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CZZCHOSLOVAKTA

CONSIDURATIONS OF THT BALANCE OF COAL RESERVES IN
THE OSTRAVA-KARVINA COAL DISTRICT

[Following is the translation of an article by “ng
Jan Polan in Uhli (Coal), Vol III, No 1, Prague,
1961, pages 6-9. |

The Ostrava-Karvina Coal District is our greatest natural
base for ensuring the development of the mining, chemical, and
power industries. 3lack coal and metallurgical coke for metall-
urgy is exported not only t¢ the friendly nations of the peaceful
camp but also to the capitalist stdatess It is, therefore, neces-
sary to pay special attention to the preblem of the condition and
movement of the known coal reserves within the mining areas of -
the district. : o

Contemporary state of coal reserves.

The common term "reserves," used in the geological sense,
is indefinite to a certain extent. Even though we are collecting
data dealing with reserves from the individual mining fields, and
then add, mltiply, and divide the data, we only slightly consider
the real significance of the resulting numbers.

The reserves are calculated on the basis of already rea-
lized nining works and also on the basis of boring work. In the
first case the determined data are quite exact; in the second case
they are usually exaggerated. Finally, we calculate the resources
on the basis of analogy from the neighboring conditions of the
area studied a part of it, or the whole mining field, The find-
ings based on the executed mining works are relatively few; there-
fore, we usually lean on the results and analyses of boring re-
search. Yven here one finds, in view of the expensive type of work,
a differentiation between the real conditions of the coal reserves
and an evaluation fortified with written, graphic, and material
documentation. Because of other pressing tasks, nobody, unfortun-
ately, concerns himself with a retrospective comparison of the re-
sults after the investigated field has been mined dry. From the
economic point of wview, such work would certainly be very inter-
esting and informative.

1iining undertakings used to be a question of the risks in-
volved. One was interested in the profit of the expended invest-
ment. This risk has been minimized through geological investiga-
tion and research, but has also been carried over to investitive
activity; on this activity depends the real amount of the deter-




mined reserves, their division into categories, and their quali-
tative evaluation. As has already been mentioned, ¢oal investi-
gation (research) must deduct conclusions about the condition
of resources frh@ mere "point" surveys (of the yield of the coal
core). On them is dependent the planning and project preparation
of the construction of new mines or the reconstruction of existing
mines, and thus the econamic distributien of investments within
a given district, ) S o

The resources are divided, on the basis of the results of
the investigative activity, into different categories; however,
in the tourse of planning conflicts of different“magn$tudes
developed ddcording to conditions in the individual investment
units. e o
~_If we look at the coal resources in :the Ostrava-Karvina
Coal District, we realize that in the directives of the- Conmission
for the Classification of the Resources of Mineral Raw Materials,
issued in a governmental ruling, not ome of .the mines in the Ostra-
va-Karvina Coal Distridt has a prescribed ratio of resources. of
the category A:3:Cq given 10:40:50: If we campare this fact with
conditions in 1954, when a computation of all mines was executed

and approved, we see how many plants, i.e., enterprises have re-
ceived "as a dowry," together with the expended investment means,
also resources in the prescribed ratios. . .. . o :

According to the directive of the Central Geologic Insti-
tute Mo 180457 U.l., by 1 January 1960 mope evidence of the con-
dition and movement of the resources in individual mines was
produced. After the processing of statistical reports. from the
individual mines, it is possible to form -¢ertain conclusions.

Ixcept in the case of the large mines CSA, Fucik, Ludvik, ~
Stachanov, and Hlubina, no prescribed ratio of the categories of
the reserves is reached within the district.

The mines mentioned have not executed the required trans-
fer of resources since 1954. In the case of individual invest-
ment actions (for reconstruction) which required this ratio in the
pertinent planned level or mining field, ‘the ratic was, of course,
established through investigation and research.. S

If we consider as the most advantageous ratio of resources
43BC1:Cy equals 50:50, then this condition is met only by one-half
of the plants, Similarly, only one half of'theﬂmdnes,satisfieaf
the resource ratio AB:Cy. These data are given. in more detail in
Table 2, ' S i ‘

If we compare the condition and the.movement of resources
between 1 January 1959, towards which the caleulations of the re-
sources were directed, and 1 January 1960, we notice a fal} in
the resources. Table 3 gives a detailed account of the reasons
for and the level of the fall of the resources investigated.
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Table 3

Difference in the state of resources in 1959

and 1960 79,657 kt  100%
After recalculation to the new condition 40,759 kt | 515
through mining 22,381 kt 28%
through losses during mining 817 kt 14
through confirmed depreciatidn. 2,829 kt 3.5%
through transfer to limited resources
(balance) 5,888 kt 7.5%
through transfer to non-balance resources 6,983 kt 9%

On the other hand, during the year the Mining Geologic
Service has reported an increase in resources of 30,076 kt; this
is 24,75 higher than the loss caused by mining.

If we concentrate more closely on the condition and move-
ment of the free balance of resources, i.e., mining resources (after
the subtraction of protective pillars and otherwise limited tons
of coal), we can compare resource ratios in the three main sectors of
the mines:

a) 1in the area of the last mining level,
b) in the foreseen level,

¢) in the remaining area under the foreseen level to
a depth of 1,000 meters.

For a better general view, see the graph at the end of the
article,

At first glance it is obvious that we have a dwindling
percentage of resources in category A. A question arises as to
whether this category should be at all in the ratio of the Ostrava-
Karvina District and if the "Rules of the transfer of deposits"
should not be changed so that the relevant ratio for the new fields
would be R:C1 equals 50:50. Considerable tectonic divisions and
depths of the seam position, which do not occur in any other of
our coal districts, and fluctuating strength and quality, which
does not guarantee certain results on the basis of mere boring work,

T
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were discussed above. Category A should , therefore, be always
supplemented with definite mining work whose claims do not lie
level with their economic effect.

If the boring ret, established for the Ostrava-Karvina con-
ditions at the range of 1,000 meters for stable seams and at 500
meters for relatively stable seams, should be the only basis for
the calculations of the resources of category A, it would require
an increase in theé net's density by at least one half, as we can
judge from today'!s experience and the degree of risk which we can
allow for in bur research. We can, therefore, conclude that the
requirement of a certain amount of resources of category A is not
profitable for the Ostrava-Karvina Coal District from the economic
and other points of view and that it demands revision.

Limited resources.

By "limited resources" we understand that part of balanced
and non-balanced resources which is not minable, not because of
geological, technical, or technological conditions, but because
of the safety of the miners or because of the safety of the mining
and work area. Included are:

a) protective pillars around the main and the ventilation
shafts,

h) shoots, passages, and galleries,

¢) protective pillars against breakthroughs of -
water or gas,

d) supports under surface projects.

A separate category is the resource in currently abandoned
or inaccessible seams or their older, abandoned parts (in the
Ostrava-Larvina District mining has been going on for over 100
vears which could be reopened after careful economic consideration,
Limited resources constitute a considerable item in our district,
as can be seen from Table 5.

Table 5
Frozen resources in %
in walls around mining and ventilation shafts 15.5
in wells around shoots, passages and galleries : 1.6
in protective pillars under detritus 0.4
as supports under surface objects 2.0
inaccessible resources 3.0

of total balance of resources of the Ostrava-Karvina
District 2249




TIf we consider that we deal with resources, supposedly
within reach, which do not requiré practically any research, prepa-
ratory work, and beginning work or only &h a very &mall .amount,
then it is worthwhile to consider the quéstions connected with
this problem. A reason for such consideration is; for example,
the fact that we have a mining shaft in the district which exists
without the prescribed protective pillar and where control mea-
surements have shown that in 15 years there has not been any
excess shift in the shaft axis. i

If we considered only one-quarter of the above limited and
inaccessible resources, then, under today's production, these re-
sources would be able to cover the capacity of the whole district
for ten years, under at least the same costs.

Depreciated resources.

If we take the results of the work of the Commission for
the Review of Coal Resources for the whole of 1959, we can form
a critique which shows what amounts of the resources, according
to the petitions of the plants, should be depreciated, hcw many
petitions were processed positively, and what percentage these
petitions formed in the submitted amount: (Table 6).

The reasons for the depreciation petitions were determined
accordins to the "Principles for the determination of the mining
of seams according to the results of detailed research in the
Ostrava-iarvina District," which determined as temporary the main
factors which can cause the deposit or a part to become un-
minable,

For review, Table 7 has been compiled.

Limited reserves are one of the advantageous sources of
a cheaper and faster output, while depreciated and depreciable-
reserves are one of the loss routes, through which we sometimes
lose our coal reserves because of more or less justifiable rea-
sons, It is, therefore, up to the Commission for the economy of the
Coal Reserves, attached to SOKD, to weigh the submitted petitions
for depreciation, the attached documentation, and economic analyses.
Some reasons are clear at first sight, for example, the ne-
cessity for the depreciation of reserves as a consequence of mining
accidents caused by unforeseen cave-ins, flooding, fire, or
other occurrences which prevent forever the mining of a certain
part of the deposit. Some cases, however, require reinvestiga-
tion and a searching for ways to improve the work of the techni-
cians, for example, if the petition involves resources depreciated
through incorrect procedures in mining. This includes, for exam-
ple, blocking access to a part of the minable reserves through
the undermining of higher placed minable seams, filling of mining
works in an incorrect manner, and other cases dependent on the tech-
nical solutions of the mining procedure.

-7 -




. Table 6

"CoAL [«’E‘is

Rves SUBAETS0,
3 LA . |

APPROVED %

i :
VOSA . . . c|1352680t|. 308800t 29.5
2 J. Fustk . L 374 862 t! I
3 Bezeud .. . .} 2002101t} 23800 ¢! 7.8
4 Hlubina ... .o 80800t ! ey
5 Gottwald .. | 1320 500 t [
§) mMay, . 203208 B
7 Zofie 310 400 1 24 500 t 7.9

8§ Zapotoeky . .
'9 Trniicn e e
10 Zaruhek |
B y. unor .. .
12 Sverma . . . i

423 200 ¢ |

362401
. 1173630 ¢

37 1001
29 004 1

219 700 t 51,9
12 450 t 34.3

seRnt! 161

13 Stalin . b 2987511 257080t . 86.8

14 Doubrava . . 11 506 ¢ i e

15 Cs. pionyre . . 11 000t e . —

16 Dukla, . . .. 1265501 128 55011 100,0

170 .. . .. i 27910t —

18 Stachanov . . l 84925 ¢t . -

i

rore, OATRAVL- 81724211 1068660t  17.3%
|__SARYinAs DloAT . :

Conclusion

This partial analysis from the first statistics of the
data shows that in connection with the coal reserves in the C
Karvina Coal District there are many problems vhich should be
It has been shown, among other things, that in the comprehens
analysis of the economy of the cooperative of the Ostrava-Kar
Di.strict, we have a lot to catch up with in this area in comn
with attsining a growth in labor productivity and the lowerin
costs and investments. For example, the costs related to one
coal exceed the gain by 8.28 Kes, so that the district has in
a deficit in 1959 of 71 millions Kes, an amownt which influen
economy of the district. Therefore, it is necessary to give
attention to the question of coal reserves.
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CZECHOSLOVAKIA

SUCCESS OF THE BUILDERS OF THE SUCHA-STONAVA MINE

/Following is the translation of an article by Cestmir Berka
in Uhli (Coal), Vol III; No 1, Prague, 1961, pages 3-6./

This year the average daily mining production in the new mine
Sucha-Stonava is planned to reéach 1625 tons, and is to be even increased
further. The initiative of the workers during the construction of this
new mine was the reason thatthe first coal was extracted from the mine
17 months earlier than planned. During the celebrations of the forty-third
anniversary of the Great October Socialist. Revolution on 6 November 19€0,
the first coal from the mine was ceremonially presented to the mining
enterprise and the first trucks of coal were extracted.

The newly built mine Sucha-Stonava is the first plant in the
Ostrava-Karvina Mining District which has been drafted, projected, and
constructed from the beginning of the period of our socialist construction.
Tt was built "on a green pasture," and its mine field had not yet been fully
explored at the time of the beginning of the project. Therefore the
project, worked out by a group of workers of tre Mining Projects in Ostrava
under the leadership of Inz Walter Nardelli, presupposed that the construc-
tion of the mine would be difficult because the mine fields lie under or
in close proximity to detritus.

The surface construction was designed in a new way, and the designers
were working towards the highest possible efficiency. The basis for the
design was a system which utilizes the greatest industrialization of
building construction through the use of advanced elements and methods
for the assembly of prefabricated units. In this, the designers were
aided by a prototype of the mine which had been shortly before worked out
by the mining projects in Ostrava. Otherwise it would not have been
possible to meet the very close deadline.

The investment proposal had been submitted by the investor in
summer 1955, and within a year the introductory project was already in
the finishing stage. The location of the new plant was placed within the
area of shaft PG III (unfinished shaft, terminated above the water-carrying
level; it had been formerly cornsidered for a ventilation shaft for the
mine President Gottwald) between the obecesHorni Sucha, Stonava, and
Albrechtice. The new mine had also been given tas dowry" in the north-
western part of the mine field a completed ventilation shaft, Barbora V,
near which was proposed a further ventilation shaft, Sucha-Stonava II.

The surface installations of the plant were situated in the center of the
mine field; the first projected levels (sixth and seventh) are located away
from the center.

The total area of the mine fields is 1138 hectares. The total
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resources are about 209 million tons of coal, with balance resources of
about 160 million tons of coking coal. These resources are counted up
to the last seam of the saddle zone, i.e., seam "Prokop." The average
width of the seams in this mine is 1.79 m. An average mining capacity of
340 tons in 2L hours is expected. The main mining shaft will te equipped
with a skip and cage mining installation. For air supply, we are installing
new prototypes of turbo-compressors made by CKD Stalingrad (for 32,000
and 50,000 m3/hour). We estimate the utilization of 6.5 m3 of air per
ton of coals » _ :

In mine investment works, the introductory project mentions 52 km
of horizontal and vertical mining area, a total of nearly 700,000 m3
of excavation. The excavated material could fill a train extending from
Teplice through Prague and Ostrava to Kosice. In the future, we count on
subterranean stone-crushing installations for the filling, so that the
stone from further excavation work will not need to be disposed of on the
surface. : ' e

These selected data concerning the new mine, derived from the
complex introductory project of the Mining Projects in Ostrava, certainly
speak sufficiently clearly of the size of the development of the new
plant and the huge tasks of its builders. _

The shortening of the period of construction of the new mine,
which was named Mine of the Third-year Plan (Dul treti petiletky), will
bring into our national economy over 600,000 tons of coking coal. The
new mine should reach, even during its first year, an average daily output
of 1625 tons; in the last year of the Third Five-year Plan it will produce
5500 tons, and during the Fourth-Five Year Plan 6000 tons of coal per day.
While during the first mining jobs we will use in the edges of the seams
and in the neighborhood of exhausted areas only scraper machines, in
later years we will substitute the newest and most advanced mechanigation.
Besides cutter-loaders, we are counting on an all-metal, so-called
progressive reinforcement belt installation for removal of the mined
material and for train connections for the transportation of miners.

On 1 January 1961 the Mine of the Third Five-year Plan has accepted
the planned production tasks and has thus placed itself among the other
mines of the Ostrava-Karvina Mining District.

10,473 L1 -
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CZECHOSLOVAKTA

RESULTS OF SHORTENED HORK WEEK IN COAL MINES

[ Following is the translation of an article in

Hospodarske Woviny (Agricultural News), Prague,
May 1961, page )

 In Hospodarske Noviny No & we published a summary outlining
some of the most important results in the experiments with a
shortened work week in the coal industry. Among those who ’
achieved very good results were the coal miners of the South
Moravian lignite area.

Last August the workers of the South Moravian area started
an experimental operation with a shortened work week in the
01 Concern in Dubany. Based on this experience, other mines in
that area also started experiments with a shortened work week.

The coal miners of the 01 Concern promised to establish an
experimental operation with a shortened work week without asking
for additional workers, and to compensate for the loss of working
time by increasing labor productivity. The workers of some other
concerns agreed to cover more than 80% of the loss of working time,
and, with temporary additional help, to balance the production by
the end of 1960, The results of the experimental operation in all
mines showed that the workers did fulfill their obligations and
that the goals set for the experimental operation with a shortened
work week were exceeded. It has again been proved that thorough
preparation is an inevitable necessity and a basic principle for
achieving good results. The goals were not easy. . For example, the
obligation accepted by the South Moravian lignite miners meant that,
maintaining a five day work week, the daily average coal output .
would be increased by more than 15%. The productivity of the shifts
had to be increased by at least 12%, maintaining a further lowering
of production costs.

How the Various Tasks were Fulfilled

In 1959 the miners of the South Moravian lignite mines
brought to the surface an average of 85,050 metric tons of lignite
a month; in the first half of last year the average monthly coal
output increased to 92,650 metric tons, an increase of 8.9%, and
during the experimental operation with a shortened work week the
coal output increased to 96,970 metric tons a month -~ which
means a further increase of 4.7%. Simultaneously, the average
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daily coal output also increased. Thanks to good preparation of
the experimental shortening of the work week, the nlan to increase
the coal output, which compared to the year 1959, showed an increase
of 33.8%, and compared to the actual coal output in the ;1rst half
of 1960 an increase of 22.9%, could be exceeded.

Following is a schedule of the completed tasks and 1ndex of
the averaze monthly and dally coal outputb:

Before Experlmental .« After Experimental
Index shortening of Work Week shortening of Work ieek
: Lo
Monthly Output -Actual 85,050 92,651 ol , 564 99,379
(in metric tons) Percent 102.1  103.9 101.3 104.3
Actual 3,335 3,633 4,350 4,577
Daily Output Percent 102.1 103.9 100.2 04,1
Increase Ratio Monthly 1.00 1.09 1,11 1.17

of Output Daily .00 T.00 T.30 T.37

An important factor in the increase of the average daily coal
output during the experimental shortening of the work week was the
application of one of the main principles: maximum utilization of
technical means in order to compensate for the loss of working time.
For example, the quota of the coal output dug by the combines
(eontinuous minin 5 machines) and coal cutters showed an increase
of more than 11, 5p as compared to 1959, and presently is reaching
approximately 87% of the total coal output.

The good results obtained in coal mining had, of course, an
influence on the fulfillment of other production indicators, labor
productivity being one of the most important among them. The goal
to be reached by the workers of the South Moravian lignite mines was
a very difficult one, as it was necessary simultaneously to secure the
rate of inerease in labor productivity which was outlined in the
third Five-year Plan. How this goal was reached is shown by the
following table:

The development of labor productivity in metric tons per worker:

Index Before Experimental After Experimental
(Increase Ratio) shortening of Work Week shorteninge of Work Week
_1959 Jan-Jun 1960 Oct=Dec 1960 Jan=Mar 1961
Labor Productivity 1.00 1.15 1.17 + 1.21
Monthly ZTarning 1,00 1.11 1.19 1.16

-13 -




R R T B e Rt T (PRRET e

The + ratio includes an increase in the amount of earnings
during the holidays -- additional shifts -- over plan output.

The results prove that the workers started to create the
conditions for increasing labor productivity already during the
preparation for the experimental operation with a shortened working 3
time, and that because of good results obtained during the preparation
they were able to increase labor productivity to such an extent as
to be in a p051tion to compensate in the highest degree by their
own efforts for the loss of working time.

An increase in the coal output from surface mines, under-
ground mines, and the total. output; brovght about an increase in
labor productivity. Due to 1ncreased ‘mechanization in mining,
better organization of work in' the auxiliary operations underground
and on the. surface, and due to the technlco-organizatlonal measures
and utilization of resérves, the output from surface mines showed
an increase of 16. 2% compared to 1959, and the total output showed
an increase of 23. 7p. D

. Increase in the productivity of shifts:

Index Before Experi- After Experimental

mental Shortening Shortening of Work "
of ‘lork “eek “Teek
1959 Jan-Jun 1960 Oct=Dec 1960 Jan-llar '61
Achieved o 26.26 30,29 30.75 31.91
Percentage of Plan F u1f114 _ _
ment : 106,00 105,04 100.1 - 102.6

Increase Ratio 1.00 1.15 1.17 1.21

The increase in output and in labor product1v1ty was reflected
in the increase of the average monthly earnings. (As regards
the additional voluntary shifts, here the results are partially
influenced by the larger number of these shifts. ) Tt is evident that
in the courst of the experlments with shortened working time, there
was an increase of: average earnings, along with an increase of pro-
ductivity of work. The development indicates an increased ratio
of labor productivity and an increased ratio of average monthly
earnings.

Following is a comparison between the average monthly
earnings (per worker) and the monthly productivity of work (in
metric tons per worker):

-1 -




Index Before Experimental After Experinental

(In metric tons Shortening of Jork eek Shortening of 'lork Week
per worker during 1059 Jan-Jdun 1960 Oct=Dec 60 Jan-Mar 61
one shift) , -
Output in Surface Mine 5,111 5,438 5,808 6,067
Output in Underground o ’
ine - 2,340 2,515 2,810 2,936
Total Output’ 2,038 2,188 . 2,458 2,587
Output durinz Prep- 88 9 112 118
aration ‘

Of great importance were the good results which had been
reached in the fulfillment of the plan regarding production costs.
The workers of the South moravian lignite mines have obtained
nearly the best results in lowering production costs. This was
evident not only in the lowered costs, but also in that the profit
planned for the first quarter of 1961 was surpassed by 46,6%, which
represents approximately 1.28 million Kes [ ceskoslovenskych
korun] more than plamned.

The results are good, first of all, because all the workers
were acquainted with the tasks which were about to follow from the
shortening of working time, and every collective had a clear and
definite assigrment which guaranteed fulfillment of the decisive
tasks of the whole national project. Appropriate propaganda and
explanation of the principles of the experimental shortening of the
work week were responsible for the correct understanding of the whole
task, especially of the principle: to .compensate. in the highest
degree through the efforts of the workers for the loss of working
time. The goal which the workers set for themselves was not an
casy one. They wanted to precede all others in introducing the
experimental shortening of the work in the 01 Coal Concern
with additional workers, This goal was reached not only by the
workers in the Ol Coal Concern, during the fourth quarter of last
year, by the workers of other coal concerns. ' ' '

Another condition for a successful experimental operation with
a shortened work week was to arrive already during the preparation at
such results as would meet the goals set for introducing the
experimental operation. This concerned first of all the daily average
output, and the total output from the surface mines. The prepara-
tion lasted from the end of 1959, and during that time not only were
the proposed methods legalized, but also some technico-organizational
measures and possibilities of their application on a large scale
and in various mines of the national coal industry were considered.
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This very preparation had a decisive influence on the smooth
changeover from the regular to the experimental shortened work
week. This was evident in the results which had been achieved
during the first quarter of 1960. . The plan of the monthly output
and average daily output was fulfilled by 103.9%, the plan of the
labor productivity by 105.4, the mining output by 105.8%, and the
total output by 106.4%. . T

Another reason for the sucecessful results achieved by the
workers of South Moravian lignite mines was that the effectiveness
of the technical and organizational measures was proved, and that
the new methods consisted not only in utilizing the new machines,
but also in controlling the organization of work, making a maximum
use of the new, as well as of the formerly used, machines.

Systematic control of the results in connection with the
efficiency of the proposed measures, as well as with regard to the
fulfillment of all the technical and economic indicators of produc-
tion in coal concerns, establishments, and working places, assisted
in fulfillment and over-fulfillment of the planned goals. In view
of the fact that not only the management, but also the workers par-
ticipated in the above-mentiohed control, it was possible to remove
faults and difficulties which became obvious during the experimental
operation.

The good results were further supported by the development
of socialist competition. It was not a mere coincidence that
exactly at the time of preparation for the experimental shortening
of the work week the number of competitors increased to 70% of the
total number of workers. At the same time there were 18 collectives
which were competing for the title "Brigade of Socialist TTork", and
four of these collectives had already acquired this title.

Finally, a very important factor contributing to the good
results was the fact that the whole development of the experimental
shortening of the work week was under constant control of the Party
and labor organizations, and that the results achieved in the coal
concerns Were systematically discussed by the Party and labor section
authorities of the appropriate okreses or krajs.

At an extended meetihg held by the technico-economic council
of directors of the South Moravian lignite mines, while discussing

~ the value of the experinental operation, some faults were indicated

which still present an obstacle to reaching better results. This
concerns especially overtime work; without its substantial reduction
it will be quite impossible to create permanent conditions for

the shortening of the work week. .

Tt #i1l be necessary to find some new means for reducing
production costs and simultaneously to end the nonfulfillment of some
indicators of production, especially of the average daily output
per coal face and the average extension of coal face. All these
problems were discussed by the workers. From now on the important
thing ill be to remove the faults by joint efforts and to overcome
the difficulties in the same successful manner in which the output
tasks were fulfilled.
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EAST GERMANY

RETROSPECT AND OUTLOOK IN THE RAW MATERTIALS
AND BUILDING INDUSTRIES

[ Following is the translation of an article (English
version above) by Kurt Wagner in Standardisierung

- (Standardization) No 1, Berlin, January 1961, pages
1/1 - 1/2.]

_ Compared with 1959, the year 1960 brought a considerable
increase of standardization tasks in the raw materials and build-
ing industries. Higher demands had to be made in regard to the
quality of the projects submitted. Initidl attempts to transfer
the examinatioh of projects from this office [ Board of Standard-
ization] to appropriate technical-scientific centers lead to a
profitable exchange of experiences among planning authorities,
central agencies, technical reporters and examiners. Their
cooperative effort proved to be effective in the subsequent work
as well,

While due recognition must be given to the achievements,
the shortcomings should not be overlooked. Although leading
politicians and economists have repeatedly pointed out the
importance of standardization in the development of our economy,
the necessary disciplined planning -- which has become a matter
of course in the realization of production projects, for example =---
has been neglected in the field of standardization. Even though
the standardization planning division was incorporated in the
plan "Neue Technik" (New Technology) as of 1961, the illusion
that this project is second to production responsibilities and
other tasks still prevails, even among leading economists. The :
fact that the coordinated effort in standardization leaves something
to be desired is often excused by the shortage of personnel. o
In the ZfS [ Zentrale fur Standardisierung -- Bureau of
Standardization] Photochemistry, standardization was inadequate,
yet a specialized engineer was not hired until the fourth quarter.
In the VVB Mineral Gils, the head of ZfS went abroad for
several weeks., The DIA {Deutscher In- und Aussenhandel -- German
Internal and External Trade) division of the glass-ceramics plant
authorized the chief of ZfS in VVB Glass to go to a foreign :
exhibition as stand attendant, without informing the VVB about it.
The VVB Non=-ferrous Metals does not even have the clerical per-
sonnel to provide a final copy of completed projects. That our
future living standard depends on our efforts today is an accepted
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fact; however, numerous branches of the economy still fail to
realize that greater efficiency by means of standardization in
the future is part of today's work. It must be admitted that
this attitude does not prevail in branches like machine building,
where standardization has been a tradition for decades. The
general lack of perception, however, sccounts for the inadequate
preparation for 1961 and insufficient dooperation between the KDT
[ Kammer der Technik =- Chamber of Technology] and the socialist
labor cooperative in the planping and introduction of standards.
The ghost of indolence has not been entirely overcome yet; the
battle has to be intensified and carried on. -

Tn 1960 many impaortant problems were solved in the industrial
branchas of mining and foundries. Over one half of our production
in black metallurgy was sbanidardized, and on several occasions
recommendations of standardization agencies of socialist countries
were Found to be helpful. Dependence upon imports often accounts
for the postponement of some highly necessary standards -~ ‘as:for
example in the steel pipe industry. In our economy standards hive
a purpose only if import and domestic production can guarantee a
continuous and balanced supplye Standardization in the GDR must
correspond to the conditions of socialist production, as well.as -
to political realities. Frequently the attempts of the metallur-
gical industry to provide a useful assortment of kinds of steel and
fabricated steel result in failure due to individual requirements,
petitions for exceptions, and a lack of understanding of our
economic realities. The plans for 1961 are to standardize the
remaining brands and measurements, particularly of drawn steel
in the second stage of manufacture, soO that older and outdated
overall lists, such as the SES list, will be replaced by a new
list of standards. ,

In the battle against quantity rather than quality production,
supplements for the manufacture of castings and forging items were
standardized with the goal of economizing on materials. The
simplification of material assortments in the fireproofing industry
brought about economic advantages and an increase in labor produc-
tivity. The employment of copper stag == as prescribed in
standards ~-- instead of imported materials for wearproof linings
saved foreign exchange and expenses and resulted in higher tech-
nical values.

The generally good cooperation between representatives of
the metallurgical industry and this office was clouded through the
inefficiency in the VVB Non-ferrous Metals. The shortcomings were
recognized early and a plan was set up to cope with them. However,
the measures were not carried out until the last quarter. Even
if the backlog is partially caught up with at the end of the year,
the disruption in the plans of our office are not eliminated.
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The tardiness in submission of many projects at this time results
in an accumulation of work which makes a thorough analysis of projects
and efficient processing impossible. "

In the industrial branches of coal, a part of coal and coke
products were standardized, retail parts were made uniform, and con-
siderable effort was put into standardizing the equipment. In our
opinion, however, in spite of all the willingness for a combined
effort to improve the quality of products and to formulate progres-
sive quality specifications, there is still not enough being done.
Delay in the work and the realization of plans must be fought more
vigorously. In 196l a high degree of standardization of products
and further improvement and standardization of equipment must be
achieved. ' ‘ , T
In the field of chemistry a large humber of standards for
products has heen worked out. The standards include those for basic
chemicals, buna rubber, and PVC [a plastic-like material], lab-
oratory chemicals and pharmaceutical products, tires and tubes,
artificial fiber and photographic material, textile auxiliary
materials, varnish and paint, and even items like lighters and
solvents for polishing wax. A particularly good performance was
shown by the plants of electro-chemistry and plastic, the pharma-
ceutical industry, and varnish and paints.

Work was also taken up in international standardization in
order to improve cooperation with other socialist states. In this
industrial branch, however, standardization lacked the continuous
leadership and control of the specialized division of the SPX
[ Sozialistische Plan Kommission -- Socialist Planning Commission].
As a result, success in individual fields depended on the initiative
of the VVB concerned, and consequently in several plants short-
comings and considerable delays became unavoidable. MNot until in
the fourth quarter did leadership of the chemistry division of the
SPK decide to set down measures for improvement of the work. It was
too late, however; to eliminate the loss of tempo. Particularly the
VVB's Chemical Fiber, Photo-chemistry and General Chemistry are in
dire need of central guidance and assistance in order to overcome
the weaknesses which have arisen.

In the glass-ceramics section, important strides towards
standardization were made. In consequence the way has been opened
towards the advantageous establishment of the assortment of items
to be produced, partial automation and new technologies. Similar
accomplishments could have been realized in glass manufacture, where
the undertaking corresponded to that in ceramiecs, but, poor manage-
ment, such as insufficiently strict leadership, caused considerable
delay. For coordination among the socialist countries, important
preliminary work within the framework of the RGW was carried out,
in which our standards were laid down as the basis. In this branch
of industry standardization will bring decisive advantages in the
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~ mechanization and centralization of manufacture in 1961 and also
better utilization of sorely needed available capacity. o

‘ ' 'In the building industry, important lessons and experiences
on the construction sites led.to a reform of standardization
lessons. The creation of more standardization units, which
inevitably require new building components, is no longer the key,
but rather the utilization of existing standardized building com-
ponents as the foundation of planning. The development of this
industrial branch from a building trade to an industry has not yet
been completed. Stubbornm adherence t¢ outdated directives and
hesitation to adopt warranted standard and quality specifications
on the part of builders musﬁ be overcome. Tolerance margins should
be reduced tenfold if higher work productivity is to be facilitated.
Although this process of development is progressing, it must be .
admitted that delays in realizing the plan could have been avoided
through greater alacrity of personnel placement. Radical standard-
ization, particularly when viewed in the light of the Seven~year -
Plan, will bear valuable consequences in relation to our building
projects. Thanks to the directives of 1960, organized socialist
cooperation is to be expected. The systematic and voluntary
assistance of XDT engineers in standardization tasks could serve
other engineering branches as an example. Already in 1960 a
number of important problems was solved. If the new 1961 forms

of organization become a reality, a great step forward in the
radical standardization of the building industry can be predicted.

In communications and development of water resources some
tasks were fulfilled, and new, more powerful central stations were
opened, but it was not until 1960 that organized plans for extensive
and purposeful work were greated. In nuclear technology, on the
other hand, even the formation of central stations may not be
regarded as complete., Standards have already been determined for
the water supply, filtering plants, building components in highway,
hydro-electric and dam construction, but considerably greater
achievements are necessary in 1961 in order to regard the progress of
the above branches as important.

Tn the raw materials and construction industries, standard-
ization is still relatively new and contrary to previous concepts
and habits., Its success depends on a highly concentrated effort.
Tt should not be overlooked, however, that even in these branches
of industry socialist standardization has progressed considerably.
This partially new method for the improvement of our production
and increase of labor productivity requires the participation of
all workers, The goal in 1961 is to involve the remaining dis-
interested forces in the work of progressive, radical standardiza-
tion., :

10,560
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EAST GERIANY

THE APPLICATION POSSIBILITIFS OF AIRCRAFT POWER PLANTS
TN THE PRODUCTION OF PEAK LOAD ELECTRIC
POWER

[Following is the translation of an article by H.
Trimbuch, B. S. Engr., in Deutsche Flugtechnik
(German Aviation Technology), Vol V, No 5, Berlin,
Hay 1961, pages 165-173. ] o

1. Introduction.

In the present situation of hectic development and industrial
growth there is an ever increasing need for electric power. The
construction of production facilities of this energy has, there-
fore, become a major task for industry. The methods of generating
electric power, however, have changed during this century. While
the AC generator remained as the most important means of production,
a new power plant, namely the gas turbine, has emerged in recent
years., However, the construction of a gas turbine requires even
at this stage a high expenditure of time and development than,
e.g., that of a diesel engine or a4 steam turbine. The application
of gas turbine installations for the production of peak load
electric power appears to be especially successful. It offers
vis-a-vis steam power generators and their ppertaining steam
production facilities, water preparation and complex water and
steam eonduit networks, important advantages, such as

Smaller space requirements (about 35 to 50%),
Smaller fuel requirements (about 25 to 30%),
Smaller investment costs (about 60 to 80%),
Shorter waiting periods and lower costs
Faster starting from the cold state

Less energy consumption.

Among the disadvantages are:

Shorter life :
Greater fuel costs for the gas turbine type.

Furthermore, since at this time there is no dependable design
in existence, the required development time and construction delay
would present an added disadvantage if and when there is an urgent
need. In connection with the steadily increasing life and the ever
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lengthening maintenance intervals of aircraft power plants, the idea
of a different application (other than airplanes) arises to examine
their usefullness in the production of electricity, especially since
these power plants are completely developed and physically in exist-
ence., That this idea has real merit is attested to by the fact
that several gas turbines are being used in industry in the West,
and have already proved themselves. Since these power plants can
be obtained from the mass production lines of the respective air-
craft industry, their production Bosts are naturally relatively low,
and their production feasible on short notice. S

The concept of applying aircraft power plants to maximum pro-
duction of electric power has been examined, since in the GDR there
are presently in existence aircraft engine plants using mass pro-
duction methods. This will now be explained in detail.

2. Historical Development of the Gas
Turbine.

When early in the century the steam turbine proved itself
as a power plant for the production of electric power, the prin-
ciples of the gas turbine were simultaneously developed. Thus,
e.g., the Swiss Prof. Dr. Stodola, in his text of many years earlier
covering steam turbines, recognized the importance of gas turbines.
In 1898 he added a chapter to his book, which to this day is con-
sidered a standard text, dealing with gas turbines. Previously
the steam engine was the only means of obtaining electric power, and
it presented great disadvantages, primarily the presence of pistons
with their linear motion and the need to use steam boilers with their
complex servicing requirements. The steam turbine, as a rotating
machine, eliminated the piston, but still requires the steam boiler.
The combustion engine eliminated the steam boiler, but retained the
piston. The gas turbine requires neither piston nor steam boiler.
Although other scientists, such as Stolz, Karawadin, Holzwarth, et
al. also recognized the importance of the gas turbine, the develop-
ment thereof remained in the experimental stage, while the steam
turbine experienced an exceedingly rapid and successful development.
This can probably be attributed to the fact that due to the earlier
development of the steam engine steam boiler construction skills had
been sufficiently developed to permit the production of large
quantities of steam with adequate potentials of pressure and tem-
perature. On the other hand, the production of large quantities of
gas with correspondingly adequate temperature and pressure potentials
offered greater obztacles for a longer period of time. The reali-
zation of a gas turbine faltered for a long time because the effect-
ivity required in the compressor and the turbine for commercial pro-
cessing could not be attained and a sufficiently complete combustion
in the chamber achieved. Fuel adequate for absolute temperature
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control prior to entering the turbine had not been developed, and
the hydraulic losses of the overall process had not been reduced to
a useful degree,

But the advantages, once recognized, caused the power plant
manufacturers in the course of several decades to pursue the ob-
jective of developing gas turbines of a high degree of efficiency.
For the last several years technology has been engaged in eliminating
the gap between gas and steam turbines.

Several gas turbine cycles have been developed and put into
practice over the last decades, in accordance with their intended
use and the fuel used. The best results were obtained through the
so-called "open"process. It has the great advantage of liberating
directly into the atmosphere all exhaust gases. In the development
of the gas turbines based on this principle, two major methods
have been used. One lead to the power plant gas turbine, the other
to the aircraft gas turbine. The first decisive success in both
instances was achieved in 1939, A gas turkine power source of 4,000
kw was put into operation in Neuchatel, Switzerland, being of Swiss
manufacture. The efficiency at the output coupling was experi-
mentally fixed at 18%, with power output at 17 kilograms per kilo-
watt. In the same year the first turbo-jet aircraft was flown in
Germany. This was a Heinkel development (Type He S 3b).

While the war had an extremely favorable effect on the deve-
lopment of the airplame gas turbine for military purposes, its effect on
on the stationary power plant gas turbine was a retarding one.
Nevertheless, it can be stated that after a maturing period be-
tween 1935 and 1945 the gas turbine has proved itself in a mumber
of applications, and in others shows great promise., However, the
aircraft gas turbine has shown the greatest progress. Given its
use, not onlJ in civil but also military aviation, hundreds of
types of aircraft power plants have been developed in recent years,
and hundreds of thousands were built, which proved their worth in
many millions of flying hours.

This development was coupled to the fact that the piston
engine no longer satisfied the demands of modern aviation, and the
developnent of the aviation gas turbine became an unavoidable ne-
cessity. The stationary gas turbine, however, presented several eco-
nomic advantages -- see above -- but no vital need., Therefore, the
leadership of gas turbine manufacturing was taken over by those
who had developed the aircraft engines. Only in this manner can
it be understood that gas turbine aircraft engines of the most
simple design are economically equivalent to power plants with a
multitude of parts and complex design.
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3. The Thernod*namic Problems of the Gas
Tur:ine Frocess

Tl “eolc enelneerln; hr:.nciples for »oth types of zas tur-
ines zre ‘identical..  The production of a ~as with use™il pressure
ne te: ber"*ure 3otent1al.takes place, withmn the z2s turbine it-
21T T aeens of @ connressor and. fuel témbustion, and not, as in

2
tean. furhines, in-a senarate VeS§el Thus, the greatést portion
i the mechonical ener:r. produced-in the turbine is used-to wove
tne corressor, and only tbe smallest part of the energy can be con-
erte” to useful energw. This useful ener:sy increases proportlonallv
*1tn the Cecrezgse in required ccmpressor ene:m'v ‘input. Thus, the
coapressor. end turbine efficiency ("iz. 1) acquires the ~reatest
isvortence. ~The vower outmut in Px/kc of air flow rises with the
product o7 the compression and expansion processes and with the
turhine entrance teuwpersture of the zas. . (The Tigure has been
O)u?lﬂed iroar the rowm. overi Commnnlcatzons. ol b, o 4/5,
-:es l,., and shous the, relatlonshij of the foregoing nerﬂaeters
"t an 2ir-inteke uemperature of 209G for a sinsle step zas turt ine).
“he ros -tur~ine: pethod only became a promisinc venture then
its effic’enc ‘could. be raised, so that 2 SuffICIEntlJ lar~e portion
of “the ene"‘“ produced. Lecame available for utilization. The liber-
ateu wort o7 the total enerzy rises proportionally with increaesing
'“1n teapereture of the turtine. “iz. 2 illustrates this cre-
phlcallj. It shous the relatlonshln of thermal efficiency and the
rroduct of comnressor end expansion process efficiencies ()7 " Ne )
as 12ll s the’ ratio. of turhine entrance to air intale tenoeretures,
(/71)s 7o zttain 'z feorable themsl efficiencr it become neces-
ser to reise the efTiciency of the turbo-wheel pump wotors. The
ratio” / ¥} and,” therefore, the increase in comoressor compression,
ho-eve*, ceanot e continued at will, tecause the turbine entrance
tempereture limits this increase. The limited heat resistance of
turhine  scoops and discs restricts the choice of temperatures.
Thus .the as. turi:ine faced & dlfflcult prdblem at the very bezinning
of its fe'e101nent.
T170 18NS of .solution of thls oronlen heve heen devised.
In the stetiénary -az tarbine it was attempted to achieve compression in
consecuti e stens 71th neriodic cooling in between, and 77 combus-
tion in"stens ith ¢ artisl discharge after each sten. This develon-
en’ Tolloe” the direction of the Carnot cycle. 2 further increase
in efficienc cen ;e achieved hv the use of heat exchensers which
transier the exhsust -ases of the turbine into the compressed air.
“his -ztihod aalzes the installation more economical but also much
wore co nlex,
Tn the <erelovuent of aircraft ensines this wethod was unfea-
sitle cfune tn veiht and space considerations. It becane necessary

taron h .iossive research to solve the problems of flow type wachinery
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and to raise their efficiency, as well as to develop high tempera-
ture materials to permit raising the temperature of the cycle. In
connection with this research the stepped compression of the aircraft
type engine was raised appreciably vis-a-vis the stationary type.

The large number of aircraft engines built and the stringent require-
ments of the aviation industry greatly accelerated these develop- ‘
ments, so that aircraft engines today are noted for their simpli-
fied construction and advanced design, coupled with great relia-
bility. The two developments require far less pressure than steam
turbines., While steam turbines require 40, 64, 100 or even 140
Pp/cm7 the open gas turbine process requires between 5 and 15 kp/cm2
This does not apply to entrance temperatures. The majority of steam
turbines requires to this day about 530°C, and in some special cases
560°C, and recently even 600°C. The gas turbine, in order to be
efficient works at considerably higher temperatures. In stationary
turbines, e.g. Brown Boveri's, the temperatures range from 630 to
750°C, TFor airplane turbines these temperatures are 51gn1f1canu1y
higher and in some cases have exceeded 1000°C,

L, Aircraft Engine Configuration

Fige 3 shows a typical design of an aircraft engine. It shows
a modern radial turbine engine with single shaft, very likely re-
Presenting the state of the art of civil aviation engine design. The
Figure shows a schematic of the TL Tngine Pirna 014, developed in
the GPR. While these engines present a high degree of efficiency, they
are of simple construction, using small and compact parts, and require
a minimum of construction time., The great advance in radial engine
design is shown in Fig., 4. After years of research and development,
it became possible to construct these small combustion chambers,
which permit a maximum fuel combustion with the shortest possible
travel, and to preserve a certain temperature distribution by
proper mixing of fuel. The combustion chamber shown in Fig. 4
can be used for regular gasoline or diesel fuel. It is of light-
weight construction, simple design, and allows for almost complete
energy transformation from chemical to thermal. Pressure loss is
minimal for the passing air; it permits highest specific power (load)
per unit volume, and high specific air passage. Combustion is stabila
ized within the greatest possible ranges of temperature, pressure
and velocity. There is good control, and heat resistance at the
high temperatures and temperature variations over short periods of
time. Hard sediments are avoided. This combustion chamber repre-
sents a sensible and favorable combination of a ecircular [ring]
type and single combustion chamber. Combustion efficiency of 98
percent over a wide range of operation with a very small pressure
loss of 2.5 percent is thus achieved. Fuel injection occurs in an
even stream through 12 jets situated in a combustion chamber head,

- 25 -




centered individually. It has been shown during visual inspection
that after hundreds of hours of operation there were no burning marks,
eracks or coking which would have endangered the normal operation

of the unit.

Compressor and turbine have both been constructed according .
to the latest design criteria, By means of a high ratio of pressure
differentials between steps, only 12 compression steps for a total com-
pression ratio of 7:1 were required, without impairing the effi-
ciency of the compressor. The flow conditions in such high-powered
axial compressors are rgurally very complex and present great demands
on the theoretical and experimental fluid flow technologies. How- -
ever, the problems of the total compressor, which consists of a
series coupling of many ring gates are incomparably greater. The
theory of the compressor is at this time not sufficiently advanced
to permit a completely. reliable design procedure. Therefore, the
development of the compressor will be a costly and lengthy project,
and the completion of such a compressor, which can be operated with-
out cracks or marks, is of paramount importance to the use of the
whole power plant. The axial turbine with two steps, indicated in
Fig. 3, which is firmmly coupled to the compressor rotor and freely
suspended, only serves to actuate the compressor, i.e., the gas
leaves the turbine with a useful pressure and temperature potential.
The gas thus produced by the compressor, combustion chamber and
turbine can now be utilized for the propulsion of an aircraft, by
1ts acceleration in a jet nozzle, or for turning a propeller or
other rotating machinery by further conversion of the energy in
additional turbine steps. In this way the turbo-engine becomes a
turbo-prop engine, This form of turbo-engines is being used in the
medium and low sub-sonic speed aircraft ranges. The figure shown
is typical of turbo-prop engines of modern design, being a schematic
representation of the British nPine" motor by Rolls~Royce. Because
of the increased number of steps and ensuing pover take-off this
engine has two shafts. The picture shows the first turbine step
turns the nine-step high compression compressor, while the other
three turbine steps or stages turn the six low compression compres-
sors, and the screw via a gear system. The turbo-jet engine, there-
fore, serves for the production of gas energy, while the turbo-
prop engine produces rotational energy.

The additional utilization of the pre-heated energy produced
is also useful outside the aviation industry. Since aircraft engines
are not operating continuously, but on an hourly basis, this might
lead to the conclusion that their operational reliability is 1li-
mited. This is not the case. On the contrary, better construction
and fuel and prolonged development efforts will assure us of abso-
lutely reliable and economic operation. Maintenance intervals and
engine life are constantly on the increase, and maintenance inter-
vals of 2,500 hours for aircraft operation have already been achieved.
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5. Conclusions Based on Present Day Development
State of Airplane Gas Turbine Engines.

Whenever short operational periods are involved, and where
weight is significant, such as in movable installations, a gas tur-
bine, patterned after the principles of the aircraft gas turbine will
always prevail in the future. This means that in the future there
will be aviation engines or lightweight construction engines based
on the same principles used in the production of electric power,
especially to cover peak demand periods.

Vhen this concept was first proposed in the GDR two years ago,
it was too new to be fully understood. The same idea, however, was
contained in an article on the utilization of aviation gas turbines
for industry and shipping in the Brltlsh magaziné Gas 0Oil Power as
early as 1958, In connection with this, detailed data of a production
series, originally developed for aircraft application, were given and
a separate output turbine was proposed.

- Recently, however, many articles have been published in the
international press, stating that aircraft engines are being utilized
in the production of electric power in the West. In this fashion
the Zritish 4,000-PS turbo-prop engine "Proteus," made by Bristol
Siddeley, specially modified, was used last winter in the production
of electric power in an ummanned power station in Dartmoor. It was
plugged in by remote control to cover peak load demands. Also,
the turbo-jet engine "Olympus" should have between 15,000 and 18,000
kw power output, and is also slated to be put into operation as an
electric power source.

The gas output power of this engine is higher, however,

It must be assumed that the temperature and rpm's for industrial

use have been lowered in exchange for greater life. The same

method is used in the US. Accordingly, the Pratt & Whitney en-

gine model TL JT 3 G, which is used in the "Boeing 707" aircraft,

and has proved itself extraordinarily reliable is said to be util-
ized in power production at the Cooper-Bessemer Corporation facili-
ties. Construction of 18,000 engines of this model is the best

proof of good design and reliability. Maintenance intervals for indu-
strial operation are set at 8,000 hours, with actual down time of
about four hours.,

According to the latest information available, Pratt & Whit-
ney has established a separate industrial engine plant which will
handle all aircraft engine business of this type.

6. Survey of Application of GDR produced Machinery.

Two gas turbine development projects undertaken in the GDR
have been brought to a successful conclusion:
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a) The turbo-engine Pirna Ol4 (Fig. 7Y during a government
test run proved to have the required power output, guaranteed fuel
con sumption, and reliability during operation and life.

b) The engine Pirna 017 (Fig. 8), which has many varied appli-
cations, and whose construction also followed light-weight design
principles, also met basic specifications, and proved its adequacy
during a series of continuous runsi Both engines are fundamentally
different from each other, not only in output magnitudes, but also
in their intended application which governed their development.

Tt will now be examined if and under what conditions these
two light-weight engines which have reached mass production assembly
lines can be utilized in the production of electric power.

The Pirna Ol4 Engine

If the Pirna 014 power plant is used without the propulsion
jet it will be merely a gas producing device. The transformation
of the useful energy contained in the gas into rotational energy
for use in an AC generator requires a second turbine attachment,
which would have to be specially built.

If the Ol power plant were to be used under identical
operational conditions as it is for aireraft, a normal daily output
of 11,000 hp maximum could be attained. This would offer the dis-
advantage of small maintenance intervals and short life due to the
high thermal loading of the compressor motor turbine. However,
if the operational temperature of this engine is fixed at a maxie-
mum 727°C, the useful energy output will drop to 8,500 hp, but
this will raise the maintenance intervals and engine life, This
will also greatly improve operational conditions of the attached
output turbine, which will provide an entrance temperature for
this turbine of 515°C, which is within the common and controllable
working range. Under these condition time intervals between
maintenance operations will be at least 1,000 hours, and engine life
5,000 to 7,000 hours. This means that if applied to peak load
periods, the gas producer must be exchanged after one year, while
the 1ife of the engine is by no means Over.

The most important and difficult part of a gas turbine, namely
that which produces the useful hot gas, no longer needs to be de-
veloped in utilizing the Pirna 014 motor at proper and fixed opera-
ting values, but can presently be obtained from assembly lines.

The only part still awaiting development is the use-turbine which .. . =7
already exists in a low pressure and temperature range. Contrary -
to the development risks incurred with the compressor and the time
delay involved, as well as those of the combustion chamber, the
design of this use-turbine, gas-coupled to the gas generator will
require no great expenditures of time or materials. The size of
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the use-turbine depends only on the coupling design and layout of
the gas generator.

Thus the hot gases can be pumped from one, two or more engines
into the use-turbine. The output reached at the generator terminals
on a normal day (based on normal generator efficiency) should be
about 6,250 kw using a Pirna Ol%4 engine. , ‘

As stated above, two Ol4 motors can discharge their exhaust
into a use~turbine, and this method will be chosen upon greater
energy demand. If four motors are to be used, two use-turbines
should be provided, and the AC generator will be driven from both
ends, while the exciter must be placed next to the main aggregate.

Tig. 9°is a schematic representdtion of a gas turbine instal-
lation using two turbo-jets. This is merely intended as an appro-
ximation to illustrate such an installation. It would consist of
the following:

a) Two gas generators (Pirna Ol4 engines without thrust jet)
b) Suction shaft with muffler

c) Intermediate housing to transfer hot gases to the
use~turbine .

d) One two-stage use-turbine with n 3,000 min-1
e) One exhaust gas diffuser

f) One AC generator, including electrical control
elements

g) Toundation frame and bearing supports
h) Switch gear

1) Puap station

j) Power plant building with equipment.

The space requirements for the aggregate can be reduced
to 0.0l cu. m/kw and the input mass to 5.4 kg/kw for the above
lay-out. This includes the AC generator. If only the apparatus
without the generator is considered, the input mass further reduces
to 1 kg/kw. In spite of this enormous saving in material and space,
the themal efficiency is no lower than equivalent installations
of heavy machinery. It runs about 23 percent, i.e., the specific
fuel consurption is about 0.370 kg/kwhr.
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The Pirna Engine 017

.. The lightweight engine Pirna 017 offers some slight dif-
ferences, This engine can only be compared, as far as its cycle goes,
to a turbo-prop and not a turbo-jet engine (Fig. 10). A one-stage
jet compressor transfers the air into a ring combustion chamber.

A rotating injector adds the fuel there. The heat content of the
combustion gases created is then transformed into mechanical work

in a two-stage axial turbine, Part of this work is used to turn the
compressor. The remaining energy can be used to turn a generator

by means of a transmisfion gear, (Fig. 11). The continuous output
proven on a test stand amounted to about 100 kw, and ¢oyld be

raised somewhat without great strain. The fuel consumption was
about 0,820 kg/kwhr for the installation without heat transfer mecha-
nism, and about 0.535 kg/kwhr with such a mechanism. The installa-
tion is not very demanding as regards fuel, waiting period, and ser-
vice. It can be run with commercial fuel, such as kerosene, diesel
oil, or gasoline, It is started with an automatic starter button.
After the surge, which lasts about 20 seconds, the aggregate can be
loaded. Ifo human attendance is required. Inoperative periods are
merely due to cleaning requirements of fuel and lubrication filters
every 100 hours of operation. Overhaul is indicated after 1,000 hrs.

7. Conclusions

As regards load capacity, the 014 engine, coupled with a use-
turbine can be usefully employed as a generator of electric power to
cover periods of peak load. The Pirna Ol7 engine, however, due to
its low capacity is better suited to provide emergency power.

Using the Ol% engine, the advantages of a gas turbine over a
steam power generator can be even improved for peak load generation
with the following resultis:

a) Space requirements can be reduced to one quarter, or at
least one-half, of the usual gas turbine installations.

b) The mass per installed kw (including generator), by
using light-weight construction methods and a smaller number of
stages of the turbo-wheel pump motor, as well as omission of inter-
mediate coolers, heaters, and heat exchangers, can be reduced to one-
third of that of the common gas turbines. -

¢) Investment costs, by utilizing the gas generator as mass-
produced and the reduced space requirements for the overall and au-
xiliary equipment, can be lowered to 30 percent of the cost of a
steam power plant,
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d) The waiting period can be even further reduced, since
the controller can be designed for a fully automatic switchover by
the load distributor, and operating personnel can be further re-
duced,

&) The starting time can be reduced. This does not only depend
on the power generator part, for which eight to ten minutes are re-
auired, but primarily on the excellence of design of the AC gene-
rator. .The gas generators can be fully loaded from a cold state
in about six minutes. : . »

£) The actual consumption is also smaller, since gas genera-
tor power plants are independent of extraneous sources, as per
their originally intended use.

Furthermore,
g) There are no development cost or risks involved.

h) The development risk for the use-turbine is minimal
since design data have been fixed through existing and proven gas
generators and no high operating temperatures are necessary for the
other one,

i) Completion oflthe gas generators with a use-turbine
can be accomplished .on short notice; thus the machinery part would
be complete. -

3) Shortﬂaésembly time of the machinery woﬁld mean short
construction time, -

k) There would be no down-time, due to repairs of exchanging
gas generators being done during the daily non-operating period.

'1) Fasy and fast transportation of exchange power plants,f
as well as, if required, spare parts, due to the low weight of the
gas generator. -

;) Overhaul operations on an assembly line can be accomp-
lished by utilizing existing aircraft engine facilities.

Tn order to provide proof of the statements made, a prototype
installation is being built (See third. cover sheet). : ‘

The prospect of utilizing aircraft engines not only for sta-
tionary installations, but also for mobile installation can be en-
visioned, taking advantage of the reduced space and weight require-
ments of these engines. T
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