 On the Wilja above Vil-
no and Wilejka. : 6 32300 | 138600000 o
24 On the Wilja below Vil-
no and Zejmiana ., R 29700 | 128 300 000 v
25 On the Bug- Warsaw
water-way 3 17000 | 102575 000 =
Total 80 822 230 | 2544 942 000 | 511 864 960
TR |
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to be installed being 0,88, consuming 18 m?[sek., the capacity of

reaching its highest during the summer months, i. e. 3,68 mill-
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1 m? of water is estimated

ion per
at 0,49 Zloties, and the cost per 1 HP installed at 500 Zloties.

.

kWh. The cost of accumulat

on
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TABLE I1I.

Hydro-plants in course of eonstruction.

e | vvodstip | it e | st sl ity o
— of He kWh cub. metres
1| Cracow. . .| Bialy (White) |Bialy
Dunajec Dunajec 640 | 2800 000 ==
2 ol %'V Porahka Sola 14700 |27 280 000 | 32 200 000
iy | L s Myczkowce San 6 000 |22 000 000 400 000
4 | Stanislawéw . | Jamny Prut 180 900 000 —
[ 5 z .| Szeparowce " 163 800 000 —
6 1 Vilno . . .| Grzegorzewo |Waka 2000 8600 000 —
b7 2 . . .| Landwarowo |Lake of 400 2 300 000 —
! Troki
| 8 S e = HOreany Dubinka 500 | 1500000 —
Total . . 24 583 | 66 180 000

Of the hydro-electric plants recently put into operation, those
of the Pommeranian Electric Plant at Grédek and Zur deserve
special mention. Both plants are installed on the Czarna Wo-
da river.

The Gréodek Plant (fig. 3) consists of 3 turbo-gener-
ator units, namely 2 with vertical Francis turbines (300 r. p. m.)
of 1750 HP rated capacity, and one with a Francis turbine
(375 r. p. m.) of 2130 HP rated capacity, the total rated capacity
being 5630 HP. The full capacity of the reservoir amounts to
approximately 6 000 000 m?, the surface to approximately 100 hect-
ares and the useful capacity to approximately 300 000 m? at
a useful layer of 0,3 metres. The net head amounts, on average,
to 17,8 metres. The actual annual output of the plant, since the
date of its being put into operation steadily increases, as will be
seen from the following figures: in 1925 — 3,533 million kWh,
in 1926 — 6,211 million kWh in 1927 — 9,886 million kWh, in
1928 — 12,434 million kWh and in 1929 — 11,961 million kWh.
each turbine being 4 900 HP, or a total of 14 700 HP. The average
annual output, at a turbine efficiency of 0,88 and a generator
efficiency of 0,95, will amount to 27,28 million kWh. The rate of
output will be at its lowest in winter, namely 1 million kWh,
The cost of construction per 1 kW amounted to approx. 1000 Zlo-
ties and the cost of output per 1 kWh to approx. 0,25 Zloties.

The Zur Plant (figs. 4—6) was erected in record time
(from autumm 1928 until the end of 1929) and is a typically peak
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plant, the time of use of full installed capacity being 1800
hours p. a. The plant consists of two vertical Kaplan turbines

Dam and retention tiank of the hydro-electric plant .. Zur®.

B,

Fig.

88% at 70%0 load, 83%0 at full load, decreasing to 82°0 at 40°0
(250 r. p. m.) of 6 000 HP each, or of an aggregate capacity of
12 000 HP. These turbines have an extremely high efficiency of
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load. The reservoir formed by the raising of the water by 14,5

metres by means of a dam 18 metres high, 20 metres wide at the

Fig. 6. Interior of the engine room at the ,,Zur* hydro-electric plant:

2 generators driven by water turbines of an aggregate capacity of 12000 HP.

top and 173 metres at the bottom and 160 metres long, constructed
of third-grade clay, reinforced by Larsen type piles and protected

88



Water power

TABLE IV.

Existing hydro-plants or groups of plants of more than

300 HP capacity.

[ seormme 8 [ o [ S
em ; g capacity .
(on what river) Z: Ay HpP Oll\'l{ /,’l'" Lk m g
) 1 cub. metres

1 Vistula at Ustron, 1 320 1 400 000 —_—

2 Wieprz and Bystrzyca . 2 340 2200 000 =

3 Prosna 3 463 2 488 000 —

4 Noteé . ok = 300 1393 000 et

5 Drweca and Wel . 2 600 2 000 000 s

6 Brda . S 3 1 264 6146 000 =

7 Brda — Smukaly . 1 3100 9 803 000 1 400 000
8 Czarna Woda . > 2 695 3 320 000 =

9 Czarna Woda— Grédek. 1 5630 12 434 900 6 000 000
10 | Czarna Woda — Zur. 1 12000 | 14500000 | 14 200 000
11 Wierzyca. 71 2 550 7 562 000 80 000
12 Radunia . 2 905 2 600 000 4000 000
13 Reda . 3 398 1520 000 S
14 Prut Sy 3 650 — —
15 Wilejka and Waka 4 1240 — =

Tatal 37 30 455

by a layer of stones, has a capacity of 14,2 million m®. The area
of the reservoir is approximately 400 hectares, yielding a useful
volume of approx. 1500000 m* at a 0,4 m useful layer. The
estimated average annual output, at the generator terminals, is
14500 million kWh. The cost of construction per 1 kW amounted
to approx. 2 000 Zloties and the cost of output, bearing in mind
that the plant is intended for peak load, will amount to approx.
1,10 Zloties per 1 kWh. There are no direct thermal reserves at
either the Grédek or the Zur plants, but such reserves are available
from other electric plants interconnected with them, namely from
those at Grudzigdz (7800 kW) and at Torun (2200 kW). In addi-
tion to the plants under reference above, there are another 47
hydro-plants in Poland (Table IV) of an installed capacity in excess
of 100 HP each, the aggregate installed capacity of which amounts
to 29 500 HP. The aggregate capacity of further numerous smaller
hydro-plants is estimated at approximately 100 000 HP.



WIND POWER

By St. Kosiniska-Bartnicka

In spite of its commonness, wind power so far is neither
properly utilized nor sufficiently researched. It is a power most
capricious, dependant not only on the season and time of day,
but also on the weather conditions and, to a considerable extent,
on the configuration of the country. The investigation of the wind,
thus, forms part of the scope of climatological research of
a country. In the climatological monographies of Poland a detailed
survey of winds has only recently been dealt with *).

The wind direction in Poland is fairly uniform: West winds
prevail practically throughout the country and throughout the
year. Although in the eastern part of Poland East and South-East
winds are fairly frequent, yet they play a dominating role only
in Volhynia, in the valley of the river Horyn, where at Zdolbunéw
they come up to a figure of 39 per annum. East and South-East
winds occur in Poland only during the intermediate seasonal
periods, i. e. in March and April, as well as in September and Octo-
ber in which latter month they considerably exceed West winds
in the districts of Podlasie, Polesie and Volhynia and in the
eastern part of the Carpathian lowlands. The Carpathian mount-
ain range is marked by an entirely different constitution of wind
direction: the prevailing air currents there float along the arc
of the Carpathian range being guided in their course by local
sloping of the territory and, on the other hand, as a result of the
weakening of the general circulation by territorial impediments,

*) Dr. L. Bartnicki. Power air currents in Poland. Geophysical research.
Volume 3 (9) in course of printing.
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Wind power

a strictly local circulation is prominent, that is to say, territorial
mountain and valley winds prevail, blowing periodically; these
winds, being as a rule weak, are of no importance as a power
source.

The wind velocity, theoretically, has two periods, annual and
daily, yet in our latitude both these periods have no pronounced
features, due to the irregularity of atmospheric disturbances. It
can be said in general, that although the winds during the winter
season are more powerful, their daily amplitude is considerably
smaller. The annual period of wind velocity in our latitude is at
its maximum in winter, spring and sometimes, in localities close
to the Baltic Sea, in autumn, with a minimum in summer, the en-
tire winter period being marked by intensified wind force, irres-
pective of the time of day. The maximum both of the daily ampli-
tude and often of the absolute velocity occurs in spring. In sum-
mer the daily amplitude continues to remain fairly considerable
in spite of a pronounced weakening of the absolute wind power.
An increase in velocity at a large daily amplitude occurs occasion-
ally in the lowlands in the course of August, whereas from October
onwards the winds gain in velocity, increasing in daily uniformity
in the course of December and January. The most advantageous
periods for practical utilization of wind velocity are: winter, irres-
pective of the time of day, spring and autumn in day time, and
summer during the morning hours. Yet these periods are promi-
nent only on an average for many years, whereas in actual pract-
ice numerous exceptions occur. In summer, for instance, it often
happens that after a comparatively calm day the wind increases
towards the evening and night. On the contrary, the calming down
of the wind during the day after a windy night is rare in summer.
All these periodical occurrences are not uniform for all localities
in Poland. Each station has its specific deflections and features,
dependant on the hypso- and orographical conditions; uneven
territory, in general, enhances the daily period, though weakening
the general wind velocities in air layers closer to the earth. Observ-
ations over a period from 1886 to 1910 show the majority of
fairly strong and strong winds, within the limits of their useful
value, for the area of Poland, in the following manner: on the
Pommeranian coast the majority of useful winds occurs during the
autumn and winter months, particularly in October. On the slopes
of the Pommeranian lake district the number of such winds
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considerably increases in winter and spring; it becomes somewhat
less in autumn, whereas the summer also has a fair quantity of
useful winds.

The Mazurian lake district, similarly to the Pommeranian one,
abounds in useful winds, and their annual course is similarly more
intense in winter, autumn and spring, although even during the
summer the amount of wind is fairly considerable.

On the other hand the Vilno lake district, being considerably
far from the sea, shows a relative scarcity of useful winds through-
out the year. Beyond the lake district slopes the wind velocity in
the Polish lowlands develops fairly freely, both in western and
eastern Poland, and the frequency of the stronger winds consider-
ably decreases only towards the South-West, in the Galician high-
lands. Immediately beyond the Pommeranian lake district, in the
valley of the rivers Brda and the lower Vistula a certain specific
feature occurs in the volocity of the wind, namely, there is
a considerable number of fairly strong winds, both during winter

and during spring and summer, decreasing in autumn.

In the Poznan Province the number of useful winds is
considerable, namely approx. 60°% of the annual period, mainly
in spring, winter and summer, slightly less in autumn. The daily
amplitude of wind velocity in that district is fairly uniform and
low throughout the year. Towards the South of the Poznan Pro-
vince, however, the number of useful winds rapidly decreases, more
or less by one half; the percentage in winter and spring is only
about 33%, that for summer and autumn being still less (30%).
In Mazuria the number of stronger and strong winds is greatest
in winter (more than 50%0), smallest in summer (30%0) and some-
what higher in autumn and spring. In Podlasie, where the virgin
river valley narrows, the frequency of the stronger winds mater-
ially decreases; thus, for instance, at Brzes¢ on the river Bug
they amount to 47%0 in winter and to less than 407/ in summer;
intermediate figures of frequency of winds occur in spring and
autumn. Farther East, with the gradual widening of the virgin
valley, the number of useful winds again increases: in Polesie the
percentage for winter and spring amounts to 60%0 odd, whereas
in summer there is a pronounced decrease, increasing fairly ra-
pidly in autumn. Thus the annual period here has a very pro-
nounced maximum and minimum. The total number of useful
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winds in Polesie is almost similar to that in the Poznan Province.
In Volhynia, near the town of Zdolbunéw, the allocation of wind
velocity during the year is practically similar to that in Polesie,
the maximum occurring in winter, the spring also abounding in
stronger winds; the smallest number of winds occurs in summer,
yet remaining considerable (43%0), there being a certain increase
in autumn, though none too rapid.

Farther South the surface of Poland rises, yet the Podolian
rise, fairly flat, does not present any territorial impediment to the
development of air currents at the stations situated along it; Po-
dolia, as compared with Volhynia, has even somewhat more useful
winds, as at a similar abundance during the winter, the decrease
in summer, and particularly in autumn, is smaller, so that the
average throughout the year is approx. 55% (autumn 50%,
winter 57%).

In the eastern Carpathian lowlands, the number of stronger
winds decreases, and does not exceed 48%o in spring, decreasing
to 42% in autumn; in this district the minima of wind velocities
thus occur not during the summer, but during autumn, this being
incidental to the beautiful autumn in the Carpathian lowlands
and Pokucie. Finally, farther West along the foot of the Carpathian
range, the districts gradually become poorer in respect of useful
winds, the daily periods, however, being more pronounced, this
being due to the availability of local mountain and valley winds;
the number of useful winds comes up to 45% in winter only,
decreasing during the summer to 37%.

In the Radom district the number of stronger winds reaches
up to 30% in winter, 20°0 in summer and 23°0 in autumn; fin-
ally in the Galician highlands, at the breach of their southern
cornice near the city of Cracow, the number of useful winds is
the smallest in Poland, amounting to barely 24% in winter and
to 15%0 in summer.

The percentage of useful winds during the year is repre-
sented in table I.

Wind power engines in Poland are used almost exclusively
for flour milling purposes, a very small fraction of existing wind
mills serving as a source of power for the raising of water (for
the melioration of soil and water supply to certain localities) and
for the generation of electric energy.
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The number of wind mills in Poland *) is only to a certain
extent dependant on the percentage of useful winds in any part-
icular locality, a considerable role being played by other factors,
such as 1) the configuration of the territory, 2) the availability
of another more convenient or more remunerable source of power,
3) the general state of industrial development of particular dis-
tricts, as well as a number of economic factors. The greatest
number of wind mills is located in the following Voivodeships **):
Lodz, Poznan and Warsaw; a comparatively smaller number in
Volhynia, Pommerania, Podlasie and Polesie, a considerable
number on the Lublin rise and in the Kielce district; in the Vilno
district the number of windmills is extremely small, and in the
Carpathian lowlands, from Pokucie down to Silesia, their number
is quite insignificant.

TABLE L

Percentage of useful winds (3,5 to 15 m/sec) as well as
absolute and relative number of windmills in the indi-
vidual Voivodeships.

. . 0/y of useful No. of 0/y of |
Viotvbdeshipe iy winds windmills wiﬁ?lmills
Pommerania. . . . . . 65 242 3.8
| PogRRnE Y e e e 48 1284 20,2
W ATRBW S e R 34 1206 18,9
Rialyetok - 0r 5 e 45 327 5,2
N g i e e N 29 34 0,5
|  Nowogrédek . . . . . 35 106 1 B
Poldaies, e i g 49 176 2,8
b VOTRERTE) s Bl v o 72 s 50 459 22
(et Tarnapol 57y St s e 56 4 0,1
Stanislawéw. . . . - 40 — —
LW o s i T EE) T 0,1
bl et aR R S e 22 703 11.1
Loz &f s e 30 1346 2%
ICielae tp i, L o L 20 460 1.2
CEACOW: . ah e 5 s 20 5 0,1
Sl asia e . ek mo Y 20 1 0.0

*) A. Dzik: Flour Milling Industry in Poland, Warsaw, 1928.

**) The largest administrative division in Poland.
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The percentage ratio of windmills to the useful winds, rela-
tively to a 100% for the entire area of Poland, is highest in the
Voivodeships of Lodz, Warsaw, Lublin, Poznan and Kielce. In
Pommerania in spite of the highest figure of useful winds, the
number of windmills is small, owing to the available water, being
more suitable for the flour milling industry. In the Voivodeship of
Vilno, along the eastern border and along the entire Carpa-
thian lowlands, particularly in hilly areas, both the force of the
fall of water and the extremely unfavourable wind conditions
prompt the flour milling industry to almost entirely avoid the
utilization of wind power in favour of other sources of power.



UTILIZATION OF POWER SOURCES

TRANSPORT FACILITIES

By Prof. M. Rybeczynski

Owing to the scattered nature of the sources of power, trans-
port facilities play a prominent part in the supply of power
throughout the country, and on them depends the participation
of Poland in the world power management.

The present state of transport facilities in Poland is not of
the best. Poland for many years was under the sovereignty of
three conquerors. each of whom pursued his own and specifie
transport policy, as a result of which, in spite of Poland being
situated on the crossing of industrial roads leading from western
and northern Europe to the East and South, these roads had not
been properly developed or adapted, neither to the requirements
of foreign trade and transit, nor even to local necessities.

This remark applies to all means of transport, but in parti-
cular to the water ways which had been entirely neglected in the
territory which constituted part of the former Russian Empire.

But also the railroads, in their present state, are far from
being able to comply with all the requirements of the country,
moreso, as the condition in which Poland took them over from
the previous owners, necessitated strenuous efforts on the part
of Poland to repair the damages caused by the war which even
now have not been fully completed yet. Further, the direction of
the lines of transport, entirely different from that for which they
were originally constructed by the former sovereigns, compelled
the Polish Government to effect extensive investments, particularly
in the coal mining district.

It was only in recent years that the Polish Government was
able to commence with the partial development of the transport
system, primarily by establishing a second junction with the sea
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by means of a new line via Kalety — Herby — Inowroclaw —
Bydgoszez to Gdynia, which line at the same time reduced the
distance from the coal mining district to the sea ports by almost
100 kilometres.

There still remains such work as the construction of lines,
also important for international trade, as the reconstruction of,
and the laying of a second track along the Warsaw -— Lwow —
Czerniowce (Cernauti) line, which is on the route from the Bal-
tic to the Black Sea, and the construction of a line from the coal
mining district to Luck, on the international route Paris — Ro-
stow — Caucasus, ete.

Road transport so far plays an important part in respect of
passenger traffic, as well as for the transport of power fuels from
railway stations to the interior of the country, and the inadequacy
of such service is bound to seriously affect the economic develop-
ment of the country.

Trunk lines for oil and gas, as well as high tension trans-
mission lines have so far not been of any prominence in the power
management of the country, though their importance, particularly
of high tension transmission lines, increases from year to year.

Statistical data obtained in 1926, contain the following figures
as to the allocation of traffic to the various means of transport,
on the basis of ton-kilometres:

Railway simangport * a5 fs 25 il gt s 0956990
Road transport (State highways) . . . . . 2,62%
Transport by waterways . . . . . .. o L71%
s sailvarank: lines ) A0 L SRR AR SRR 005 Mg
Y AR UK, SIITE8 ks F e s Gt BRI 3 o
5 . high tension transmission lines .  0,02%0

Total: 100,00%0

The changes which hkave occurred during recent years have
still further altered the above ratio in favour of the railroads,
due to considerable increase in goods traffic and to a certain
slump in transport by waterways, the transmission of electric
energy by means of high tension lines alone showing a consider-
able increase, without, however, materially changing the above
figures, owing to its relatively small quantities.

Below we quote certain particulars dealing with the individual
means of transport in Poland.
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RAILROADS.
(According to traffic figures for 1928):
Aggregate length of lines in operation . . 17 257 km.
whereof single track lines . . . . 12094

Length of sidinge) .« bf N30 RS erne g S 00 S,

There was 1 kilometre of railroad per 22.5 km” of area, and
per 1750 inhabitants.

Rolling stock: number of engines . . 5 184
whereof average number in daily use. 3263
Number of passenger carriages . . . 10 017
whereof average number in daily use. 6 739
Number of goods trucks . . . . . 152 671
whereof average number in daily use. 118 044
Total jof ‘freight- traffic .t =L, 81 091 197 tons
representing . . . . . . . . 21968250910 ton-km.
Total of passenger traffic. . . . . 174 358 563 passengers
representing . . . . . . . 1076575492 pass.-km.
Average length of run per 1 ton — 272 kilometres.

The total weight of ordinary goods traffic amounted to

70 839 289 tons

whereof:
CORY L L et Gl s R g LR N e 30 3 R G tons
ol Tetos | it Tl G e e 796387 %,
wood for fuel purposes . . . . . 142079 o
DERYLSS e iatl ot shals e R ek by ¢ L TS
Total for power fuels . . . . . . . . 32535078 tons
i. e. 43%o.

In respect of traffic in ton-kilometres, the proportion of
power fuels amounted to 51.4%.

The average freight lading per 1 kilometre of line amounted
to 4105 tons, though fluctuating within very wide limits, viz. from
1658 tons in the Vilno railway sector to 47 866 tons in the Kato-
wice railway sector.

The average goods traffic amounted to 1156 000 tons per
1 kilometre, varying from 341 955 tons in the Vilno railway sector
to 2 839 870 tons in the Warsaw railway sector.

The maximum local freight density exceeds 10 000 000 tons.

98



Transport facilities

Railway traffic in Poland shows a rapid increase, as will be
seen from the following figures:

Quantity of ordinary No. of ton-kilometres
Year goods traffic in tons effected
1924 53 557 329 11 036 908 675
1925 52 161 904 12 634 444 000
1926 58 028 821 16 368 033 103
1927 64 495 358 19 238 271 088
1928 70 839 289 21 968 250 910

The management of the State Railways also extends over a
system of narrow gauge railway lines, the figures as to which, for
1928, were as follows:

Totalilengthifior limens o o s B o dln s 2398 km

No.'«of 'passengers earried. . o' S0 % TLB71995 4,

No. of passenger-kilometres effected . . 34420937 .,

Quantity of goods carried . . . . . . 5066182 .,

No. of ton-kilometres effected . . . . . 98932532 ,,
HIGHWAYS.

At a total length of highways in Poland of 240 000 km the
length of improved highways amounted to barely 44 500 km, of
which 13 320 km represent State highways.

There is 1 km of highway per 8,7 km* of the area of the
country, or per 678,9 inhabitants. The density of highways, how-
ever, is not uniform and markedly declines from South-West
towards the North-East.

The traffic statistics for State highways compiled for 1926
show a figure of 440 000 000 ton-kilometres effected. This traffic
does not play thus any important role, particularly in respect of
transport of power fuels, being of but local character.

Motor bus transport in Poland, on the other hand, is develop-
ing most rapidly. The number of passengers and goods carried
at present amounts to /3 of such traffic on railroads.

The increase in motor bus traffic is represented in the follow-
ing table

1926 '1927 1928 1929

No. of motor buses . . . & Stk 710 1067 2121 3224

Total length of lines served . . . . 14050 20281 25710

No. of passengers carried . b oL 20 30 41.6 56,9 millions
No. of passenger-kilometres effected X 490 708,3 1347,2 2163,4 -
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WATERWAYS.

The total length of waterways in actual operation in Poland
amounts to: 1515 km used both for navigation and floating and
7053 km operated solely for the floating of timber on rafts.

The navigable stock in 1928 amounted to:

154 ships with own drive, of a total capacity of 5534 tons and
an aggegate power of 14 905 HP.

1684 freight barges of a total capacity of 110 350 tons, viz.

1418 barges of less than 100 tons capacity
199 barges of from 100 to 300 tons capacity
67 barges of more than 300 tons capacity.

The traffic figures for 1926 show:

1080 297 tons of goods carried on ships and barges, the total
of ton-kilometres effected amounting to 152 362 000,

956 326 tons of timber floated on rafts, the total of ton-kilo-
metres floated amounting to 139 668 000.

The participation of coal in the waterways trafflc represented
31% and that of wood for fuel — to 5%.

In the course of subsequent years the traffic by ships and
barges considerably decreased, the traffic by rafts on the other
hand increasing to 1500000 tons and approx. 200 000 000 ton-
kilometres.

The largest port for river traffic, as far as the quantity of
freights handled is concerned, was Danzig. The following is a list
of ports which in 1928 hausdled more than 100 000 tons of freights:

Danzig 40l 38800 o ng
CERoWs it s S idd BR6 T
b L N e . § 1 S

w3 SRR S NSRBI | 4. <; - A

A turn-over of from 20 000 to 50 000 tons was reached by the
following ports: Bydgoszez, Pinsk, Plock, Tezew and Wloclawek.

SEA PORTS.
The statistical figures for 1929 were as follows:
Import Export Total
Danzig .- . . 1792951 . 6 766 699 t. 8559 650 1.
Gdynia, o .o 2 324 543 t. 2494 245 t. 2818 788 t.
Fotal:'s . 3R ZAVI AT 9260944 t. 11378438 t.
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In this laiter traffic power fuels play a dominating role,
amounting to 76%0 of goods handled (in Danzig 65, in Gdynia
90%0). The greatest role in this instance is, naturally, that of ex-
port coal.

The increase in the traffic in both aforesaid ports is repre-

sented in the following table:

Aggregate turn-

Syer ot Eopde 1925 1926 1927 1928 1929
Danzig . . 2722748t. 6300301t. 7897614t. 8615682t. 8559650 t.
Gdynia . . o5 5671 t. 104: 561 t. 898094t. 1957769t 2822502t.

Total . 2778319t. 6704862t. 8795708t. 10573 451t. 11382152t.

OIL TRUNK LINES.

The length of trunk lines through which oil is being forced for
long distances amounts to 174 km. The length of pipes (inter-urban
lines only) amounts to 311 km.

The quantity of oil forced through these lines in 1926 in inter-
urban traffic amounted to 527 000 tons, at 6 232 000 ton-kilo-

metres.
GAS TRUNK LINES.

The length of natural gas trunk lines, allowing only for inter-
urban lines, in 1929 amounted to 212 km, the length of pipes
amounting to 270 km.

The qguantity of natural gas forced through these lines in 1929
amounted to 139 022 000 m?, representing 30%0 of the total output

of natural gas.

HIGH TENSION TRANSMISSION LINES.

In 1926 there were 271 km of high tension lines in Poland
which transmitted, if converted into coal equivalent, 221 342 tons,
at 2 891 000 ton-kilometres. Since then the length of high tension -
transmission lines considerably increased, so that at the end of
1929 it reached 900 km. The amount of energy transmitted in-
creased in a similar manner, the lack of reliable statistics, however,

prevents us from quoting the corresponding figures.



STATE AND DEVELOPMENT OF THE
GAS INDUSTRY

By J. Konopka.

The development of the Gas industry in Poland is closely
connected with the life of the cities.

In the whole of the Republic of Poland there are 122 gas
works in existence, whereof 101 are owned by Municipalities,
16 by private enterprises or factories, 3 by the State railways,
whereas 2 are dependant on natural gas.

The gas works serve some 130 localities. A further eight
cities and small towns are served by a natural gas trunk line, and
two other gas works obtain gas from plants situated outside of
Poland.

The greatest number of gas works is situated in the Voivode-
ships *) of Poznan, Pommerania and Silesia, a smaller number in
Little Poland ({Galicia), the smallest number being situated in
former Russian Poland, the eastern provinces, for instance, having
but one gas works in Vilno.

The majority of gas works produce coal gas or mixed gas,
others produce water gas, oil gas, carburetted air gas, one plant
(at Vilno) producing wood gas.

As regards auxiliary gas, 8 gas works are using water gas,
1 gas works water-petroleum gas and 1 gas works — dual gas.

The majority of ovens in the smaller gas works are of the
semi-generator and generator types with horizontal retorts; the
larger gas works are equipped with the latest type vertical chamber

¥) The largest administrative division in Poland.
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ovens, and recently the Warsaw gas works erected a battery of
British type continuous-working ovens with vertical retorts.
The total output of gas in 1928 amounted to 180 000 000 m*®.
he quantity of coal converted amounted to 550 000 tons and, in
addition to gas, yielded 320 000 tons of coke and approx. 18 009
tons of crude tar.

In addition to these, the following main by-products were
obtained: 700000 kg crude and refined benzene, 850000 kg
sulphate of ammonia and 50 000 kg pure ammonia, not counting
minor by-products.

There are four fully equipped chemical factories in Poland
for converting tar, the largest of which belongs to the Warsaw
gas works.

The per capita consumption of gas varies from 25 m?® to
110 m®. The average per capita consumption in Poland roughly
amounts to 45,1 m® in towns served by gas, with a population of
4 millions.

This figure is exceedingly low and proves that the capacity
of Poland in respect of gas consumption is still very considerable,
particularly in the central and eastern Voivodeships.

The number of gasometers in operation in Poland is 312 000.

The charges for gas are comparatively low and vary from 0,22
to 0,70 zloties *) perm®, the average charge, however, being approx.
0,40 zloties.

The charges, for some considerable time, have not displayed
any tendency towards an increase. The charge of the largest gas
works in Poland, i. e. Warsaw, is 0,27 zloties per m”, at an output
of 59 millions m? p. a.

The length of the pipe line system in gasified towns totals
2670 kilometres.

The street lighting in small and medium towns is almost
entirely by means of gas, and even in larger cities gas is still leading
electricity for street lighting. The total number of gas lamps for
street lighting exceeds 40 000, of which approx. 15 000 are fitted
with automatic lighting device.

The number of employees in all Polish gas works in 1929
amounted to more than 4 300, which number steadily decreases as
a result of constant mechanization of operation.

¥) 1 £ = 43,4 zloties.

103



Power sources in Poland

The rate of remunerability of the Polish Gas Works is exceed-
ingly satisfactory.

Polish gas works owned by Municipalities are exempted from
industrial tax (tax on the turn-over), whereas newly erected gas
works are exempted, for a period of 15 years, from all Govern-
ment and Municipal taxes and rates.

Since the war one Municipal gas works at Radom as well as
two factory gas works were erected.

At present two cities, Wloclawek and Czestochowa, have de-
cided to erect new gas works, by granting concessions for the erect-
ion and operation thereof for 40 years.

A thorough enquiry recently instituted, proved that 25 cities
in Poland are anxious to erect gas works, the more important ones
being:

(1) Gdynia . « + . with 35000 inhabitants
(2) Vilno R % 130 000 a
(3 s dieleat i L 5 51 000 %
(4) Przemysl 5 50 000 "
(5) Siedlce gLy e 35 000 %
[ 7 N i S N -~ 27 000 3
(7) Bialystok . 98 000 o8
(8) Grodno RIS - 35 000 o
(9) Pabjanice 10 B 38 000 S
(10 i Ploeler'os = o i %y 3 27 000 "
(1T)" Mlawa . i: 005 T 5 17 000 o

There are altogether 100 towns in Poland, with a population
of more than 10 000 each, which so far have no gas service.

In addition to the aforesaid cities, gas works ought also to be
erected in the larger health resorts, such as Zakopane, Krynica,
Ciechocinek, Rabka, etc.

Apart from the erection of new gas plants in various cities,
the erection of gas trunk lines from the Upper Silesia gas plants *)
is also contemplated.

This latter scheme comprises the erection of several lines, the
first of which would issue from the coke plant at Ruda and run
via Bedzin, Dombrowa, Sosnowiec, Zawiercie to Czestochowa. The
second line would run through the Cracow coal district and will

*) There are 9 coke plants with an available surplus of coke gas of
approx. 270 millions m®.
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probably reach as far as Cracow, being later extended to Tarnow.
The third line would issue from the coke plants at Knuréw or Ry-
bnik in Upper Silesia and run through Biala, Bielsk to Cieszyn,
a fourth line being intended to serve Tarnowskie Gory and Lubli-
niec. The total consumption in said districts is estimated for the
first years following the completion of the lines at approx. 60 mill-

', apart from the demand on the part of industrial enter-

ions m’
prises. The coke gas is also intended to feed Municipal gas works

in existence in these districts.



ELECTRIFICATION POLICY
IN POLAND

By W. Rosental.

Little can be said of the state of electrification in Poland
previous to 1918 owing to the lack of proper statistical data. It
is, however, possible to say with full certainty that neither the
political nor economic conditions prevalent at that time were in
favour of development of electrification. The consequences of
the long and devastating world war to a great extent were con-
tributory factors to the neglecting of this important branch of
national utility. The general decline in the oppulence of the
country, and in particular the extremely onerous inflation period,
did not render it possible to materially improve matters within the
comparatively short time since the termination of the war.

From statistical figures quoted below it will, however, be
easy to appreciate certain facts which, bearing the indication of
considerable improvement for the future, point to the steady pro-
gress which is being made in respect of providing Poland with
electric energy.

In accordance with the Statistics of the Ministry of Publie
Works *) (table I) the total number of electric plants in existence
in Poland at the end of 1929 amounted to 864 (exclusive of some
818 private utility electric plants of less than 100 kW capacity)
with an aggregate annual output of 3023 millions kWh and with

*) Statistics of electric plants in Poland, published for 1925, 1926, 1927,
1928 and 1929.
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TABLE I

General features of the state of electrification in 1929.

o
‘= Installed capacity in kW . Annual output in kWh g s
< -
2 3 — 2
Electrxic Plants :_ﬁ per 1000 iy z—g
s Total inhabis e Total inhabie iy LR
=) electric plant electric plant &'" ‘
Z tants tant [
.5 8 i B T e W e Tl e B SR 864 1273 525 41,9 14740 3023 X 108 99,4 | 3,50 X 108 2374 |
a) Public utility plants . < . . ... 457 452 009 14,9 989,1 978 X 108 32,2 2,14 X 108 2164
b) Private utility plants, selling energy
ancidentallyy 7SN et R Ee 128 262 304 8,6 2 049.3 807 X 108 26,5 6,30 X 108 3077
¢) Private utility plants . .© . . . & 279 559212 18,4 2 004,3 1238 X 188 40,7 4,44 X 108 2214 ‘
|
\

Note: The population of Poland, as of the lst January 1929 was approx. 30408 000.

*)  The above figures do not include 818 electric plants of private utility of an installed capacity of less than 100 kW. Their
capacity, in 1929, was of 15081 kW, and their output of (approx.) 25 millions kWh. Besides, there were 8 plants under construction.
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an installed capacity of 1273 525 kW. These figures work out at
the rate of 99,4 kWh of output and 41,9 W of installed capacity
per inhabitant and at the rate of 7783 kWh and 3,28 kW re-
spectively per square kilometre of area.

50 000100 000

= el EEECTRICAL MAP %
‘OOUOwSOOuH: OF POLAND | ‘\.s\.ﬁ

Legende:
electric plants of public utility

L0 e praaEte Tk

L
-
° group o! electric plants of public utility
o Wl n « w Prwvate

high tension transmission lines (ol 60 kV and more)

A concesslon areas

Fig. 1.

Taking into consideration electric plants of exclusively pu-
blic utility, that is to say such as professionally supply energy for
general use, as well as such electric plants which, whereas serv-
ing for private use, also effect sales of energy as a side line, i. e.
incidentally, we arrive at a total figure of 585 electric plants with
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an annual output of 1785000000 kWh and with an installed
capacity of 714 313 kW. This works out at a rate of 58,7 kWh

(Silesia).

at Laziska

.. Electro*

General view of the new electric plant

and 23,5 W per capita of population and to 4596 kWh and

1.84 kW respectively per square kilometre of area. The remaining
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279 plants with an annual output of 1238 000 000 kWh and an
installed capacity of 559 212 kW represent electric plants of exclu-
sively private utility, that is to say such as are intended for the

DEVELOPMENT OF ELECTRIC PLANTS
IN POLAND
1923 =19829

kW x103| kW h = 102
1500130 3023106
2593106 J
L2,5 / 1273 525
1982-10% 1004 742
1000 12,0
1800+106 to caphll ’K
\Ng\A\-\—A
870 369 ;
h [824213
L1,5 13000

2581

S i

500 1,0} 2000 2184

L0,5—1000

1925 1926 1927 1928 1929
Fig. 2.
exclusive use of their owners, or for the requirements of indu-
strial enterprises to which they belong.

The electrical map (fig. 1) shows the location of elec-
tric plants and of concession areas in Poland (1927). The electric
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of electric

TABLE II.

plants

in Peland 1925 =— 1929,

All Electric Plants Plants *) of an installed capacity of more than 5000 kW
Annual output Installed capacity Annual output Installed capacity [
YEAR 1
Hours > Hours |
ri f rate of Hatio rate of f |
million s et of use million ; to the ; ol use
increase kW increase increase kW increase
kWh o7 w kWh o aggregate "
o 0 0 Oulpul [
1925 1 800 — 824 213 — 2184 1303 — 72,4 587 770 — 2217 |
1926 1982 10,1 870 369 5.6 2277 1 460 12,0 13,7 589 081 0,2 2478 ‘
1927 2 343 18,2 932 658 T:2 2512 L3 20,1 74,8 624 191 6.0 2 808
1928 2593 10,7 1004 742 Tk 2581 1927 9.9 74,3 665 416 6.6 2 896
1929 3023 16.6 1273 525 26.8 2374 2279 18,3 75,4 811 055 21.9 2 810 }

*) Figures refer to

50 electric plants.
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plants are shown in a scale corresponding to their installed ca-
pacily, the circles representing those of the plants which are com-
prised within the first two categories under reference above, the
squares marking those of the third category, i. e. electric plants
of exclusively private utility. This map shows more or less pro-
nounced features only in respect of the western area of Poland,
and also partly of the southern area. In these areas the concentra-
tions of electric plants tend to outline the boundaries of arising
electrification areas, which outlines gradually assume more pro-
nounced features. The state of electrification in the East and
North is, in this respect, practically primeval.

Although the figures quoted are a definite sign of the
backwardness of Poland in respect of electrification, yet in recent
years there has been a marked rate of increase in the output of
electric energy which points to the steady progress made in this
direction.

It follows from the particulars of development of electric
plants in Poland (table IT and fig. 2) that the aggregate output of
electric energy during the period from 1925 to 1929 increased by
67,9 (which corresponds to an average rate of increase during said
period of approx. 14% p. a.,) with a fluctuation in the annual rate
of progress in individual years of from 6,7% to 18,2%. The
installed capacity during the aforesaid five years period increased
by 54,5%0, the average rate of increase amounting to over 11% p. a.
In the event of the recent rate of progress being maintained, the
doubling of output would occur every 6—7 years and that of
installed capacity every 7—8 years.

Dealing with the figures representing the development of 50
electric plants of more than 5000 kW installed capacity each
(from the total number of 65 plants in 1929), it appears that the
proportion of such plants to the total output steadily increases,
from 72,4%0 in 1925 to 75,4%0 in 1929.

Fig. 3 represents the development, in comparative figures,
of energy produced and disposed of during the individual
months of 1928 and 1929, in respect of electric plants of an in-
stalled capacity of more than 5000 kW.

This increase in output, being far in excess of the average
rate usually observed in the development of electrification, is all
the more striking when we take into consideration that the breach
between the present stage of electrification and the actual require-
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ments of the present economic life of Poland is very consider-

able, and that the requirements, even at a modest estimate, amount

"
Turbogenerators of 40000 kVA, 3000 R.P.M. on the new plant ..Elektro™ at Laziska (Silesia).

P

to approx. 8,5 milliard kWh and to approx. 3 million kW, i. e. at
the rate of 279 kWh and 99 W per capita of population.
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Figures featuring the development in installed capacity and
in output, according to the utility nature of the plants (table III),
prove that the rate of participation of electric plants of exclusively

OUTPUT OF ELECTRIC ENERGY

WITH REGARD TO THE DIFFERENT NATURE OF DRIVE AND UTILITY

IN THE INDIVIDUAL VOIVODESHIPS .M.rw-n.\

1929 / ]

1))

%( KIFLGE

Y
ol oo

OF PRIVATE UTILITY

Fig. 4.

private utility in the aggregate capacity and output steadily decrea-
ses, and that the rate of decline in the output of such plants dur-
ing the last five year period exceeded 10%. The centre of gravity
of the generation of electric energy gradually inclines towards such
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TABLE IIIL

Allocation of installed capacity and output according to utility nature of electric plants

1925 — 1929.

| —

} Public utility plants Plants with incidental sale of energy | Plants®) of exclusively private utility
Installed capacity Output Installed capacity Output Installed capacity Output
YEAR
%o million o million %o "o million %o
kW of total KWh of total kW of total KWh of total kW of total KWh of total
output output output output output output
| 1925 285 875 34,7 633,7 35.5 156 141 18.9 350.7 19.6 382 197 46,4 800.6 44.9
1926 304 522 35.0 700 | 35,7 175 076 20,1 397 20,2 390 771 44.9 864 44,1
\
| 1927 344 079 36,9 877 | 37,8 175193 18.8 441 19,0 413 386 44,3 1002 43,2
\
[ 1928 386 564 38.5 961 85 | 177051 | 17.6 484 18,7 441 127 43,9 1148 44,2
1929 452 009 35,5 978 l 32,4 262 304 l 20,6 807 26,7 559 212 43.9 1238 40,9
*) Figures refer to 50 plants.
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electric plants which are directly concerned in supplying the
country with energy for general purposes. This contention applies
mainly to electric plants with an incidental sale of energy and is
a characteristic feature of the present phase of producing electric
energy in Poland.

Fig. 4 shows the output of energy, as allocated to the part-
icular Voivodeships *), simultaneously subdivided according to the
nature of drive and utility.

A striking feature is the unusually small participation of
water power in the aggregate power balance sheet of electrifica-
tion. Hydro-electric plants provide barely 1,2°0 of the aggregate
output. The only exceptions are Pommerania where hydro-elec-
tric plants provide approx. 50°, and to a certain extent the
Poznan Voivodeship, where the output of hydro-electric plants
constitutes 10°%0 of the aggregate output of electric energy. In
other Voivodeships the output of such plants does not even
reach 1%0. Thus, thermal electric plants supply an aggregate of
98,8%0 of energy.

It must be pointed out that with the exception of the Polish
Coal Fields situated partly in the Voivodeships of Silesia, Cracow
and Kielce, of the Polish Oil Fields in the Carpathian foreland
in the southern Voivodeships and of Pommerania, all of which
have local sources of power, the remainder of Poland has to rely
on imported power material. As regards the amount of energy
generated, this evidences a distinct course from the East towards
the West. The output of energy in the eastern Voivodeships is
most negligible, whereas it gradually increases farther towards
the West, particularly in Voivodeships where industries are in
existence or where agriculture is in a high state of development,
finally reaching an incompatibly high figure in the Silesian Voi-
vodeship. The preponderance of electric public utility plants in
the output of energy occurs in those Voivodeships where regional
service lines have found more favourable ground for development,
or where, similarly as in the eastern Voivodeships, there is a lack
of larger industrial enterprises owning electric plants.

Fig. 5 (table I'V) represents the intensity of output in individual
Voivodeships on a kilowatt-hour scale per capita of population.
It will be seen from this figure that the area of the Republic

*) The largest administrative division in Poland.
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of Poland, from the point of view of electrification, is most
irregular. There is a strong contrast between the eastern regions
of the country (up to 5 kWh per capita) and the Voivodeship of

OUTPUT OF ELECTRICAL ENERGY

kWh PER 1 INHABITANT
IN THE INDIVIDUAL VOIVODESHIPS

19239
3 SCALE
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NeEN NOWOGRODEK  §
; TS 24 ¢
\ N ”BIALYSTOK ]
: 15,9
’Q& _\
POZNAN WARSZAWA s
95,5 N 53,5 S
POLESIE
31 i
007 ,
\ 84,5 LUBLIN /
: 7,3
o 200500002 ) :
; KIELCE WOLYN
SILESIA & 139,9 %X 2.0 o 3
1384,6 X OO i3
OUTPUT IN kWh PER & -
INHABITANT 25 ?,8"?:’9‘" S I
3 S KRAKOW g Lwow
LESS THAN 5 kwh ,&'94'2 : 28’9 i ‘
5 TO 15 . ',' 74 RN {

” STANISEAWOW

16 v 4D ‘U« 9,6
%,

40 » 80

80 » 150 o, %

IN EXCESS
OF 150

.

1,7

BE7 BN

Fig. 5.
Silesia in the extreme West (1385 kWh per capita), which latter

presents an exceptional phenomenon, not only for Poland, but
even in comparison to many industrial centres of Western Europe
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with a high standard of electrification. All Voivodeships may be
classified into 6 consecutive groups. The poorest among them,
with but up to 5 kWh per capita, are: the Voivodeships of: Tar-
nopol, Volhynia, Polesie and Nowogrédek which for a long time
have been entirely neglected from an economic point of view
and are devoid of industry. They are headed by Tarnopol with
1,7 kWh and Volhynia with 2,0 kWh per capita. The second
group, with an annual output of from 5 to 15 kWh per capita
comprises the Voivodeships of: Vilno, Stanislawéw and Lublin,
which have a partly developed industry, or, as for instance Lu-
blin, oppulent agricultural areas. The third group, with an annual
per capita output of from 15 to 40 kWh comprises the following
Voivodeships: Lwéw, embracing the Boryslaw oil fields, and Bia-
lystok with an old-established textile industry. The fourth group,
from 40 to 80 kWh, consists of the Voivodeships of: Warsaw.
partly comprising industrial districts, Pommerania, which has the
largest percentage of hydro-electric plants in Poland, and Poznan
with an important victualling industry based on the highly developed
local agriculture. The fifth group, from 80 to 150 kWh, com-
prises the Voivodeships of Lodz with its highly developed textile
industry; Kielce which embraces part of the Dombrowa Coal Fields;
Cracow, also embracing part of the Coal Fields and the Krosno
Oil Fields in the South-East. The sixth and last group, with an
annual per capita output in excess of 150 kWh comprises Silesia
where the annual output amounts to 1385 kWh per capita. It will,
thus, be seen that the Coal Fields area has, in respect of the stan-
dard of electrification, considerably outdistanced the remaining
area of Poland.

Fig. 6a and 6b show the development in the number of electric
plants, installed capacity and output (in absolute figures and
per 1 electric plant) as well as in the hours of use, subdivided
into the three categories of utility. The graphs provide for the
status as of 1929 and 1925, the scales having been selected in such
a manner as to render it easy to appreciate the mutual ratio
between the elements of the graphs relatively to each particular
status, or quadrennial rate of increase, without further com-
ments.

In 1929 the first category comprised 52,990 of the total
number of electric plants, 35,5 of the aggregate installed ca-
pacity and 32,4% of the aggregate output; the first category, to-
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gether with the second category (incidental sale of energy) com-
prised 67,79 of the total number of electric plants, 56,1% of the |‘
aggregate installed capacity and 59,1° of the aggregate output, I
the balance of 32,3% of the number of plants, 43,9%0 of capacity
and 40,9 of output being allocated to electric plants of the third
category (exclusively of private utility).

SUBDIVISION OF ELECTRIC PLANTS
ACCORDING TO THEIR UTILITY NATURE

1925 1929
3 2an0 J
R e TR, e L ARSATNAL = 1 T _dozsao®kwh o !
-4 800 1200 2800
NUMBER OF PLANTS INSTALLED CAPACITY ¥ QUTPUT
—+ 700 114000 2400
L1 800 [
2000
-1 800
4 500 T
1929 ] 1600
L1 400 - 600 a
1925
8 1200
H- 300 L]
L1 400
-+ 800
H- 200 =
- 200
4 100 { HHH - 400

ELECTRIC PLANTS

OF PUBLIC UTILITY OF PRIVATE UTILITY OF PRIVATE UTILITY
SELLING ENERGY INCIDENTALLY

Fig. 6 a.

The average rate of use, relatively to the aggregate output
and installed capacity, in 1929 amounted to 27%, or 2374 hours,
or 2164 hours in the case of the first category of electric plants,
3077 in the case of the second category and 2214 in the case of
the third.
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The average figures as to installed capacity and output per
1 electric plant amounted to 1474 kW and 3,50 million kWh respect-
ively, the two largest electric plants in Poland, namely at Cho-
rzé6w and at Laziska Gérne, having an aggregate installed capacity
of 161 100 kW (12,6°/0) and an aggregate output of 690 million
kWh (22,8%).

CAPACITY, OUTPUT AND TIME OF USE
OF ELECTRIC PLANTS ACCORDING
TO THEIR UTILITY NATURE

CAPACITY PER ONE OUTPUT PER ONE
ELECTRIC PLANT ELECTRIC PLANT
] g e, 1 103 kwh
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o o400
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- 2000 1929 +-4 800 -3200
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Fig. 6 b.

The average figure of capacity of the electric plants will be
considerably reduced if we eliminate 65 plants of an installed
capacity in excess of 5000 kW. The average capacity for the re-
maining electric plants, representing 92,5% of the total number,
would in that case amount to 404 kW, or to barely 27% of the
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TABLE 1V.

Output of electric energy according to territorial
allocation.

1929 1927 Increase '*—L
e

in thousands kWh %o p'f:;:m kWh
Total for all Poland . . |3008276%)| 2301 810 30,7 98,9 | 7746
Warsaw (Warszawa) . . . 193 793 149 594 29,5 935 6 578
Liodz =3 a2 sy il D16 808 1715151 26,1 84,5 11 364
) T T T 403 203 290 048 39,0 139,9 | 15 664
BBl 7 o s L g eoR 11743 | 47,3 73| 556
Bialystek v o o 23512 16789 | 40,0 159|  724|
Yilno ((Wilwo) ' e 4 - 9 683 7695 25,8 i 332/
Nowogrédek . . . . . 2091 1276 | 63,9 0§ 92‘
Rolesie’ % o iy it it ek 3462 2203 67.1 3.1 82
Volhynia (Wolyn) . . . 3 595 2202 63,3 2,0 119
Pognam: o 2l gt 117 083 78 943 48,3 55,5 4414
Povimeraniai- 5 oy 2900 44 696 30 730 45,4 44,5| 2728
I Stlestal s 0w SO L AL RT0 a0 1292 211 29,3 |1 384.6 |394 894-‘
Cracow (Krakéw) . . . 205 799 181 167 13.6 94,2, 11 795
Lwow N S AR DA et 80 731 56 301 43,4 28,9 2988
Stanislawow + <t ., 14 022 8003 75,2 9,6 763
Tarhopplias T s e 2 597 1390 86,8 1,7 160;

*) Total output of the plants of a known capacity. (In table I the
figure 3 023.10° kWh represents the above figure 3 008.10° -+ the estimated
output of the plants, the capacity of which is unknown).

previously quoted figure. By further eliminating electric plants
of more than 1000 kW of installed capacity the remaining electrie
plants, representing 81,80 of the total number of electric plants,
show an average of installed capacity of barely 171 kW, or 11,6
of the aggregate average.

These computations prove that the overwhelming majority
of Polish electric plants represents small local plants.

Table V shows the subdivision of electric plants according to
groups in respect of capacity. The higher the group the smaller
the number of plants; on the other hand, the installed capacity,
output and time of use increases. The installed capacity in respect
of 26 electric plants of more than 10 000 kW, representing but
3,0%0 of the total number of plants, amounts to a similar figure
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as that of the remaining 838 electric plants of less than 10 000 kW
installed capacity, and the output of the former — to one and a half
times that of the latter. The time of use, from 997 hours p. a.

compared with the old wooden ones.

TNAPRRrI -

The new big refrigerating steel towers of the power plant of the Lodz Electric Co.

in respect of the up to 100 kW group, increases to 2724 hours
in the case of electric plants in the more than 10 000 kW group,

the aggregate average being 2 374 hours p. a.
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TABLE V.

Subdivision of installed capacity and of output,

according to capacity of plants (1929).

*¥) There are a

Bloctiit plsits o en No. :{af;ltc;ctnc Installed capacity | Annual output g =
installed capacity g:::‘,llr.;:» o % i T “’“_ of use
Total, all plants .|864%) |100,0 |1 273 525 |100,0 |3 023 206 | 100,0 | 2 374
In excess of 10000
| W Lt 26 3.0 675972 | 53,1 |1841 356! 60,9 |2 724
i From 5000 to
10 000 kW . 39 4,5 274987 | 21,6 609 348 | 20,2 | 2216
From 1000 to
‘ 5000 kW 92 10,7 201 699 | 15.8 374090 | 12,4 |1 855
From 100 to 1000
EW o sttt L R AGT 40,6 106 721 8.4 184 308 I
Less than 100 kW .|356"")| 41,2 14 146 1 5 | 14104 0,4 997 |

further 600 electric plants of exclusively private utility,

of less than 100 kW installed capacity each. Their aggregate capacity amounts
to 15081 kW and the output to 25000 000 kWh.

##)  These figures apply to public utility plants, as well as to such of

the private utility plants which are selling current incidentally.

TABLE VL

Electric plants of an installed capacity in excess

of 1000 kW each (1925 — 1929).

¢ m Installed capacity TSt ap LSt §
sE er 1 per 1 | S
Year bt c{)eclric JBERsE s electric | "/oof ag- ®
6.8 kW slsar 'grega't? e r:,l:?t gregate g
7 E KW capacity kWI‘\ output m
1925 128 735476 | 5762 | 89,5 1 606,8 12,55 | 90,0 |2179
1926 134 770479 | 5750 | 88,5 L7731 13,23 | 90,4 |2 301
1927 138 830544 | 6018 | 89.1 2135,4 15,47 | 92,0 |2571
1928 138 888 642 | 6439 | 88,4 23911 17,33 | 93,2 2691 ‘
1929 157 | 1152658 | 7342 ( 90,5 2 824.8 17,99 | 93,5 | 2451 \
The steadily increasing participation of capacity and output

of electric plants of more than 1 000 kW during the recent 5 years
period (1925-—1929) is represented in Table VI. Relatively to
the aggregate figure, their installed capacity increased from 89,5%0
to 90,5% and the output from 90% to 93,5%0, the participation
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of electric plants of less than 1000 kW at the same time showing
a decrease by 9,50 in respect of installed capacity, and by 35%
in respect of output. The average capacity per electric plant dur-
ing said period increased by 27%, and the average output by
43%, which exemplifies the improvement in the rate of concen-
tration of capacity and centralization of the operation in such
plants. The time of use also shows continued progress, having in-
creased from 2 179 hours in 1925 to 2 451 hours in 1929.

The number of regional electric plants in Poland amounted
to 28 (3,3%0 of the total) of an aggregate installed capacity of
314720 kW (24,7%%0 of the total) and an aggregate annual output
of 984,8 million kWh (32,6°0 of the total). These latter electric
plants had an aggregate number of 62 772 consumers by meter
service and 38 831 flat-rate consumers (1929). In 14 of the regio-
nal electric plants the maximum tension in transmission lines
amounted to 15 kV, in 9 plants to 35 kV and in 3 — to 60 kV.
Poland so far has no long distance transmission lines of a national
character. On the other hand, both transmission lines and regional
systems of higher temsion within the precincts of individual
Voivodeships have recently shown steady development. The highest
tension used in the latter is 60 kV, the length of lines of such
tension at the end of 1927 amounting to approx. 300 km, and the
length of the system of lines of from 30 to 40 kV tension — to
approx. 600 km.

TABLE VII.

Participation of regional electric plants in the
electrification of Poland (1925 — 1929).

Installed capacity of Gt nt

. o o
) electric plants =
L g
© g5 -
Year. | . 8 i o/ o e
o E f. P 4 per 1 & )
s kW alevtletll of ks kWh electric plant of #a: E
S.8 plant gregate KWh gregate =}
a8 kW capacity capacity osi |
|
1
[
1925 22 170 539 7749 | 20,7 | 473 328 21 514 26,3 12 775

1926 26 204 051 7848 | 23,4 | 608065 23 387 31,0 | 2980
1927 26 223 851 8610 | 24,0 | 749 201 28 815 32,0 | 3 347
1928 20 236 920 8775| 23,6 | 795956 29 480 30,7 | 3 360
1929 28 314720 (11240 24,7 | 984 848 35175 32,6 | 3129 il
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The changing over from local to regional method of electric
service is most significant according to the figures in table VII
which covers the period of from 1925 to 1929. The rate of partici-
pation of regional electric plants relatively to the total figure,
in respect of installed capacity, increased from 20,7°% to 24,7%,
thus increasing the participation by 19,3%, the rate of output
increasing from 26,3%0 to 32,6%0, thus increasing the participation
by 24%b.

The decrease in the rate of participation of local electric
plants, which in this instance serves as evidence of the progress
of evolution in electrification on the path from the lower class
of local plants to the higher one of regional plants, during said
5 years period amounted to 8,5°/. The average capacity per plant
during said period increased by 45% and the average output
by 64°%o.

Out of the total number of 632 towns with a pepulation of
approx. 7.8 millions, 302 towns with a population of approx.
5,8 millions possesed electric plants, a further 57 towns with
a population of approx. 0,7 millions being served by electricity
from regional plants, so that in all electrical service is being
rendered to 359 towns (56,8% of the total number) with
a population of 6,5 millions (83,3% of the total population in all
towns).

Out of a total of 12578 rural communities with a population
of approx. 22,6 millions, only 351 are served by electric energy,
whereof 78 communities have their own plants, the balance being
served from regional electric plants.

Electric tramways were in existence in 11 towns. The length
of municipal tramway lines amounted to 239,5 kilometres, the
length of track to 461 kilometres. In respect of towns having
tramway service, there were 21,77 kilometres per town. The num-
ber of inter-urban electiric traction enterprises amounted to 4.

The main features of the energy generated, such as tension,
frequency and system, with a very few exceptions, comply with
the requirements now effective and may be considered as entirely
normalized.

Frequency and tensions are standardized by virtue of Govern-
ment regulations. In granting electrical concessions and licences
for the erection of new electric enterprises or for the extension
of existing ones, the competent authorities assure themselves of
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their rationality and supervise that they comply with the general
electrification plan, both from an engineering and ¢conomic point
of view.
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Boiler room of the electric plant of the Regional Station in the Dombrowa Coal District.

The participation of D. C. electric plants, relatively to the
total number of plants in existence, amounts to 55°%, and to the
total installed capacity — to 8%; if these figures are applied to
exclusively public utility plants, eliminating electric tramway
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plants, the participation of such plants, relatively to the total
number of electric plants in existence, will amount to 47, and
to the total installed capacity — to 5%. It thus follows that the
existence of D. C. electric plants is rendered necessary either by
the special requirements of production of such industrial enter-
prises to which they belong, or by the fact that such plants serve
for the supply of energy for local tramway traction, whereas in
the case of those exceptional instances in which they feed public
utility distributing lines, they may be considered as a temporary
remedy.

The relative figures of installed capacity, according to the
nature of motive power are as follows: steam engine drive re-
presents an aggregate of 95, whereof turbines 85%0, reciprocat-
ing steam engines 10%. The percentage figure for internal com-
bustion engines is approx. 3,7° and for water turbines approx.
1,3%.

All of the 65 electric plants of more than 5000 kW installed
capacity each, including 26 plants of more than 10 000 kW each,
generate energy exclusively by means of steam turbines. The pro-
portion of steam turbines in the total output amounts to 87%.
In all there are 362 turbines in operation in Polish electric plants,
of an aggregate installed capacity of approx. 1057600 kW. The
average capacity per turbine thus amounts to 2 920 kW, and, if we
neglect turbines of less than 1000 kW capacity, the number of
which represents 22 of the total and the capacity but 5,2%,
the average capacity per turbine would amount to approx. 3 560
kW. The capacity of the largest turbine in operation in 1929
amounted to 28000 kW (at the ,Elektro® Plant in Laziska
Goérne).

All forecasts pertaining to the future conditions of generating
electric energy, based on a detailed survey of the features of Po-
lish power policy, tend to show that the electrification of Poland
will, at least for the nearest future, develop mainly under the
auspices of coal, steam and, consequently, of the turbine.

Those of the power plants which show the largest participa-
tion in the aggregate gemeration of electric energy, have boiler
plants for a steam pressure averaging from 12 to 15 kglem?, at
a temperature of steam tanging from 250° to 350° C. In the case
of plants recently erected the steam pressure sometimes reaches
30 kg/em? at a temperature of 400° C. Fuel consumption averages
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approx. 1,3 kg of coal per kilowatt hour of energy generated. In
individual plants, according to the size of units, working conditions
and the quality of coal, the fuel consumption varies from 0,9 to
3.5 kg per 1 kWh.

The generating equipment of an overwhelming majority of
Polish electric plants does not comply with modern requirements
of rational power policy. This is due to the comparatively low
cost of coal and also to the difficulty in securing the necessary
means for the financing of investments. This explanation applies
principally to electric plants situated within the Coal Fields area
(approx. 60°%0 of the aggregate capacity of all plants) or close to it,
and which are able to avail themselves of the cheapest grades of
coal, mainly dust coal, the transport of which by railway over lon-
ger distances would prove too expensive. Thus, the modernizing
of the equipment of said electric plants with a view to reaching
a higher power efficiency is not justified from the point of view
of remunerability. The adoption of expensive equipment of high
efficiency could only be justified in the case of electric plants
in a considerably advanced state of concentration of the generating
process, and having a high utility factor, as well as in the case of
electric plants situated at a considerable distance from the Coal
Fields and forced to use better coal of high calorific value.

One of most topical problems of Polish power policy is the
question of electrification of the Coal Fields area. This is a pro-
blem of national importance and dependant on the final solution
of a scheme which has been maturing for some years, in respect
of interconnecting existing local electric plants, making full use of
the large quantities of waste coal available for the generation of
electric energy and meeting both the local and outside demand for
electric energy by transmitting it beyond the Coal Fields area, to
other districts of the Republic.

The participation of the Coal area in the national electrifi-
cation policy will be appreciated from the figures in Table VIII,
from which it follows that the electric plants in the Coal Fields
area represent 58,5%0 of aggregate capacity and 70,4%0 of aggregate
output. The rate of output per capita of population which in respect
of the whole of Poland, exclusively of the Coal Fields area,
amounts to 31,4 kWh is, due to the participation of the Coal
Fields area, increased to 99,4 kWh, that is to say 3,2 times, both
the concentration of output and the utilization factor of installed
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capacity of the electric plants in the Coal Fields area considerably
exceeding the remainder of Poland.

In the comparatively small area occupied by the Coal Fields
there are 42 electric plants in existence of more than 5000 kW
each. The aggregate capacity of all these plants amounts to 660 878
kW, whereof 200 000 kW are of but potential value, representing
available reserves. Out of said aggregate figure, approx. 80 000 kW
have full capacity of output and may be used for meeting the
basic load, the balance of approx. 120 000 kW representing old
equipment suitable for meeting peak load, or as reserves. By in-
terconnecting the electric plants, effecting the necessary exten-
sions and synchronizing the operation under a mutual electrical
scheme, it would be possible to put into action a considerable
part of that capacity which is so far standing by as reserves, to
enhance the general efficiency of work of the power plants and
to increase their output by approx. 600 millions kWh per annum.

The synchronizing of the cooperation of the electric plants
in the Coal Fields area is already considerably advanced and is
well on the path towards reaching a uniform electrical system
which, in due course of time, will embrace the entire Coal Fields
area. Already at present 20 of the larger electric plants cooperate
in individual blocks, or are able to work in parallel with other
electric plants. Certain of the cooperating electrical groups are
getting into closer touch with the main block comprising the elec-
tric plants at Chorzéw and Laziska Gérne and constituting the
embryo of the future uniform general system in the Coal Fields
area. It must be pointed out that the said block, which is the
pivot of power operations in the Coal Fields area, at the present
moment concentrates 22%0 of aggregate capacity and 32%0 of aggre-
gate output in the entire Coal Fields area. The scope of such power
cooperation will be appreciated from the fact that 38 electric
plants of an installed capacity of more than 5000 kW each, in
1929 had an aggregate output of 1855 millions kWh, out of which
they supplied 518,8 millions kWh to other electric plants, the in-
terchange of energy thus constituting 28°/0 of the output. The co-
operation between the electric plants is so far based mainly on
one-sided supply, although in certain particular instances mutual
interchange is also effected. Apart from an insignificant foreign
interchange of current between the electric plant at Chorzéw
and the electric plant at Zabrze in German Upper Silesia with
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which it is connected by a long-distance line (60 kW) (fig. 7), it can
be said that the entire output of electricity in the Coal Fields area
is used exclusively for local requirements, mainly for those of the
collieries, the chemical and other existing industries.

There, howerer, remains no doubt as to that the proper role
of the Coal Fields area in the national electrification policy de-
pends on the transmission of electric energy into the interior of
the country. This contention is primarily justified by the prevailing
coal problem, owing to the availability of exceedingly large sup-
plies of inferior cheap waste coal which, under the present eco-
nomic conditions, could not be to advantage transported over long
distances.

The quantity of dust coal alone, the sale of which meets with
serious difficulties, exceeds 20°0 of the aggregate output of coal,
and, if converted into the power equivalent, represents approx. 7
milliards kWh, reckoning at the rate of 1,2 kg of dust per 1 kWh.

The most noteworthy perhaps of the larger electrical schemes
which are now being realized in the Coal Fields area is the
extension of the capacity of the electric plant ,,Elektro* at Lazi-
ska Gorne (Upper Silesia) up to 120 000 kVA (4 boilers for dust
coal fuel, of 1100 m” heating surface each, and 2 turbine units
of 28 000 kW each) as well as the consequent erection of long-
distance lines for 60 kV tension intended for the supply of energy
to the Government Nitrate Factory. Mention must also be made
of the forming of an Association of Electric Colliery Plants (60 000
kW) in the Dombrowa Coal District and of the erection of a long-
distance line by the Jaworzno Collieries in the Cracow Coal Dis-
trict for the purpose of supplying energy to the city of Cracow
(60 kV).

The utilization of natural gas for the generation of electric
energy begins to assume more and more marked proportions. Some
years ago a thermal Regional Electric Plant was erected in the gas
fields of the Boryslaw Oil District and continues to make satis-
factorily progress, similarly as the Regional Electric Plant at Brze-
zowka (Central Galicia) driven by a gas engine and intended for
the supply of energy to the Krosno Oil District.

The output of natural gas amounts to an average of approx.
500 millions m® per annum. The economic importance of the
electrification of the oil districts, and in particular of the Bory-
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TABLE VIIL

Participation of the coal fields area in

the electrification of Poland (1929).
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i |3 [ 1
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slaw district, is conditional upon the rationalization of the local
power policy which has been in a state of utter neglect for many
years, upon the effecting of considerable economy in using crude
oil and natural gas, and upon the stimulation of the development
of the oil industry, particularly as far as drillings are concerned.

Water power, as already stated, participates but to a minute
extent in the aggregate generation of electric energy, and all hy-
dro-electric plants are concentrated chiefly in Pommerania.

Of all existing hydro power plants, 24 are allocated to elec-
tric plants, with a capacity of 17552 kW. The average capacity
per hydro-electric plant amounts to 731 kW, the capacity of the
largest of them — to 8 200 kW (Zur electric plant on the Czarna
Woda river, put into operation in 1929).

The most suitable resources of water power available for uti-
lization in Poland are mainly concentrated in two groups: in Pom-
merania and the Carpathian foreland. These two groups have
entirely different water and economic features.

Pommerania has water power easy to utilize, with conve-
niently located natural retention tanks. The comparatively small
distance separating the concentrated falls of Pommeranian rivers
from the centres of consumption of electric energy, the lack of
local administrative bodies, contribute towards exceptionally op-
portune economic conditions for the utilization of water power for
the electrification of the country. In Pommerania electrification
penetrates very deeply, right into the mainstay of the economic
existence of Poland — agriculture. In no other province in Poland
is there such considerable development of regional systems and
such considerable consumption of electric energy for agricultural
requirements, the latter amounting to 20°% of the entire local
output of electric energy.

The water power resources of the Carpathian foreland,
although more imposing than those of Pommerania, do not possess
such advantageous features as the latter.

Heavy cost of investments required in. this area constitute
a serious impediment in the realizations of schemes drawn up
long ago. Further difficulties are presented by the location of the
falls, concentrated almost on the borders of the country and at
considerable distance from the centres of consumption of electric
energy.
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The availability of an ideal thermal power fuel, namely na-
tural gas, in the central and eastern part of the Carpathian fore-
land, as well as the proximity of the Coal Fields to the western
part thereof, has given priority to the economically more advan-

TABLE IX.
Demand for electric energy (1929).
mitons [0 T,
T 'at the electric plants . . . 8 500 = 100
otal l at points of consumption . 6 757 — 79,6
L Rty s s R S R i b 5175 100 60,9
1. Mining and foundry industries: 2 835 54.8 33,3
a) coal mining and mineral . 1 650 31.9 19,4
h)Noil deiing Tnea T S S it 160 34 —
Co 0 5 100 1 e el B o 1025 19.8 121
2. Chemical industey . . . . . 1150 222 135
3. Victualling s I et 290 5.6
4. Textile = LR S 240 4,6
5. Mineral < LT Tt 160 LA
6. Paper =, Sl 130 2.5
7. Metallurgical ., AT e 85 1,6
8. Timber x R 70 1,4
9. Remaining industries . . . . 15 0,3
10. Minor industries . . . . . 200 3.9
Il. Lighting and Heating . . . . . 502 — 5,9
MU= A oriciRur el S piy s I ey 260 — 3,1
) L4 e T T SRS RN S M 660 100 7.8
1. State, vailvoads .. - i el 520 78,8
2. Suburban railroads T e e 60 9.1
D SRR )L S 80 12.1
V. Requirements of Government and
public utility enterprises . . . . 160 100 1,9
1. Railways (motive power and
lighting) and military enter-
in L e R S R e 65 40,6
2. Water supply and gas plants. . 95 59,4
e N, SR i S gl S e 1743 — 20,4
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tageous thermal methods for generating electric energy, which are
making steady progress.

The figures illustrating the present state of electrification
policy are exceedingly unassuming, not only if compared with
those in other countries, as they constitute a mere fraction of the
actual requirements of Poland in that respect.

The results of the estimates of the electrical requirements of
Poland, as they were at the end of 1929, are contained in table IX.
It is evident from the figures contained therein that the requirements
of industries, including the mining industry, amount to 5 175 mill-
ions kWh p. a. which, relatively to the total requirements (net),
represents 76,65%0. This item comprises, as will be observed, the
main base on which the development of the electric policy de-
pends. The requirements for domestic lighting and heating purpo-
ses amount to 502 millions kWh, those of agriculture — for thresh-
ing and minor agricultural purposes — to 260 millions kWh,
those of Government and public utility enterprises to 160 millions
kWh, representing a total of 13,6°. The requirements of traction
which, in addition to tramways and suburban railway traffic, also
provide for the electrification of 1 100 kilometres of State railway
line most mature for such purpose, amount to a total of 660 mill-
ions kWh, or 9,75%. Under prevalent economic conditions in Po-
land, the estimated requirements for electric emnergy, thus, amount
to a total of 6 757 millions kWh at the points of consumption,
or to approx. 8,5 milliard kWh at the terminals of the electric
plant. The installed capacity required to meet such output amounts
to approx. 3 millions kW. This works out at the rate of 280 kWh
and 98,6 W per capita, and to 21 900 kWh and 7,75 kW per km®.

The rate of electric saturation which represents the ratio
between output and demand, amounted in 1929 to 35%. It is signi-
ficant that practically no change has been perceived in the rate
of electric saturation during recent years, which goes to show that
although the electrification of Poland has recently made consider-
able progress, yet due to the general economic improvement in the
country, and in particular to industrial progress, the percentage
figures remain practically at the same level as they were some
years ago.

The output of electric energy, both actual and anticipated,
subdivided according to the electric regions as adopted for the
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TABLE X.

Output of electricity, actual and anticipated,
subdivided according to regions 1929 —1935—1950.

o i P % Annilzailv‘o:tput g o
Electrical Region .Actual —Anticipated Remarks®)
in 1929 | 1935 | 1950
millions kilowatt-hours
POLAND Ef ek ety o R 3023,0 5650 | 18 460
1. Pomieraarn o L7 o0 e v 38,4 69 323 1.2, 3.4
2 Bydeoizés s tent Sana A N 51,4 84 338 6
S POEREE . A T N e 3 60,4 140 590 ¥
[ () PET S R g e 20,1 45 190 8
5. Eode A A 2 s 222.1 500 | 2000| o
0. R adomaRD Y, o iircd s, i dar b 25,6 67 370 | 10
O T T R B P N 41,2 86 700 | 11
(LA O o F T S e R SRR L e 15,7 32 135 ] 12
9. Warsaw (Warszawa) — Siedlce 182,8 424 1767 13,16
10. Wloclawek - Ciechanéw - Brod-
Y R A e R T e 127 29 126 | 5, 14, 15
Al Bialystok s Lm0 St 23,9 36 100 | 17
12, Vilmo " (Wilme) = .. . 50i e s 9,9 53 150 | 18
13, Mowogrodelc .0 550 e 202 3 101 19
(3 W T S R il S L i 4,5 4 20| 20
18, Lick uek) .+ 4 ol s 3,1 10 42| 21
L6 YEarnopol: i s sl s e 2,2 6 251 22
17, Stamislawow. . o o o s . 11,8 25 97} . 235 24
18. Lwow S LA C RS 37,4 65 270 | 25
19 Borwslawe wo tor o i o 35,9 56 234 | 26
200 Praoworsk, v 3k 100 e Mo ek . 5.5 10 421 27
| 21. Brzezéwka R T A R 14,2 34 144 | 28
| 22. Cracov (Krakéw) — Tarnow 55,1 343 880 | 29, 31
23. Poragbka — Roznéw . . . . 17,6 26 107 | 30, 32
‘ 24" Coal vFields v o s il Vs 2129,3 3500 | 9800 | 33

*)  The figures in the Remarks column correspond to the numbering of
the regions adopted for the publications of the Polish Power Committee
(Bulletin of the Polish National Committee, volume III (1929) N. 50, page 76).
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publications of the Polish Power Committee, is represented in

table X and in fig. 8.
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ACCORDING TO ELECTRICAL REGIONS

1929 — 1935 —1950 b Mm-l
et WILNO f;

SCALE I 5,
50 100 Km\ t\_f
o T MY J NOWOGRODEK {
__\,‘/ BIALYSTOK ¢ f
“Brocoszcz  { Broonica W gﬁ" :
o3 ETY e;uaanNéw

i gv'"‘
OCLAWEK

L8

,t_"zAcLEm 3

_4_1 - J..J

. ril-ll IL'L{:(. PO! ABKA .'
+ ++9

mmo 1 iy i 52 {,,w\“

=y —
mEO i :
T ERREE REFERENCE 17 TSTANISLAWOW 3
= *~ 100.10°kwh 10.105K : R
] STATE IN 1929 . \'j‘?' |
SUPPOSED INCREASE \L 7 /
a 1929 — 1935 o { g
0 1935 — 1350 o »
Fig. 8.

The computations in the latter table have been based on the
figures of average rate of increase in output in the particular
regions during recent years. For the first period of 6 years the
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aggregate rate of increase
amounted to 11,2%%, the
actual output of 3 milliard
kWh in 1929 increasing to
an anticipated figure of
output of 5,65 milliard kWh
in 1935. At the end of the
second period of 15 years,
i. e. in 1950, the output is
expected to reach a figure
of 18,46 milliard kWh, at
an average rate of increase
of 8,2%. It must be pointed
out that the smaller rate of
increase, as compared with
the previous one, is ex-
plained by a corresponding
increase in the rate of
saturation, and by the fact
that the anticipated increase
in output in principle cor-

Boiler house of the electric plant ,Pre-
mier* in the Polish Oil Basin. The boilers

are fired with natural gas and oil.

Burners for firing the boilers of the above station with gas and oil.
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responds to electrical characteristics of other countries of an
economic structure similar to that of Poland and with analogous
conditions in respect of electrical development.

The absence of an adequately developed industry for the ma-
nufacture of electrical equipment has a detrimental effect on the
general progress of electrification.

The electro-technical industry before the war was practically
non-existant in Poland. The coutry’s requirements for the manu-
factures of this industry were met exclusively by imported
foreign electro-technical goods. Since the war, the strife towards
economic independence has created favourable conditions for the
development of the home electrotechnical industry which, within
barely 10 years of its existence, has made considerable progress.
The number of intellectual employees and labourers employed in
this industry in 1928 amounted to 12 400.

In all there were 84 larger or smaller industrial enterprises
in Poland manufacturing electro-technical goods. They comprised
the following: 14 factories for the manufacture of machinery and
apparatas, 11 — for the manufacture of insulating materials, 9 for
the manufacture of cables and wire, 4 — for electric bulbs, 4 — for
accumulators, 4 — for telegraph, telephone and signalling appa-
ratus, 12 — for voltaic cells, 10 — for lighting fittings and
electrical advertisements, 2 — for electro-technical porcelain,

TABLE XI.

Development of the Polish electro-technical market
(1925 — 1928).

i  Home manufacture Im ports Cbnsu;lptiou of Poland
|
4 9/, of the < 0/, of the 5
value in 9 value in 0 value in rate of
Teas tons millions conn!.ry‘- millions count.ry‘s millions % increase
zloties ¥) Fogunre: zloties o zloties Oy
ments ments
1925 4777 31,0 31,3 67,9 68,7 98,9 | 100,0 —
1926 5248 32,6 33,7 64,0 66,3 96,6 | 100,0 |—2,3
1927 8152 53,6 39,2 98,6 64,8 152,2 | 100,0 57,5
| 1928 14 900 89,4 43,3 117,3 56,7 206,7 | 100,0 35,8
|

¥) 1 £ =434 zloties.
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TABLE XII

Turn-over of the electro-technical

in Poland (1928).

industry

Home output Imports
E Description of goods S : i
-: zloties lo zloties %o
Tio. &t a'k 89,4 100,00 117.3 100,00
1 Cables, wires, copper for
electro-technical purpo-
868 s e 25,0 27,917 18,8 16,03
2 Electrical machinery, mo-
tors, transformers 14,0 15,66 33,5 28,56 |
3 Telephone, telegraph and |
signalling apparatus . 13,5 15,09 7k 6,05
4 [ncandescent lamps . 8,0 8,95 6,0 5,11
5 Wireless sets and equip-
ment ‘ : 5,5 6,15 10,7 9,12
6 Accumulators and galva-
nic elements 3,8 4,25 1,9 1,62
7 Installation material 3,6 4,03 5,0 4,26
8 Turbo-generators 4 — —_ 4,7 4,01
9 Electrical apparatus and
equipment, electro-tech-
nical porcelain, insulat-
ing tubes, electro-tech-
nical goods for weak
currents, electro-medi-
cal goods, arc lamps,
electrical heating appa-
ratus, electrodes, car-
bons, electrical fittings 16,0 17,90 29.6 25,24
3 — for electro-medical equipment, 8 — for wireless equipment
and 3 — for installation material. The following are not being

manufactured as yet: turbine unmits, large motors, large transformers

and apparatus for higher tension.
The entire output of the electro-technical industry goes to

meet requirements of the home market which it was able to sa-
tisfy only in 43.3%0 (1928), the balance of 56,70 of requirements
having to be met by imported foreign goods.

The development of the Polish electro-technical market, of

the home industry and of foreign imports is shown in the table XI.
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During a period of 4 years (1925-—1929) the capacity of the
electro-technical market more than doubled, the home output si-
multaneously increasing 2,85 times, increasing its rate of partici-
pation in meeting the electro-technical demand in Poland from
31,3% to 43,3%. Imports during said period increased 1,73 times,
though reducing its rate of participation from 68,7% to 56,7%,
which corresponds to a reduction of 17,5%o.

The turn-over figures in respect of electro-technical manu-
factures of home and foreign origin are given in table XII.

The present capacity of the Polish electro-technical market
may be estimated at approx. 300 millions zloties per annum.

Due to the influence of the development in the home manu-
facture of electro-technical goods, the colonial nature of the Po-
lish electro-technical market slowly but steadily disappears. It
must, however, be stated that the absence of a properly organized
and potential electro-technical industry which would be able to
actively participate in the financing of Polish electric enterprises,
places the development of electrification of Poland in a position
considerably inferior to that of other countries.

The legal position in Poland in respect of electrification may
be considered as fully regulated. Polish electric legislature is
based on the Electricity Act of the 21st March, 1922.

In the interests of rational electrification policy, the pro-
visions of the said Act make the founding of electric public utility
enterprises conditional upon a Government concession which is
being granted by the Minister of Public Works. The term of ,,pu-
blic utility*, as construed in the Act, comprises enterprises selling
electric energy on a professional basis, or intended to serve public
traction.

The Electricity Act endows enterprises, operating by virtue
of a Government concession, with certain privileges of cardinal
importance, at the same time encumbering them with certain
responsibilities.

The more important privileges conferred upon the conces-
sionnaire are: the right of exclusiveness (monopoly) in respect
of distribution of energy throughout an area definitely fixed in
the concession deed, the right of carrying lines through private
territory against compensation, and the right of gratuitous use
for such purpose of public highways, provision being also made
for permanent or temporary expropriation, in favour of such en-
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terprises, of sites required for the erection or maintenance of
electric plants.

The obligations of the concessionnaire include the supply of
energy to the concession area on the terms provided in the con-
cession, as well as the submitting to Government control in respect
of commitments assumed by the concessionaire.

The Ministry of Public Works has published a standard elec-
trical concession form, on the basis of which concessions for elec-
tric enterprises are being granted.
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RESUME

La publication présente est I’édition nouvelle et augmentée d’une brochure
publiée (en langue francaise) en 1925 sous le méme titre. Elle renferme donc
non seulement les données statistiques des années 1925 — 1929, mais aussi
beaucoup de détails nouveaux sur Pexploitation des sources d’énergie en
Pologne. ’

La houille.

Le bassin houiller polonais peut étre partagé en quatre parties: La Haute
Silésie avec une superficie de 2180 km? le bassin de Teschen avee 200 km®,
le bassin de Cracovie avec 1300 km®, et celui de Dombrowa avec 200 km®, la
superfice totale étant done de 3880 km®. La limite d’ouest du bassin corres-
pond a la frontiére de I'Etat, celle du sud est marquée par les chaines des
Carpathes; un déplacement de la limite d’exploitation actuelle serait done
possible seulement vers lest.

L’épaisseur des gisements de carbone utile diminue de 4500 m & la limite
d’ouest, jusqu'a 2700 m a lest. On distingue ordinairement les couches de
houille du ,Reden® et celles qui se trouvent au dessus et au dessous du ,.Re-
den®. Dans la partie orientale du bassin, le ,,Reden* est représenté par une
couche unique de 'épaisseur de 12 i 18 m. Du reste I’épaisseur des couches
utiles excéde ordinairement 2 m. Le rapport entre ’épaisseur des couches de
carbone utile et l'épaisseur totale de la formation houillére est le meilleur
a 'ouest, ou il atteint 7,3%.

La plupart des sortes du charbon polonais appartiennent a celles du gaz
et du charbon flamboyant, 6—7° de la production totale possédant les qua-
lités nécessaires a la fabrication du coke. On ne trouve pas en Pologne de
charbon de sorte maigre, comme p. ex. 'anthracite. Les valeurs calorifiques
des charbons polonais sont trés différentes; on trouve les chiffres plus bas
dans le bassin de Cracovie (jusqu’a 5000 cal.), les chiffres plus hauts — dans
la Haute Silésie (jusqu’a 7700 cal.).

Les produits secondaires, qu'on recoit dans les cokeries en dehors du
coke et du gaz, trouvent application dans la fabrication de divers produits
chimiques. Le charbon polonais posséde les qualités supérieures nécessaires
aux combustibles, employés soit dans les usines, soit pour le chauffage do-
mestique. Il posséde trés peu de cendres et de soufre; les cendres contiennent
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un nombre trés petit de silicates, pouvant fermer les interstices du gril. De
plus il n’est pas susceptible aux influences atmosphériques. Grace a sa dureté,
il se laisse facilement partager en diverses sortes.

Ces qualités permettent une exploitation plus favorable que dans le reste
de I’Europe. La quantité de charbon exploitée par ouvrier et par jour s’élevait
en 1928 a 1267 kg, tandis que le chiffre plus haut pour les autres mines de
I’Europe n’était que de 1191 kg.

En Pologne il y a 103 mines de houille, appartenant a 92 entreprises.
La production annuelle des différentes entreprises varie beaucoup: elle équivaut
a 2000000 de tonnes en Haute Silésie et a 1000000 de tonnes dans les autres
bassins. Le capital investi dans les mines polonaises est évalué a 667 000 000
zlotys. La production de charbon en Pologne représente le 7% de la pro-
duction européenne et le 3,26°/0 de la production mondiale. Dans cette pro-
duction la participation de la Haute Silésie est de 74,5%, celle du bassin de
Dombrowa de 19,4 et celle du bassin de Cracovie de 6,1%0. A partir de 1925,
la production s’élevait chaque année de 12,8, le 65° étant consommé
dans le pays et le 35% éxporté a D'étranger. La consommation nationale
donc n’excéde pas 0,9 t par habitant et an (en 1924 seulement 0,59 t). Les
consommateurs principaux sont: I'industrie avee 53,2°, I’emploi domestique
avec 23,6"0 et les chemins de fer avec 18,6%. La plus grande partie de Dex-
portation est dirigée vers les Etats du nord, ot le charbon polonais représente
le 30°% de la consommation totale. Au nombre des autres consommateurs
principaux se trouvent I’Autriche, la Tchécoslovaquie et 'Hongrie.

Griace aux perfectionnements modernes de la technique, les frais d’ex-
ploitation du charbon ont pu étre réduits considérablement, néanmoins I'indus-
trie houillére utilise a peine le 70°%0 de sa capacité de production.

L’extraction du charbon est totalement mécanisée. Les couches de grande
épaisseur sont exploitées complétement et les vides rembloyés avec du sable.
Le transport est effectué a I'aide de couloirs oscillants, de funiculaires et de
locomotives a moteur électrique ou a combustion interne. L’infiltration
d’eau est, le plus souvant, de 5—10 m® par minute. L’eau est extraite ordi-
nairement au moyen de pompes électriques.

L’industrie des produits dérivés du charbon posséde 5 briquetteries, 9
cokeries, 3 distilleries de poix et fabriques de benzol et un nombre de fa-
briques chimiques spéciales, consommant les demi-produits de la distillation.

Les données statistiques des ressources de houille en Pologne, de leur
production, consommation, exportation et de l'industrie du charbon sont
renfermées dans les tables I — XIII

Le lignite.

Les couches de lignite en Pologne appartiennent a la formation mé-
sosoique et néosoique. Les premiéres se trouvent dans la région de Zawiercie
et dans le talus nord-est des montagnes de la ,,Sainte Croix* (Goéry Swieto-
krzyskie). Leur valeur calorifique est évaluée a 5400 — 6900 calories.

Les gisements de lignite néosoique sont beaucoup plus riches. Ils s’éten-
dent dans toute la voivodie de Poznan, dans la plus grande partie de la
voivodie de Poméranie et dans les parties non encore exploitées des voi-

148



Résumé

vodies de Lodz et de Varsovie. L’épaisseur de leurs couches atteint 3 m et la
valeur calorifique 5000 cal.

A la méme formation géologique appartiennent les iles de lignite dans
la basse partie nord-est des Carpathes. L’épaisseur de ces gisements n’a qu'un
meétre, et leur valeur calorifique est de 4 250 cal.

Une valeur calorifique encore plus faible, savoir 3000—4000 cal., pré-
sentent les couches de lignite de la Podolie (par ex. Zélkiew).

Les réserves de lignite sont évaluées seulement dans les voivodies du
nord-ouest de la Pologne. D’aprés les recherches des géologues allemands, on
peut évaluer les réserves réelles du lignite a 29,7 millions de tonnes et les
réserves probables a 1 milliard de tonnes.

Les conditions techniques de D’exploitation du lignite en Pologne sont
en général difficiles.

Une des conséquences du manque de houille pendant la guerre et pendant
les premiéres années aprés la guerre était I'accroissement de la production du
lignite en Pologne. Aux derniers temps, 'exploitation a lieu seulement dans
3 mines dans la région de Zawiercie.

Les données statistiques de la production du lignite sont renfermées dans

la table XIV.

Le pétrole.

On trouve le pétrole brut en Pologne dans la formation de Flysch des
Carpathes. Les terrains pétroliers s’étendent de Limanowa a 'ouest, jusqu’a la
frontiére de la Roumanie a I'est. Les puits de pétrole a Iouest sont situés dans
la partie interne des Carpathes; leur profondeur surpasse rarement 1000 m,
leur production moyenne n’est pas grande (environ 115 tonnes par an), mais
elle est durable. Les puits a I’est se trouvent dans la partie bordiére des Car-
pathes et possédent une profondeur plus grande (en moyen 1400—1800 m),
la production étant plus grande, mais moins durable (ca. 1200 tonnes par an).

Le bassin de Boryslaw, qui donne encore ca. 70" de la production
totale, s’épuise peu a peu; on cherche donc de nouvelles couches de pétrole
dans des terrains nouveaux et, entre autres, dans les avant-pays des Carpathes,
on a Daszawa et a Kalusz on a découvert de grands gisements de gaz
naturel.

Plus que la moitié des puits sont forés par la méthode Canadienne;
jusqu'a 1923 cette méthode était dominante en Pologne; quelques puits sont
forés par la méthode Pensylvanienne (i 'aide de la corde) et le reste par la
méthode combinée Canadienne et Pensylvanienne, étant la plus pratique. On
a essayé aussi quelques autres systémes de forage, comme le systeme ,,Rotary®,
le systeme de l'ingénieur Wolski et autres.

La machine a vapeur, le moteur Diesel, le moteur a gaz et derniérement
I’électromoteur représentent la force motrice dans les mines de pétrole.

Le nombre des puits éruptifs est trés petit en Pologne; on est forcé
d’extraire le pétrole brut par les pompes ordinaires (1870 puits), tandis que
pour les grandes profondeurs on use les pompes a pression (ca. 400 puits).

Comme la table a la page 50 nous montre, la production du pétrole
brut baisse dans les derniéres années spécialement dans les mines de Boryslaw,
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mais elle monte dans le district de Jaslo (Galicie de l'ouest) et dans le
district de Stanislaw 6w (Galicie de Dest).

Le nombre des puits en forage, des puits productifs, etec est représente
par la table a la page 51.

Le nombre des puits qui sont déja forés dans les nouveaux terrains
monte a 20.

En moyenne on fore par an environ 100 000 métres, quoique le nombre
des puits en forage s’amoindrit, grice a un éminent progrés dans la rapidité
des forages.

Les raffineries de pétrole, occupant 4500 ouvriers, montent actuellement
au nombre de 29. La performation du pétrole brut et les quantités des produits
du pétrole sont représentées par la table a la page 52. Cette table nous montre
P’augmentation de la fabrication de I'essence, correspondant a la consommation
croissante de ce produit.

La consommation des produits pétroliers en Pologne et leur exportation
sont représentées par les tables a la page 53.

L’exportation représente le 350 de la production totale.

Le gaz fossile.

L’industrie du pétrole est strictement rattachée en Pologne a l'industrie
du gaz fossile. Celui-ci précéde normalement I'apparition du naphte, indiquant
généralement le voisinage de gisements pétroliféres. Dans certaines localités
il apparait cependant aussi d’une facon indépendante, comme par ex. dans les
régions de Daszawa, Kalusz et Krosno.

La production totale de gaz était en 1929 de 375 millions de m® dont
plus du 50% provenait du bassin de Boryslaw (503 m®/min par rapport aux
979 m®/min de production totale). Les puits les plus abondants se trouvent
dans les environs de Stryj et de Daszawa ou pendant les 10 derniéres années ont
été percés 8 puits d’une profondeur d’a peu prés 700 m, donnant ensemble
225 m*/min de gaz. Les autres mines dans la région de Drohobycz, comme
Schodnica, Rypne, Wankowa donnent ensemble 28 m®/min, le nombre de puits
étant de 542.

A Touest le bassin de Krosno-Jaslo comprend 19 puits, donnant 127 m/’min.
La production d’un seul puit d’une profondeur de 1200 m atteint les 25 m/*min
et méme plus.

A TDest les mines les plus productives se trouvent dans les environs de
Nadwérna, Bitkow et Pasieczna. Le 4 puits a Bitkéw donnent 96 m®/min (en
1924 ca 200 m*/min). Un seul puit a Pasieczna a donné aprés Iéruption en
1927 ca 200 m’/min.

La valeur calorifique moyenne du gaz fossile est d’environ 9000 cal.

Les conduits de gaz les plus longs sont ceux de Daszawa — Lwow
(ca 90 km), de Krosno—Jaslo (ca 66 km) et du bassin de Drohobycz (ca 90 km).

Le gaz est employé pour le chauffage et pour I’éclairage; au lieu d’exploi-
tation on I'emploit aussi pour la production de gazoline.
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Le nombre de fabriques, transformant le gaz en gazoline liquide, s'éleve
a 21, dont 15 sont situées dans la région de Boryslaw.

La production totale de gazoline en Pologne s’élevait en 1929 a 35 000
tonnes. f

Les données statistiques de la production du gaz fossile sont contenues
dans la table a la page 55.

La tourbe.

La superficie probable des tourbiéres en Pologne est de 3 000000 ha et
constitue plus que 8" de la surface totale du pays. Le contingent des tour-
biéres dans les différentes voivodies varie de 5% a 38°0 (Polésie).

De la superficie totale des tourbiéres, 5% seulement appartient a la
tourbe de sphaignes qui se trouve dans les voivodies du nord, du nord-est
et dans les montagnes du sud.

Les plus grandes tourbiéres (de 10 a 1000 km® de surface), en nombre
de 70, comprennent une superficie de 1200000 ha. Les tourbiéres de grandeur
moyenne (de 2 a 10 km® de surface) s’étendent sur une superficie totale de
1000 000 ha. Le reste appartient aux petites tourbiéres, répandues dans tout
le pays.

L’épaisseur de la couche de tourbe est relativement faible, 'épaisseur
moyenne pouvant étre fixée a 2—2,5 m environ; dans des cas peu nombreux
seulement elle atteint 15 m.

Les réserves de tourbe en Pologne sont évaluées a 45 milliards de m®,
pouvant donner a peu prés 6 milliards de m® de tourbe de chauffage.

La valeur calorifique des tourbes polonaises varie de 3250 a 3900 cal.
La quantité moyenne des cendres dans les tourbes polonaises peut étre évaluée
a 10—15%. L’analyse chimique de la tourbe dans les voivodies de I’est in-
dique une petite quantité de CaO (0,57—2,3%0) et une quantité plus consi-
dérable de N (3—4%).

L’exploitation de la tourbe a lien en plusieurs endroits, mais presque
uniquement pour des usages domestiques et beaucoup plus rarement pour le
chauffage des fabriques et pour les usines électriques.

Le:bois:

La superficie totale des foréts atteint actuellement environ 9 000 000 ha,
ce qui constitue le 23" de la superficie totale du pays et 0,3 ha par habitant.
Il y a en Pologne 17 régions avec de grandes foréts d’une superficie de plu-
sieres dizaines de milliers de ha. La forét la plus grande est celle de ,Bialo-
wieza®, d’une superficie de 142 926 ha.

Parmi les foréts de pin, représentant le 75%0 de la superficie totale des
foréts de la Pologne, la plus grande partie est constituée par le sapin (60°0);
parmi celles de bois feuillu (25%) — par le hétre (10%0).

L’accroissement annuel des bois en Pologne peut étre évalué a 2,85 m*/ha
dans les foréts de I'fitat, et a 1,82 m’/ha dans les foréts de propriété privée,
ce qui fait & peu prés 20 millions de m® par an.
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L’exportation s'élevait en 1927 a 10,6 millions de m®, dont le 60% était
exporté a I'état brut.

Le 480 de la production normale est constitué par le bois de chauffage;
si nous ajoutons encore 1,4 millions m® de siure, il en résulte que la pro-
duction totale de cette source d’énergie est de 6,6 millions de tonnes par an,
ce qui correspond a 3 millions de tonnes de houille.

Il 'y a en Pologne 1687 scieries, 3 fabriques de cellulose, 26 fabriques de
pate de bois, 10 fabriques d’allumettes, 117 menuiseries et 24 parqueteries.

La superficie pourcentuelle des foréts dans les différentes voivodies
est donnée par la table a la page 72.

Les forces hydrauliques.

Le recensement des forces hydrauliques de la Pologne n’est pas encore
achevé. Néanmoins DPappréciation approximative des ressources de I’énergie
hydraulique du pays peut étre effectuée en se servant des résultats des études
opérées avant la guerre par les institutions hydrographiques de I'’Autriche et
de I’Allemagne, ainsi qu'ultérieurement par la Bureau Hydrographique Central
de Pologne.

On notera notamment que la concentration la plus importante de la
houille blanche se trouve dans les bassins de la zone carpathienne, parti-
culiécrement dans ceux des affluents méridionaux de la Vistule, du Dniestr
et du Prut. Une certaine valeur pour I'exploitation de la force motrice pré-
sentent également les cours d’eau du plateau lacustre de la Poméranie et ceux
du bassin de la Wilja (affluent du Niemen).

Le reste du territoire du pays, tout particuliérement la région des grandes
plaines, ne posséde qu'une quantité minime d’énergie hydraulique.

La puissance totale des forces hydrauliques du pays, correspondant au
débit annuel moyen, s'éléve a 3,7 millions CV (ce qui fait environ 10 CV par
1 km® ou 13 CV par habitant), la production annuelle respective est de 16,2
milliards kWh.

Au point de vue de leur valeur comme forces hydrauliques, les cours
d’eau de la Pologne peuvent étre divisés en quatre catégories, dont ce n’est que
la premiére qui présente une valeur économique plus considérable.

Dans cette catégorie on classera les 46 cours d’eau, dont les ressources
d’énergie égalent au moins 200 CV par km et dont la pente dépasse le 0,5%00.
Ces cours d’eau présentent une puissance de 1,32 millions CV (correspondant
au débit moyen); leur énergie hydraulique peut étre évaluée a 5,76 milliards
kWh a I’état naturel et a 6,6 milliards kWh, si leur débit était regularisé a I'aide
de réservoirs.

La part de l'énergie hydraulique dans I'ensemble des sources d’énergie
du pays peut étre évaluée a 12%.

Vu la grande variabilité des débits des cours d’eau carpathiens, ce ne
furent que les cours d'eau, dont les conditions locales favorisent la construc-
tion de réservoirs-accumulateurs, qui ont été envisagés comme utilisables, les
usines respectives s’'adaptant facilement a la production de I’énergie en quan-
tité suffisante pour couvrir les pics de la charge.
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Ce fut dans les régions du nord et du nord-ouest de la Pologne, abon-
dantes en laecs, ou les cours d’eau accusent un régime favorable, que les res-
sources d’énergie hydraulique étaient devenues I'objet d'une exploitation réelle.

En effet les plus grandes usines hydroélectriques en Pologne sont celles
de Grodek et de Zur, récemment construites en Poméranie sur la Czarna Wo-
da, affluent de la Vistule. Leur puissance disponible est d’environ 18 000 CV,
leur production moyenne de 26 millions kWh.

En outre, il y a en construction 8 usines, représentant en total une puis-
sance de 24 600 CV ét une production moyenne annuelle de 66,2 millions kWh.
La plus grande en est 'usine de Porabka, avec un grand barrage sur la Sola,
Iaffluent carpathien de la Vistule. Sa production moyenne annuelle s’éléve
a 27,3 millions kWh.

On notera aussi environ 9 000 usines hydranliques secondaires — pour
la plupart des moulins — dont la puissance totale ne dépasse pas 100 000 CV.
Parmi celles-ci il n’y a que 47 installations, dont la puissance dépasse 100 CV
(leur puissance totale s’élévant a 12 000 CV et la production annuelle a environ
44 millions kWh).

Pour la statistique des forces hydrauliques brutes, des usines existantes,

de celles en construction et de celles projétées on pourra consulter les ta-

bles 1 —III.

L’énergie des vents.

Les vents les plus forts sont recontrés en Pologne les plus souvant dans
la Poméranie prés des cotes de la mer et le long des grandes vallées. Dans les
voivodies du nord-est et du sud, la statistique metéorologique indique un
grand nombre de jours tout a fait calmes ou avec des vents faibles. La figure
jointe montre les courbes, représentant la quantité pourcentuelle des jours avec
les vents utilisables, savoir des vents d’une vitesse de 3.5 a 15 m/sec.

Le nombre des moulins a vent est le plus grand dans les voivodies de
Lodz, Poznan et Varsovie. La plus grande fréquence des vents utilisables a été
constatée dans la Poméranie, la voivodie de Tarnopol et la Volhynie.

Les données statistiques sont renfermées dans la table a la page 94.

Moyens de transport.

Les moyens de transport en Pologne représentent la succession de trois
Etats d’une organisation économique différente. C’est pourquoi ils ne peuvent
pas suffire aux besoins d’un organisme nouveau. La nécessité de la réparation
des dommages causés par la guerre, n’a pas permis la construction de nouveaux
moyens de transport, pour compléter les lignes existantes et avant tout les
lignes des chemins de fer. Du reste, les autres moyens de transport sont en
Pologne insignifiants. Les transports par chemin de fer représentaient en
1926 le 95,60 du trafic en général.

En 1929 les chemins de fer avaient transporté, sur un total de 17 257 km
de lignes, 83 883 626 tonnes de marchandises et effectué un trafic correspon-
dant a 22992 606 636 tonnes-kilométres.
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D’apres les statistiques du 1929 le trafic des sources d’énergie représente .
le 54,6°0 du trafic total et le 48,3"/0 de la quantité totale des marchandises.

De la longueur totale des routes (240000 km), les chaussées font seu-
lement ca. 18°0. Elles ne jouent aucun réle dans le trafic des combustibles.
L’accroissement de ’automobilisme a une grande importance seulement pour
le transport des voyageurs. En 1929 — 56,9 millions de voyageurs ont été trans-
portés par les autobus, ce qui fait 2163,4 millions de voyageurs-km sur
une étendue totale de 25171 km. Les mémes chiffres pour les chemins de fer
sont en 1928 de 174.8 millions de voyageurs et de 7076,6 millions de voya-
geurs-km.

Il y a en Pologne 1515 km de voies d’eaunavigables et 7053 km
de voies deau flottables. On transporta en 1926 — 1,08 millions de
tonnes en vaisseau, faisant 152 millions de tonnes-km, et 0,96 millions de
tonnes par flottage, faisant 139,7 millions de tonnes-km.

Un trafic supérieur a 100000 tonnes a lien dans les ports de Dantzig,
Varsovie, Cracovie et Poznan.

Le tonnage des vaisseaux est de ca. 116 275 tonnes et la puissance des
remorqueurs de ca. 15609 CV.

Le trafic des ports de mer: Dantzig et Gdynia était en 1929 de 11,4
millions de tonnes (Dantzig 75%0, Gdynia 25%). La participation des combus-
tibles dans ce trafic peut étre évaluée a 76%0.

Pour le transport des sources d’énergie, ou de I'énergie méme, sont des-
tinés encore en Pologne: 311 km de conduits pour le pétrole brut, avec un
trafic de 527 000 tonnes en 1926, 270 km de conduits pour le gaz fossil, avec

an trafic de 139 millions m® et 900 km de lignes électriques a haute tension.

Etat actuel et développement de I'industrie du gaz.

Il y actuellement en Pologne 122 usines a gaz, fournissant le gaz
a 130 localités.

8 localités profitent du gaz naturel directement. La répartition des usines
a gaz n'est pas réguliére, on peut cependant noter que leur nombre augmente
décidément en s’avancant vers ouest.

En 1928 la production de gaz s’élevait a 180 millions m®; la consom-
mation de charbon était de 550 000 tonues, la production de coke de 320 000
tonnes. Il y a en Pologne 4 fabriques chimiques complétement arrangées, trans-
formant la poix qui est de reste.

La consommation de gaz dans les différentes localités varie de 25
4 110 m® par habitant, son prix oscillant entre 0,22 et 0,70 zlotys par m®.

Le réseau des tubes a gaz a une longueur totale de 2670 km, le nombre
de lanternes sur les rues dépasse le chiffre de 40 000.

Aprés la guerre une usine a gaz et deux cokeries ont été construites.

Le projet de construire des condunits de gaz interurbains se base sur
I'idée d’utiliser une partie (environ 60000 m®) du gaz des cokeries de la
Silésie du nord, dont la production totale est de 270000 m®. Ce projet se
propose de couvrir par son réseau, outre la Silésie, aussi le bassin de Dom-
browa et la Galicie occidentale jusqu’a Cracovie.
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Résumé

Etat actuel de la production et de la distribution
de Vénergie électrique en Pologne.

A la fin du 1929 il y avait en Pologne 864 usines électriques produisant
3023 millions kWh et ayant une puissance installée de 1273525 kW (savoir
par habitant 99,4 kWh et 41,9 W, resp. 7783 kWh/km?® et 3,27 kW/km®). En
dehors de ce nombre il y avait 818 usines électriques privées d’une puissance
inférieure a 100 kW.

Le nombre d’usines électriques d’utilité publique s'élevait a 585, dont la
production était de 1785 millions de kWh et la puissance de 0,71 millions
de kW (58,7 kWh et 23,5 W par habitant). Dés 1925 la production s’est élevée
de 67,9%, tandis que la puissance de 54,5%. La part des grandes usines élec-
triques (d’'une puissance supérieure a 5000 kW, dont le nombre s’éleve a 65)
a la production totale devient chaque année plus grande et représentait a la
fin de 1929 le 75,4%o. En méme temps s’éléeve aussi le pourcent des usines
électriques d’utilité publique.

La quantité d’énergie produite augmente graduellement en s’avancant vers
le sud-ouest. Ainsi dans les voivodies orientales la consommation par habitant
d’énergie est de 1,7—5 kWh par an, dans le voivodies centrales a 'est de la
Vistule de 5—40 kWh, tandis que dans les voivodies de l'ouest elle atteint
40—150 kWh, dans la Silésie méme 1385 kWh.

Le degré moyen d’utilisation des usines génératrices représente le 270
(2374 heures pendant I’année), la puissance moyenne étant de 1474 kW; en
éliminant, cependant, les 65 grandes stations génératrices, ce chiffre se réduit
a 404 kW seulement.

Dans les usines électriques d’une puissance supérienre a 1000 kW, cette
derniére augmenta pendant les 5 derniéres années du 27°% et la production
du 439, le temps d’exploitation atteignant 2451 heures.

Parmi les usines de cette catégorie, 28 usines régionales possédaient une
puissance de 314720 kW et une production de 9848 millions de kWh (le
32,6 de la production totale). Environ 300 km du réseau avaient une tension
de 60 kV et 600 km une tension de 30—40 kV.

L’augmentation de la participation des usines génératrices régionales
était du 19,3 pour la puissance et du 24% pour la production. 359 villes
(56,8°/0 du nombre total), ayant une population de 6 500 000 habitants, et 351
communes rurales (du nombre total de 12578) utilisaient I'énergie électrique.
Le réseau des tramways était de 239,5 km dans 11 villes.

La tension et la fréquence sont standardisées. Le nombre d’usines gé-
nératrices a courant continu est assez considérable, leur puissance cependant
représente le 8°/0 seulement.

La source principale de Iénergie est la vapeur (95" de la puissance);
les moteurs a combustion interne produisent environ 3,7%, tandis que les
usines hydro-électriques — environ 1,3% seulement. Le 87° de la production
est dii aux turbines a vapeur (362 turbines d’une puissance de 1000000 kW).

Les chaudiéres travaillent en général sous une pression de 12—15 kg/em®
(atteignant quelquefois 30 km/cm?®), et avec une température de 250"—350° C;
(dans des cas exceptionnaux seulement la température arrive a 400).
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La consommation moyenne de combustibles est de 1,3 kg/kWh, oscillant
entre 0,9 et 3,5 kg.

Actuellement on est en train de coordonner le travail des grandes usines
électriques situées dans le bassin houiller dans le but d’arriver a Délectrifi-
cation générale du bassin, Les usines génératrices en question représentent
le 58,5 de la puissance et le 70,4"0 de la production totale du pays.

La demande d’énergie électrique en Pologne pourrait étre évaluée a en-
viron 8,5 milliards de kWh et la puissance a2 3 millions de kW. Par consé-
quent on peut dire que le 35°0 a peine de la demande est, 2 I’heure actuelle,
couvert par I'énergie électrique. Ce chiffre n’a presque pas été sujet a des
changements pendant les 5 derniéres années, ce qui prouve que le progrés
dans D’électrification marche a peine au méme pas avec I'augmentation de la
demande d’énergie. Ainsi augmentation probable de la production est de 5,65
milliards kWh pour 1935 et de 18,5 milliards kWh pour 1950.

Dans Tindustrie électrotechnique travaillent a présent 12400 personnes
dans 84 entreprises. La production de cette industrie cependant peut corres-
pondre au 43,3°0 a peine de la demande actuelle.

La capacité du marché polonais peut étre évaluée a 300 millions de zlo-
tys par an.

La base de la législation électrique polonaise est constituée par la loi de
1922 sur I’énergie électrique, qui soumet la production, la transmission et la
distribution de I’énergie a une concession conférée par le Ministre des Travaux
Publiques.

Des données particularisées, concernant la production et la distribution
de Iénergie électrique, sont renfermées dans les tables et dans les cartes qui se
trouvent dans le texte.



ZUSAMMENFASSUNG

Das vorliegende Werk ist eine neue umgearbeitete und erweiterte Auf-
lage einer im Jahre 1925 unter dem Titel ,Les ressources d’énergie en Pologne*
erschienenen Broschiire. Es umfasst, ausser den neueren statistischen Daten
(das Jahr 1929 inbegriffen), umfangreiche Angaben iiber die Produktion und
den Verbrauch der Energiequellen in Polen.

Steinkohle.

Das vorliegende Werk ist eine neue, umgearbeitete und erweiterte Auf-
von denen 2380 km® in West-Polen, 1300 km® in Siid-Polen und 200 km® in
Mittel-Polen gelegen sind. Die westliche Grenze des Kohlenbeckens fillt
mit der Staatsgrenze zusammen, wihrend sie im Siiden von den Karpathen
gebildet wird. Eine Verschiebung der heutigen Exploatationsgrenze scheint
also nur gegen Osten moglich zu sein.

Die Michtigkeit der nutzbaren Kohlenlagerstitten betrigt an der West-
grenze 4500 m, an der Ostgrenze 2700 m. Die Lagerstitten werden gewohnlich
in obere oder Muldenschichten, mittlere Sattel- oder Redenschichten, und in
untere oder Randschichten geteilt. Im Osten bilden die Redenschichten ein ein-
ziges 12 bis 18 m dickes Kohlenlager. Ansonsten betrigt die Michtigkeit der
einzelnen Kohlenschichten gewihnlich iiber 2 m. Das Verhiltnis der Kohlen-
lager zur Michtigkeit der ganzen Kohlenformation ist im Westen am vorteil-
haftesten und betrigt dort 7,3"/. Die Michtigkeit der hingenden Schichten ist
am ‘geringsten im Norden, wo sie héchstens 150 m betriigt, wiihrend sie im
Siiden mehrere hundert Meter erreicht.

Der Qualitit nach unterscheiden wir in Polen vorwiegend Gas- und
Flammkohlen. Nur 6—7% der ganzen Produktion eignen sich fiir Koke-
reien. Die mageren Kohlengattungen finden wir in den polnischen Gruben nicht.

Der Heizwert der polnischen Kohle schwankt zwischen 5000 WE im Kra-
kauer Becken und einem Héchstwert von 7700 WE im Schlesischen Becken.

Was die Verwendung der polnischen Kohle anbelangt, so wird dieselbe
teilweise in den Kokereien zu Koks verarbeitet, wobei die erzeugten Neben-
produkte als Rohstoffe fiir chemische Fabriken dienen, vor allem wird sie
jedoch als ein vorziigliches Brennmaterial sowohl fiir Industriezwecke, als
auch fiir den Hausbedarf verwendet. Sie enthilt sehr wenig Asche und
Schwefel. Die Zusammensetzung der Asche weist nur kleine Mengen von Si-
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likaten, welche die Verstopfung der Rostspalten veranlassen konnten, auf.
Die polnische Kohle ist auch gegen atmosphiirischen Einfliisse widerstands-
fihig, und lisst sich wegen ihrer Hirte leicht zu verschiedenen Sortimenten
verarbeiten. Demzufolge ist die Menge der pro Arbeitsschichte gefirderten
Kohle in Polen viel grisser als in anderen Lindern Europas; so betrug sie im
Jahre 1928 1267 kg, wihrend die héchsten Zahlen in anderen europiischen
Gruben nur 1016—1191 kg erreichten.

Es gibt in Polen 92 Kohlengrubenunternehmungen und 103 Gruben. Die
Jahresproduktion der einzelnen Unternehmungen ist sehr verschieden und
erreicht in Oberschlesien manchmal 2000000 t., in den anderen Becken
1000000 t; es gibt jedoch Unternehmungen, welche nur einige tausend Tonnen
jihrlich produzieren. Das in den polnischen Gruben angelegte Kapital betriigt
667 000 000 zl.

Die Kohlenproduktion in Polen betrigt 7% der europiischen und 3.26%
der Weltproduktion. Der Anteil an der Gesamtproduktion ist fiir Schle-

sien — 74,5%, fiir das Dombrowa-Becken — 19.4%, fiir das Krakauer
Becken — 6,1%/0. Der Kohlenverbrauch wuchs in den letzten 5 Jahren um 10,8%/o
jihrlich. Davon wurden 65% im Lande verbraucht und 35" exportiert. — Im

Verhiltnis zur Einwohnerzahl ist der Landesverbrauch sehr gering und be-
trigt pro Kopf und Jahr nur 0,9 t (im Jahre 1925 nur 0,59 t). Zu den Haupt-
abnehmern gehoren: die Industrie mit 53,2, der Hausbedarf mit 23,6/ und
die Eisenbahnen mit 18,6°/. Der Kohlenexport richtet sich vor allem nach
den baltischen Staaten, von deren Bedarf 30 durch die polnische Kohle
gedeckt wird. Zu den Hauptabnehmern gehoren ausserdem: Oesterreich, Tsche-
choslovakei und Ungarn.

Der hohe Stand der technischen Einrichtungen in den polnischen Gruben
ermoglicht das Herabsetzen der Exploatationskosten, obwohl nur etwa 70%
der Produktionsfihigkeit dieser Einrichtungen ausgeniitzt werden.

Der Abbau der Kohle ist ginzlich mechanisiert. Sogar die dicken Flozen
werden vollstindig exploatiert und die leeren Riume mit Sand gefiillt. Der
Kohlentransport in den Gruben wird mit Hilfe von Schiittelrinnen, Seil-
bahnen oder Lokomotiven mit elektrischen oder Verbrennungsmotoren be-
werkstelligt. Die Aufziige sind grisstenteils elektrifiziert.

Der Wasseranprall in den einzelnen Gruben betrigt gewohnlich 5 —
10 m*/min und wird mittels Elektropumpen bekimpft.

Die Kohlenindustrie umfasst 5 Brikettenfabriken, 9 Kokereien, 3 Pech-
und Benzolfabriken, sowie mehrere chemische Fabriken, die diese Halbpro-
dukte weiter verarbeiten.

Die statistischen Angaben iiber die Kohlenvorrite in Polen, deren Pro-
duktion, Verbrauch, Export und Verarbeitung sind in den Tafeln I bis XIII
enthalten.

Braunkohle.

Die mesozoischen Braunkohlenfelder befinden sich in der Gegend von
Zawiercie und an den nord-éstlichen Abhingen der sogenannten Gebirgskette
des HI. Kreuzes (Géry Swietokrzyskie). Diese Kohlenschichten zeichnen sich
durch ihren sehr hohen, zeitweise 6900 WE erreichenden Heizwert aus.
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Viel geriumiger sind die Braunkohlenlager, welche der tertiiren Forma-
‘tion und zwar dem Miocin angehioren. Sie iiberlagern fast die ganze Woje-
wodschaft Posen, den iiberwiegenden Teil von Pommern, und die nidher noch
nicht erforschten Gebiete der Wojewodschaften Lodz und Warschau. Der Heiz-
wert der tertiiren Kohlenschichten iibersteigt nicht 5000 WE, die Michtigkeit
der einzelnen Schichten erreicht 3 m.

Zu derselben geologischen Formation gehoren auch die inselartigen
Kohlenfelder in den Vorgebirgen der Ostkarpathen, deren Schichten 1 m
Dicke nicht iibersteigen, und einen mittleren Heizwert von nur 4250 WE auf-
weisen, wie auch die Braunkohle von Podolien, deren Heizwert bis auf 4000 WE
(in Zélkiew sogar bis auf 3100 WE) herabfillt.

Die nachgewiesenen Kohlenvorrite in den nord-westlichen Wojewodschaf-
ten belaufen sich nach deutschen Quellen auf 29,7 Millionen Tonnen. Die
wahrscheinlichen Vorrite werden auf etwa 1 Milliarde Tonnen geschiitzt. Diese
Zahl bezieht sich jedoch auf ein etwas umfangreicheres Terrain. Die Vor-
rite der anderen Kohlenfelder sind nicht bekannt.

Die Kohlenkrise wihrend der Kriegszeit und den ersten Nachkriegsjahren
hatte eine voriibergehende Entwickelung der Braunkohlengruben in Polen
zur Folge. Jetzt begrenzt sich die Kohlenforderung zu einem einzigen Revier
(3 Gruben) in der Gegend von Zawiercie.

Die Exploatation der Braunkohle in Polen muss in technischer Hinsicht

als schwierig bezeichnet werden.

Die statistischen Angaben iiber die Braunkohlengewinnung in Polen sind

in der Tabelle Nr. X1V enthalten.

R o'h 6l

Das Rohil findet man in Polen in der Flysch-Formation der Karpathen.
Die Rohélterrains erstrecken sich von Limanowa im Westen bis zur rumi-

nischen Grenze im Osten.

Die Gruben im Westen sind im Inneren der Karpathen gelegen, die Tiefe
der Bohrungen iibertrifft hier selten 1000 Meter; die Ergiebigkeit derselben
ist nicht gross (durchschnittlich 115 Tonnen pro Jahr), aber dauerhaft; dage-
gen zeichnen sich die Schichte der meistens am Rande der Karpathen liegen-
den ostlichen Gruben durch eine grissere, aber kiirzer dauernde Produktion
aus (ca 1200 Tonnen pro Jahr); die Tiefe dieser Schichte betrigt 1400—1800
‘Meter.

Die allmiihliche Erschopfung des reichlichsten Beckens in Boryslaw, wel-
ches jetzt noch ca 70 des ganzen in Polen gewonnenen Rohils liefert, hat die
Rohélproduzenten veranlasst, Pionierschichte auf neuen Terrains auch im Vor-
gebirge der Karpathen zu bohren, wo in Daszawa, Kalusz und anderen Ort-
schaften ergiebige Gasquellen entdeckt wurden.

Mehr als die Hilfte der Schichte wird mit der Kanadischen Bohrmethode
(Stangen-System) gebohrt, welche bis zum Jahre 1923 die einzige in Polen
angewandte Methode war; eine kleine Anzahl von Schichten bohrt man mit
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der Pensylwanischen Methode (Seil-System); als sehr praktisch hat sich in der
letzten Zeit eine kombinierte Methode dieser beiden Systeme erwiesen; hie
und da wendet man versuchsweise das ,,Rotary“-System, die Spiihlbohrung
des Dipl.-Ing. Wolski und andere Methoden an.

Als Treibmaschinen kommen in Betracht: Dampfmaschinen, Dieselmotore,
Benzin- und Gasmotore; in der letzten Zeit fithrt man auch den elektrischen
Betrieb ein.

Das Rohél wird mit Pumpen und Presskolben geschopft; die Zahl der
eruptiven Schiichte ist sehr gering. In Boryslaw werden hauptsichlich die
Presskolben verwendet (ca 400 Schiichte, davon 50 mit elektrischem Betrieb),
in anderen Gegenden die Pumpen, welche teilweise auch elektrisch betrieben
werden (300 von den 1870 gepumpten Schichten).

Wie aus der Tabelle auf Seite 50 ersichtlich ist, sinkt die Rohdlproduktion
in den letzten Jahren in den Boryslaw-Gruben; sie steigt dagegen in den Berg-
bezirken Jaslo (Westgalizien) und Stanislawéw (Ostgalizien).

Die Anzahl der Schichte im Bohren, der produktiven Schichte usw. ist
aus der Tabelle auf Seite 51 ersichtlich.

Die Anzahl der sogenannten Pionierschiichte, welche in neuen Terrains
angelegt sind, belduft sich auf etwa 20.

Durchschnittlich bohrt man jihrlich ca 100000 m, obgleich sich die
Anzahl der Schiichte im Bohren vermindert hat, was einen grossen technischen
Fortschritt in der Bohrgeschwindigkeit beweist.

Es gibt 29 Petroleum-Raffinerien welche ca 4500 Arbeiter beschiftigen.
Die Rohélverarbeitung und die Mengen der erzeugten Produkte werden von
der Tabelle auf Seite 52 dargestellt.

Wie aus dieser Tabelle ersichtlich ist, steigt die Erzeugung von Benzin,
welche sich dem immer grosser werdenden Inlandsverbrauch anpasst.

Der Inlandsverbrauch der Naphtaprodukte und die Ausfuhr werden von
den Tabellen auf Seite 53 und 54 veranschaulicht.

Die Ausfuhr betrigt jetzt ca 350 der ganzen Erzeugung.

Erdgas.

Das Vorkommen der Erdgase ist eng verbunden mit der Erdélproduktion,
obwohl auch selbststindige Erdgasgruben (Daszawa, Kalusz, Krosno) zu ver-
zeichnen sind. Ueber 50°% und zwar 503 m®*/min, auf 979 m®/min der ganzen
Produktion, wird von den 411 Rohélschichten des Boryslaw Beckens geliefert.
Die grosste und dauerhafteste Ergiebigkeit weisen die Gasschichte in Daszawa.
auf, wo im Laufe des letzten Jahrzehntes 8 Schichte in einer Tiefe von
ca 700 m gebohrt worden sind, deren Ergiebigkeit 200 m*/min erreicht. Die
anderen Gruben im Bergbezirke von Drohobycz, wie Schodnica, Rypne, Wan-
kowa liefern aus 542 Schichten nur 28 m®* min.

Im Westen liefert das Krosno-Jaslo Becken aus 19 Schichten 127 m® min.
Die Produktion der einzelnen Schiichte erreicht 25 m®/min und mehr, ihre
Tiefe 1200 m.

Im Siidosten beliduft sich die Gasproduktion in der Gegend von Nadwérna
(Bitkéw, Pasieczna) auf 96 m®/min aus 4 Schichten. Im Jahre 1924 in Bitkow
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und im Jahre 1927 in Pasieczna lieferten einzelne Schichte nach dem Aus-
bruch bis 200 m/’min. Mit Hinsicht auf den Mangel von Abnehmern fiir
das Erdgas, musste die Produktion desselben kiinstlich gehemmt werden.

Der Heizwert der polnischen Erdgase erreicht 9000 WE, ihre chemische
Zusammensetzung ist nicht identisch in den einzelnen Gruben.

Das Erdgas wird zu Heiz- und Beleuchtungszwecken verwendet. Inter-
urbane Gasleitungen befinden sich im Jaslo-Krosno Becken (66 km), im Becken
von Drohobycz (90 km), und zwischen Daszawa, Stryj und Lemberg (90 km).

In den letzten Jahren stieg die Verwendung des Erdgases zur Fabrika-
tion der flissigen Brennstoffe erheblich. Im Jahre 1929 wurden in 21 Gasolin-
fabriken 35000 t Gasolin erzeugt. Zur seiner Erzeugung wird allgemein die
Kohlenabsorptionsmethode beniitzt.

Die statistischen Angaben iiber die Gewinnung und den Verbrauch des
Erdgases sind aus der Tabelle auf Seite 55 ersichtlich.

A5 o of,

Die Torfmoore in Polen umfassen eine Fliche von etwa 3 Millionen ha,
d. i. iiber 8" der ganzen Landesfliche. Die Verteilung der Moore unter die
einzelnen Wojewodschaften ist sehr verschieden, der Anteil der Torfmoore
schwankt zwischen 5 und 38y (Polesie). Von der gesammten Fliche des Torf-
bodens wird nur etwa 5 zu den Hochmooren gezihlt. Diese letzteren befin-
den sich in den nérdlichen, nord-ostlichen und siidlichen Wojewodschaften.

Der Grésse nach zihlt man 70 Moorgebiete von 10 bis 1000 km?® Fliche,
welche zusammen 1,2 Millionen ha umfassen, und eine grossere Anzahl von
mittelgrossen Torfmooren (von 2 bis 10 km® Fliche) mit einer Gesamtfliche
von 1 Million ha. Der Rest fillt den kleinen Moorflichen zu, welche sich
fast iiberall in Polen befinden.

Die mittlere Michtigkeit der erforschten Moorschichten betrigt etwa
2—2,5 m, die grosste etwa 15 m.

Die Torfvorrite werden auf etwa 45 Milliarden m® geschitzt, von denen
etwa 6 Milliarden m® als Brennmaterial verwendet werden kénnen. Der Heiz-
wert der polnischen Torfe ist auf 3250 bis 3900 WE geschitzt worden. Der
unverbrennbare Teil des Brennmaterials (die Asche) schwankt zwischen 10
und 15%. Die chemische Analise des Torfes in den @stlichen und nérdlichen
Wojewodschaften weist einen kleinen Inhalt von Ca0 (0,57 bis 2,3%) und
eine grosse Menge von Stickstoff (3 bis 4%) auf.

Der Abbau der Torfschichten zu Heizzwecken findet in vielen Gegenden
Polens statt. Ausser zu Haushaltszwecken wird Torf hie und da auch als
Brennmaterial fiir Ziegeleien, Zuckerfabriken, Brennereien und in einem ein-
zigen Falle fiir ein Elektrizititswerk verwendet.

Brennholz.

Die Waldungen umfassen in Polen 23% der ganzen Landesfliche, d. i.
ungefihr 0,3 ha pro Einwohner. Man zihlt in Polen 17 grossere Waldkom-
plexe, die sogenannten Waldwildnisse, von denen die grosste eine Fliche von
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142 926 ha umfasst. In den Waldbestinden mit Nadelholz (75%0 der ganzen
Waldfliche) ist die Tanne am stirksten vertreten (60%), in jenen mit Laub-
holz — die Buche (10%). Der normale jihrliche Anwuchs betrigt in den staat-
lichen Waldungen 2,85 m® pro Jahr und ha, in den privaten — 1,82 m® pro
Jahr und ha. Das gibt jihrlich ca 20 Millionen m*® Nutz- und Brennholz. Die
Ausfuhr betrug im Jahre 1927 10,6 Millionen m® Holz, davon ca 60° Rund-
holz. Das Brennholz betriigt etwa 48° der normalen Produktion; hiezu kommen
noch ca 1,4 Millionen m® Sigespiine. Zusammen gewinnt man jihrlich 6,6 Mil-
lionen t von zu Brennzwerken geeigneter Holzmasse, was 3,0 Millionen t Stein-
kohle entspricht.

Die Holzindustrie in Polen umfasst: 1687 Sigewerke, 3 Cellulosefabriken,
26 Holzmiihlen, 10 Streichholzfabriken, 117 Tischlereien, und 24 Parquetten-
fabriken.

Nihere Angaben iiber die Waldbestinde in den einzelnen Wojewodschaf-
ten sind in der Tabelle auf Seite 72 enthalten.

Wasserkrifte.

Die Bearbeitung des Wasserkraftkatasters in Polen ist noch nicht beendet
worden. Trotzdem ist es moglich auf Grund der bisherigen Erhebungen, welche
vor dem Kriege durch die Fachanstalten Oesterreichs und Deutschlands auf
einigen Flussgebieten vorgenommen wurden und gegenwirtig vom polnischen
Hydrographischen Zentralbiiro systematisch durchgefiihrt werden, ein an-
genihertes Bild der Wasserkraftvorrite Polens zusammenzustellen.

Die reichlichsten Vorrite der Wasserkrifte sind natiirlich in den Ge-
birgsgegenden Siidpolens, und zwar an den siidlichen Zufliissen der Weichsel
und des Dniesters, sowie im Prutgebiete zu suchen.

Vorteilhaft konnen auch die Wasserkrifte in Pommern und im Gebiete
des Wilja-Flusses ausgebaut werden. Das grisste Gebiet Polens jedoch, und
zwar die sogenannten Grossen Niederungen, miissen als wasserkraftarm be-
zeichnet werden.

Die Rohwasserkrifte Polens werden auf 3,7 Millionen PS bei Mittelwasser
geschitzt. Dies entspricht 10 PS pro 1 km? oder 0,13 PS pro Einwohner.
Das Arbeitsvermogen der fliessenden Gewisser wird auf 16,2 Milliarden kWh
jihrlich geschitzt.

Die Fliisse Polens konnen je nach der Ausbauwiirdigkeit in 4 Kategorien
eingeteilt werden, von denen jedoch nur die erste eine grossere Bedeutung zu
Energiezwecken haben kann. Zu dieser gehoren 46 Fliisse, welche eine kilo-
metrische Kraftleistung von wenigstens 200 PS und ein Gefille von mindestens
0.5%0 aufweisen. Die Leistung dieser ausbauwiirdigen Wasserkriifte wird auf
1,32 Millionen PS bei Mittelwasser, und das Arbeitsvermigen auf 5,76 Milliar-
den kWh ohne Speicheranlagen, und auf 6,6 Milliarden kWh mit Speicher-
anlagen geschiitzt.

Der Anteil der Wasserkrifte an den Vorriten verschiedener Energie-
quellen wird auf 12°/0 geschitat.

Die sehr verinderliche Wasserfiihrung der karpathischen Gebirgsfliisse
hat zur Folge, dass vor allem die Wasserkraftanstalten mit Speicheranlagen,
welche als Spitzenkraftwerke arbeiten konnen, als ausbauwiirdig erachtet wer-
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142 926 ha umfasst. In den Waldbestinden mit Nadelholz (75 der ganzen
Waldfliche) ist die Tanne am stirksten vertreten (60°%0), in jenen mit Laub-
holz — die Buche (10%). Der normale jihrliche Anwuchs betrigt in den staat-
lichen Waldungen 2,85 m® pro Jahr und ha, in den privaten — 1,82 m® pro
Jahr und ha. Das gibt jihrlich ca 20 Millionen m® Nutz- und Brennholz. Die
Ausfuhr betrug im Jahre 1927 10,6 Millionen m® Holz, davon ca 60°0 Rund-
holz. Das Brennholz betriigt etwa 48° der normalen Produktion; hiezu kommen
noch ca 1,4 Millionen m® Siigespiine. Zusammen gewinnt man jihrlich 6,6 Mil-
lionen t von zu Brennzwerken geeigneter Holzmasse, was 3,0 Millionen t Stein-
kohle entspricht.

Die Holzindustrie in Polen umfasst: 1687 Sigewerke, 3 Cellulosefabriken,
26 Holzmiihlen, 10 Streichholzfabriken, 117 Tischlereien, und 24 Parquetten-
fabriken.

Nihere Angaben iiber die Waldbestinde in den einzelnen Wojewodschaf-
ten sind in der Tabelle auf Seite 72 enthalten.

Wasserkrifte.

Die Bearbeitung des Wasserkraftkatasters in Polen ist noch nicht beendet
worden. Trotzdem ist es moglich auf Grund der bisherigen Erhebungen, welche
vor dem Kriege durch die Fachanstalten Oesterreichs und Deutschlands auf
einigen Flussgebieten vorgenommen wurden und gegenwirtig vom polnischen
Hydrographischen Zentralbiiro systematisch durchgefiithrt werden, ein an-
genihertes Bild der Wasserkraftvorrite Polens zusammenzustellen.

Die reichlichsten Vorrite der Wasserkrifte sind natiirlich in den Ge-
birgsgegenden Siidpolens, und zwar an den siidlichen Zufliissen der Weichsel
und des Dniesters, sowie im Prutgebiete zu suchen.

Vorteilhaft konnen auch die Wasserkrifte in Pommern und im Gebiete
des Wilja-Flusses ausgebaut werden. Das grisste Gebiet Polens jedoch, und
zwar die sogenannten Grossen Niederungen, miissen als wasserkraftarm be-
zeichnet werden.

Die Rohwasserkrifte Polens werden auf 3,7 Millionen PS bei Mittelwasser
geschitzt. Dies entspricht 10 PS pro 1 km? oder 0,13 PS pro Einwohner.
Das Arbeitsvermogen der fliessenden Gewisser wird auf 16,2 Milliarden kWh
jihrlich geschitzt.

Die Fliisse Polens kionnen je nach der Ausbauwiirdigkeit in 4 Kategorien
eingeteilt werden, von denen jedoch nur die erste eine grossere Bedeutung zu
Energiezwecken haben kann. Zu dieser gehoren 46 Fliisse, welche eine kilo-
metrische Kraftleistung von wenigstens 200 PS und ein Gefiille von mindestens
0,5%00 aufweisen. Die Leistung dieser ausbauwiirdigen Wasserkriifte wird auf
1,32 Millionen PS bei Mittelwasser, und das Arbeitsvermogen auf 5,76 Milliar-
den kWh ohne Speicheranlagen, und auf 6,6 Milliarden kWh mit Speicher-
anlagen geschitzt.

Der Anteil der Wasserkrifte an den Vorriten verschiedener Energie-
quellen wird auf 12°0 geschitzt.

Die sehr verinderliche Wasserfiihrung der karpathischen Gebirgsfliisse
hat zur Folge, dass vor allem die Wasserkraftanstalten mit Speicheranlagen,
welche als Spitzenkraftwerke arbeiten konnen, als ausbauwiirdig erachtet wer-
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den diirfen. Zu diesen kionnen die Werke hinzugefiigt werden, welche zwar
nicht unmittelbar an Speicheranlagen gebunden sind, jedoch die unterhalb
der Talsperren ausgeglichenen Abfliisse beniitzen.

Die grosse Anzahl von Seen, welche als natiirliche Speicher wirken, sowie
der vorteilhafte Wasserhaushalt der Fliisse in den nérdlichen und nord-sstlichen
Gebieten Polens (welche Gebiete ausserdem weit von anderen Energiequellen
gelegen sind), hatten zur Folge, dass die dortigen Wasserkrifte nicht nur als
aushauwiirdig anerkannt, sondern auch wirklich ausgebaut werden. Zwei grosse
Wasserkraftwerke mit Speicheranlagen, welche am Schwarzwasserflusse in
Pommern und zwar in Grédek und Zur erbaut worden sind, gehoren zu den
grossten in der letzten Zeit entstandenen Wasserkraftanlagen Polens. Thre Aus-
bauleistung erreicht 18 000 PS und ihr Arbeitsvermiogen 26 Millionen kWh
jahrlich.

In Bau befinden sich 8 grissere Kraftwerke mit zusammen 24 000 PS
Ausbauleistung, und 66,2 Millionen kWh Arbeitsvermiogen. Zu den grissten ge-
hort die Anstalt mit Speicheranlage am Sola-Flusse in Porabka (27,3 Mil-
lionen kWh).

Die Projekte der Wasserkraftanlagen umfassen fast alle ausbauwiirdigen
Kraftwerke, wo der Verbrauch der erzeugten Energie gesichert ist.

Ausserdem besitzt Polen eine sehr grosse Anzahl von kleinen Wasser-
kraftanlagen, vorwiegend Miihlen, deren Leistung 100 000 PS nicht viel iiber-
steigt. Unter diesen weisen nur 47 Anstalten eine Leistung von je 100 PS auf
(zusammen 12 000 PS mit einer Jahresproduktion von 44 Millionen kWh).

Die statistischen Angaben iiber die Rohwasserkriifte, sowie iiber die be-
stehenden, sich im Bau befindlichen und projektierten Wasserkraftanlagen sind
aus den Tabellen I —III ersichtlich.

Windenergie.

Die stirkeren Winde werden in Polen am iftesten in Pommern in der
Nihe der Meereskiiste, und im Zuge der grossen Urtiler verzeichnet. In den
nord-gstlichen und siidlichen Wojewodschaften notiert die meteorologische
Statistik eine beziehungsweise grosse Anzahl von Tagen mit Windstille, oder
mit einer nur sehr schwachen Luftbewegung. In beigefiigter Landkarte sind
die Kurven der gleichen prozentuellen Anzahl von Tagen mit niitzlichen Win-
den dargestellt, d. i. mit den Winden, deren Geschwindigkeit sich in den
Grenzen von 3,5 bis 15,0 m/sek bewegt.

Die grosste Anzahl von Windmiihlen befindet sich in den Wojewodschaften
Lodz, Posen und Warschau. Die hochste Frequenz der niitzlichen Winde ist in
Pommern, der Wojewodschaft Tarnopol und in Volhynien verzeichnet worden.

Die diesbeziiglichen statistischen Angaben sind in der Tabelle auf Seite
94 enthalten.

Transportmittel.

Die Transporteinrichtungen in Polen kénnen, als eine Erbschaft von drei
verschiedenen Wirtschaftsorganismen, den Bediirfnissen des neuen Staates
nicht entsprechen. Die Notwendigkeit der Wiederherstellung der wihrend des
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Krieges beschidigten Transporteinrichtungen verhinderte deren planmissigen
Ausbau. Am meisten wurde verhiltnismissig im Bahnwesen geleistet. {jbrigens
ist der Anteil anderer Transportmittel in Polen ohne Bedeutung, denn die
Bahntransporte bilden ca 96°0 der gesamten Transportleistungen.

Im Jahre 1929 sind 83 883 626 t mit Giiterziigen auf 17 257 km Bahnlinien
befordert worden, wobei 22992 606 636 tkm geleistet wurden.

Nach der Statistik vom Jahre 1920 bildet der Transport der Energie-
quellen 54,6°/0 der Gesamtleistung in tkm, und 48,3% der beforderten
Giiter in t.

Die Strassen sind fiir den Transport der Energiequellen bedeutungslos.
Die Gesamtlinge der Strassen in Polen betrigt 240 000 km, von denen nur
18/ chaussiert sind. Wegen Mangel an anderen Transportmitteln wicht von
Jahr zu Jahr der Autoverkehr, vorwiegend aber nur als Personenverkehr. Im
Jahre 1929 wurden auf einer Gesamtstrecke von 25171 km 56,9 Millionen
Personen beférdet, mit 2163,4 Millionen Personen-Kilometern. Die diesbeziigli-
chen Zahlen fiir den Bahntransport betragen fiir das Jahr 1928 174,8 Millio-
nen Personen und 7076,6 Millionen Personen-Kilometer.

Auf den 1515 km schiffbaren und 7 053 km nur flossharen Wasserwegen
betrug im Jahre 1926 der Schiffsverkehr 1,08 Millionen Tonnen und 152 Mil-
lionen Tonnen-km und der Flossverkehr 0,96 Millionen Tonnen und 139,7
Tonnen-km.

Einen Hafenverkehr von mehr als 100 000 Tonnen weisen, ausser Danzig,
nur noch Warschau, Krakau und Poznan auf.

Der Tonnengehalt des Schiffsparks betrug im Jahre 1930 116 275 t und
die Maschinenstirke der Schlepper ca. 15 609 PS.

Der Verkehr der beiden Seehifen Danzig und Gdynia betrug im Jahre
1929 11 381 841 Tonnen (im Verhiltnisse 3 :1), wovon 76% auf die Energie-
quellen (vorwiegend Kohle) fallen.

Ausserdem dienen dem Transporte der Energiequellen die Rohél- und
Gasleitungen. Mittels der ersteren wurden im Jahre 1926, auf einer Gesamt-
strecke von 174 km mit 311 km Leitungen, 527 000 Tonnen Rohdl transportiert.

Die 270 km langen Erdgasleitungen haben im Jahre 1929 139 Millio-
nen m® Erdgas befordert.

Zum Transport der elektrischen Energie dienen 900 km Fernleitungen.

Gegenwiirtiger Stand und Entwickelung der Gasindustrie.

Polen besitzt gegenwirtig 122 Gaswerke, welche 130 Ortlichkeiten mit
Gas versorgen. Erdgas wird direkt von 8 Ortlichkeiten benutzt. Die Verteilung
der Gaswerke ist nicht regelmissig; die weitaus grossere Anzahl derselben
befindet sich im Westen des Landes.

Im Jahre 1928 wurden 180 Millionen m® Gas erzeugt, dazu 550 000 Ton-
nen Kohle verbraucht. Die Koksproduktion betrug 320 000 Tonnen. Vier voll-
stindig eingerichtete chemische Fabriken verarbeiten das bei der Gaserzeu-
gung als Restprodukt erhaltene Pech.
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Der Gasverbrauch in den mit Gas versorgten Ortlichkeiten schwankt
zwischen 25 und 110 m® pro Kopf, der Preis — zwischen 0,22 und 0,70 Zloty
pro m®

Das Rohrnetz hat eine Gesamtlinge von 2670 km; die Anzahl der
Strassenlaternen iibersteigt 40 000.

Nach dem Weltkriege wurden in Polen ein stidtisches Gaswerk und
zwei Kokswerke erbaut; gegenwiirtig ist der Bau von Gas- und Kokswerken in
25 Stadten projektiert.

Der Plan interurbaner Gasleitungen setzt den Verbrauch eines Teiles des
von den oberschlesischen Gaswerken erzeugten Gases voraus (ung. 60000 m?®
von einer Gesamtproduktion von 270 000 m?®).

Das geplante Gasnetz soll, ausser Oberschlesien, auch das ganze Dom-
browa-Becken und den westlichen Teil Kleinpolens bis Krakau bedecken.

Elektrizititswirtschaft in Polen.

Ende 1929 besass Polen 864 Elektrizititswerke, mit einer Energieabgabe
von 3023 Millionen kWh und einer Leistung von 1273525 kWh (d. i. pro
Einwohner 99,4 kWh und 41,9 W, bezw. 7783 kWh/km® und 3,27 kW/km?).
Ausserdem gab es 818 private Elektrizititswerke mit einer Leistung unter
100 kW.

Die Anzahl der zum Absatz von Energie bestimmten Elektrizititswerke
belief sich auf 585; ihre Abgabe betrug 1785 Millionen kWh und ihre Leis-
tung 0,71 Millionen kW (58,7 kWh und 23,5 W pro Einwohner).

Seit 1925 ist die Energieabgabe um 67,9%, die Leistung dagegen um
54,5%0 gestiegen.

Der Anteil der grossen Elektrizititswerke (mit einer Leistung von mehr
als 5000 kW) an der Gesamtabgabe wird von Jahr zu Jahr grosser und be-
trug Ende 1929 75,4%. Gleichzeitig wichst auch das Prozent der zu allgemei-
nem Nutzen bestimmten Elektrizititswerke.

Die Menge der erzeugten Energie steigt allmihlich gegen Siid-West. In
den Gstlichen Wojewodschaften betrigt der Energieverbrauch 1,7—5 kWh pro
Einwohner, in den im Zentrum des Landes, ostlich von der Weichsel gelegenen
Wojewodschaften 5—40 kWh, wihrend er in den westlichen Wojewodschaften
40—150 kWh, in Schlesien sogar 1385 kWh erreicht.

Der mittlere Ausnutzungsfaktor der Elektrizititswerke betrigt 270 (2 374
Stunden jdhrlich), die mittlere Leistung 1474 kW; rechnet man jedoch hievon
die Leistung der 65 grossen Kraftwerke ab, so beschriinkt sich diese Zahl auaf
404 kW.

In den Elektrizititswerken mit einer Leistung von iiber 1000 kW, stieg
dieselbe wihrend der letzten 5 Jahre um 27 und die Energieabgabe um 43%0;
die Arbeitszeit betrug durchschnittlich 2451 Stunden.

Von den Elektrizititswerken dieser Kategorie, hesassen 28 Uberlandzen-
tralen eine Leistung von 314 720 kW; ihre Abgabe betrug 984,8 Millionen kW
(32,60 der Gesamtproduktion). Ungefihr 300 km des Leitungsnetzes hatten
eine Spannung von 60 kV und 600 km eine Spannung von 30 — 40 kV.
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Der Anteil der Uberlandkraftwerke an der Gesamtproduktion stieg
wihrend der letzten 5 Jahre um 19,3°0 mit Bezug auf die Leistung und um
24%9 mit Bezug auf die Abgabe.

359 Stidte (d. i. 56,870 der Gesamtanzahl) mit 6 500 000 Einwohnern, und
351 Dorfgemeinden (von einer Gesamtanzahl von 12578) sind gegenwirtig mit
elektrischer Energie versorgt. Das Strassenbahnnetz (in 11 Stidten) hat eine Ge-
samtlinge von 239,5 km.

Die Spannung und Frequenz sind normalisiert. Die Anzahl der Gleich-
stromwerke ist ziemlich gross, ihre Leistung jedoch stellt nur 8% der Ge-
samtleistung dar.

Die wichtigste Energiequelle ist der Dampf (95% der Leistung); 3,7%
werden durch Verbrennungskraftmaschinen und nur 1,3 durch Wasserkraft
erzeugt, wihrend 87% der Abgabe von Dampfturbinen erzeugt werden (362
Turbinen mit einer Leistung von 1 Million kW).

Die Dampfkessel arbeiten gewdhnlich unter einem Druck von 12—15
kg/em® (nur selten 30 kg/cm®), bei einer Temperatur von 250—350° (ausnahms-
weise 400°).

Der Verbrauch von Brennmaterial betrigt durchschnittlich 1,3 kg/kWh
und schwankt in den Grenzen zwischen 0,9 und 3,5 kg/kWh.

Gegenwirtig sucht man die systhematische Zusammenarbeit der grossen,
sich im Kohlengebiet befindlichen Elektrizititswerke zu fordern um dadurch
die vollstindige Stromversorgung des Kohlenbeckens zu erzielen.

Die obenerwihnten Zentralen geben 58,5%0 der Gesamtleistung und er-
zeugen 70,4°/0 der Gesamtabgabe.

Die Totalabgabe elektrischer Energie deckt nur 35°% des moglichen Be-
darfes. Diese Zahl ist seit 5 Jahren unverindert geblieben, — ein Beweis
dass der Fortschritt in der Stromversorgung des Landes kaum dem Grosser-
werden des Energiebedarfes entspricht.

Die wahrscheinliche Zunahme der Energieabnahme betrigt fiir das Jahr
1935 5,65 Milliarden kWh, fiir das Jahr 1950 hingegen 18,5 Milliarden kWh.

In der elektrotechnischen Industrie sind gegenwiirtig 12 400 Personen in
84 Unternehmungen beschiftigt; trotzdem deckt sie kaum 43,3% des Bedarfes.

Das Umsatzvermogen des polnischen Elektrizititsmarktes kann auf 300
Millionen Zloty jihrlich geschitzt werden.

Die Grundlage der polnischen Elektrizititsgezetzgebung bildet das Elek-
trizititsgesetz vom Jahre 1922, welches die Erzeugung, Ubertragung und Ver-
teilung der Energie von einer vom Minister fiir 6ffentliche Arbeiten erteilten
Konzession abhiingig macht.

Ausfiihrliche Angaben iiber die Elektrizititswirtschaft enthalten die in
den Text eingereihten Tabellen.
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