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INTERNATIONAL AFFAIRS

REGULATION ON TRANSPORTATION OF USED NUCLEAR FUEL TO CEMA COUNTRIES
Sofia DURZHAVEN VESTNIK in Bulgarian 20 Jun T8 pp 570-5T7k

[Rules governing the safe transportation of used nuclear fuel from atomic
pover plants of the CEMA countries as approved by the 383d Session of the
CEMA Executive Committee, Vol V of the Protocol of 23 November 1977; ap-
proved by the Bureau of the Council of Ministers by Decision No 223 of
1L December 1977; in force as of 1 July 1978]

[Text] Part I. Transportation by Rail
1. General Provisions

1.1. These rules determine the basic provisions in effect in the prepara-
tion, organization and transport of used nuclear fuel by rail between the
CEMA countries.

1.2. The transporting of used nuclear fuel in the form of fuel assemblies
(termed below FA) is to be carried out in accord with these rules accord—
ing to the technical conditions agreed upon by the CEMA countries for the
FA (used) from atomic power plants (AETs) with reactors of the correspond-
ing type (hereafter, the FA technical conditions), and also in accord with
the current international documents in this area as approved by the member
nations to these rules.

1.3. TFor ensuring aviation and nuclear safety in the preparation, organi-
zation and transporting of the FA, the Rules for Safe Transporting of Radio-
active Substances are to be applied (the revised edition of 1973 of the
safety standards of the International Atomic Energy Agency (IAEA), Safety
Series No 6), hereafter called the IAEA Rules for the Safe Transporting of
Radioactive Substances.

1.4, In transporting the FA, the nations participating in these rules must
take into account the dangerous properties of the goods such as the possi-
bility of the occurrence of a critical state, high radicactivity, toxicity,
explosiveness, corrosiveness, and spontaneous ignition, and in line with
this take the necessary measures to prevent the occurrence of dangerous
situations.




S % 5 The natlon on whose terrltory the AETs is located and’ the nation on
-whose territory. is located the reprocessing plant are to observe the re-
quirements of the Nuclear Weapons Nonproliferation Treaty and the require-
ments of the IAEA in transporting nuclear materials from one nation to
another.

1.6. To the degree that these rules do not envisage other arrangements,

in transporting the FA, the Agreement on International Rail Freight Trans-
port (SMGS) and the Regulation Governing the Use of Railway Cars in Inter-
national Passenger and Rail Freight Traffic (PPV) which are recognized by
the nations participating in these rules are to remain in force.

1.7. In these rules:

V ~1.7.1. Transporting means the transporting of FA and any other operation
related to the transporting, including loading, unloading and protection
during transport;

1.7.2. The used FA having insignificant damage to the housing of the fuel
element [FE], means an assembly having microcracks in the FE casing through
whlch gases escape during 1ts work in the reactor;

1.7.3. A used assembly having significant damage to the casing of the FE
means an assembly having cracks of other destruction to the FE housing
through which the nuclear fuel is flushed out during its operation in the
reactor, as well as a destroyed, cut or melted assembly;

1.7.4. A radiation accident means an accident, including a nuclear one,
which may cause the release of radioactive substances in the environment
in quantities exceeding the value of the packaging tolerances indicated in
the TAEA Rules for the Safe Transporting of Radioactive Substances (Point
230b) or exceeding the level of the power of the equivalent radiation dose
designated in Point 3.11 of these rules;

1.7.5. A railroad accident means an accident which can cause the halting
of the special train due to a technical malfunction of the rail transport
or the rail line but unrelated to the damage to the containers carrying
the used nuclear fuel;

1.7.6. The safety car means each car included in the special train for
providing the safety of the freight;

1.7.7. The competent bodies mean the national bodies designated in the
appendix to these rules and empowered or recognized by the corresponding
nations as such for all purposes related to these rules.

2. Technical Requirements Made in Transporting Used Nuclear Fuel

2.1. The FA which are to be sent to the reprocessing plants must meet the
technical requirements for the FA approved by the CEMA members.




2.2, The nation on whose terrilory the AETs is located is to provide the
following:

2.2.1. The performing of all operations involving the FA in strict accord
with the plans for the transport-production facilities of the AETs and the
working operational instructions which regulate the compulsory observance
of the requirements of the FA technical condition;

2.2.2. Control over the technical and physical state of all the FA sequen-
tially through all stages of work from the moment of receiving the FA from
the nation on whose territory the producing plant is located, up to the
dispatching of them to the nation on whose territory the reprocessing plant
is located.

2.3. FA before dispatch to the reprocessing plant are to be held in the

FA holding pools of the AETs for at least 3 years from the day of shutting
down the water—cooled power reactor (WCPR) for reloading and from the moment
of removing the fuel for other types of reactors. The time for holding

the FA may be reduced to 2 years for the AETs the plans of which envisage

a capacity of the holding tanks designed for 2 years.

2.4, The designs of the containers and the container sets in which the FA
are transported to the nation on whose territory the reprocessing plant is
located must meet the safe transporting requirements, they must be qualified
for mechanical and thermal stability, for airtightness and for radiation
and nuclear safety, and must be approved by the competent bodies of the
nations participating in the transporting in accord with the ITAEA Rules for
the Safe Transporting of Radioactive Substances, Section IT (Points 228-224)
and Sections VI and VIII.

2.5. The transporting container sets in which the FA will be transported
to the nation on whose territory the reprocessing plant is located, depend-
ing upon the technical state of the assemblies after their use in the
reactor, must contain:

2.5.1. Transport containers and transport packaging in the form of cases
(metal b.r. [expansion unknown]) for transporting the FA which do not have
any damage to the casing of the fuel elements;

2.5.2. Transport containers and transport packaging in the form of cases
(metal b.r.) and reusable airtight vessels (cans) in transporting FA having
insignificant damage to the FE casings;

2.5.3. Transport containers and transport packaging in the form of cases
(metal b.r.) and airtight vessels (cans) for single use in transporting the
FA which have significant damage to the FE casings.




3. ‘Transporting Cénditions}

3.1. 'The FA are delivered to the nation on whoseé territory ‘the reprocess-
ing plant is located by special trains in special container freight cars
as a full load (carloading) in through nomtransloaded rail traffic.

3.2. The special train must be made up of the container cars, the accom-
panying cars and two safety cars.

The container cars and the accompanying cars designed for the transporting .
of the FA from series reactors are the property of the nation on whose :
territory the reprocessing plant is located. The quantitative composition -
of the cars in the special train is determined by the technical‘conditions
for the FA. S I ’

The safety cars are provided by each railroad participating in the trans-
port during the passage of the special train across the territory of its
state. In the event that by mutual agreement the safety cars will pass
over the territories of two or more states, they must meet the technical
conditions of the PPV. ‘

The'questioné related to the safety cars and their place in the consist are
~determined by the internal rules of the railroads participating in the ship-
ping of the used nuclear fuel.

3.3. The container cars and the accompanying cars must meet the specifica-
tions and technical conditions of the plants producing these cars and also
meet the technical requirements according to the PPV current for cars with
a gauge of 1,435 mm and 1,520 mm. S

The handling of the designated cars in the railroads of the nations parti-
cipating in these rules is carried out according to the conditions stemming
from Point 2, §14 of the PPV and in effect for railway cars not belonging
to the railroads of the nation. .

The transport containers and the transport packaging (cases and cans) must
conform to the specifications and technical conditions of the producer
plants, and have markings in accord with the requirements of the technical
.conditions for the FA and the IAEA Rules for the Safe Transporting of Radio-
active Substances, Section VIII (Points 822 and 823). The designated equip-
ment must be in a proper working state.

3.4. The nation which owns the container cars and the accompanying cars
provides the proper technical order of the special equipment in observing
the rules for its technical operation.

3.5. Prior to the dispatch of the FA to the reprocessing plant, permission
is drawn up in accord with the IAFA Rules for the Safe Transporting of
Radioactive Substances, Section VIII.




3.6. The dispatching of the special train with the FA and also the emply
transport containers must be first approved among the competent bodies of
the nations participating in the transporting of the FA and carried out
according to the procedure stipulated in the regulations of Article 5 of
the SMGS.

3.7. Prior to each shipment of FA, testing of the containers must be car-
ried out as well as other measures in accord with the IAEA Rules for the
Safe Transporting of Radioactive Substances, Section VII (Points 738 and
739), and in addition the technical state of the cars must be inspected
according to the program agreed upon by the nations participating in these
rules. ‘

3.8. The loading of the FA in the transport packing and the transport
packing into the transport containers. and the transport containers onto
the container car is carried out by the personnel and equipment of the
sender following procedures stipulated in the plans of the transport-
production facilities of the AETs and the requirements of the FA technical

conditions.

In the event that on the territory of the AETs there is no railroad line,
the nation on whose territory the AETs is located on its own territory pro-
vides for the transloading of the transport containers from the rail trans-
port to any other (motor or water) and the delivery of them to the loading
installation of the AETs and back.

3.9. The sender, prior to locading the FA into the transport packing and
into the transport containers is obliged to establish:

3.9.1. The conformity of transport packing to the technical state of the
FA and to the type of packing according to the FA technical conditions;

3.9.2. The absence of leaks, rust and foreign matter in the transport
packing and containers.

3.10. Prior to the departure of the special train with the FA from the
AETs and also in the departure of an empty train from the reprocessing
plant, dosimetric monitoring is carried out of these trains for the degree
of radiation and superficial contamination. :

3.11. The power of the equivalent radiation dose at any point on the ex-
ternal surface of the container car and also the external surface of the
packing with the FA must not exceed 200 mber/kr, and at any point 2 meters
away from the vertical plane formed by the outside side surfaces of the
container car, 10 mber/hr.

3.12. The unfixed radioactive contamination at any point on the inner
surface of the container car, on the inner surface of the packing set for
the FA and the equipment which is located inside the loaded or empty con-
tainer car upon departure must not exceed:




" *  for beta or gamma emitters. :"7»*10‘“~ﬁiérbcuries,per cm?,
 for alpha emitters o , lO‘s.microcuries.per.cmz.
The unfixed radioactive contamination of the external surface of the con-
tainer car must be as low as is practically possible, but must not exceed:
"for beta or gamma emitters 10> microcuries pér cmz;
for alpha emitters ' lO‘f6 microcuries per cm?.

The designated maximum levels of radiocactive contamination also apply to
the empty transport containers and container cars which are empty of FA.

The above values are acceptable in the instance .of averaging at any part S
of the surface with .an area of 300 cm2. T :

3.13. The accompanying and safety cars which are part of the consist of -
the special train must not be radioactively contaminated.

3.14. The transport containers loaded with FA mist be sealed by the repre-
sentatives of the AETs and by representatives of the nation on whose ter-
ritory the reprocessing plant is located, and when necessary, by represen~
tatives of the TAEA.

3.15. Before the departure of a special train with FA from the AETs and
also in the departure of an empty train from the reprocessing plant, the
shipping documents are drawn up in accord with the SMGS.

3.16. The represehtative of the nation on whose territory-the reprocessing
plant is located, prior to the loading of the FA into the special train,
submits the following documents to the representatives of the nation on
whose territory the AETs is located:

3.16.1. A copy of the documents for certification of the packing sets;

3.16.2. Protocols of the dosimetric monitoring of the special train.

3.17. The acceptance of the FA of the AETs is drawn up in a protocol to
which are appended:

3.17.1. The specifications of the FA, the cases, the transport containers
and the diagrams for loading the casings and filled out in accord with
the requirements of the FA technical conditions;

3.17.2. Protocols of the dosimetric monitoring of the special traing

3.17.3. Protocols of the sealing of the containers.

3.18. At the point where the loaded special train is turned over to the
nation on whose territory the reprocessing plant is located as well as at




the point where the empty train is turned over to the nation on whose terri-
tory the AETs is located, the representatives of these nations draw up a
protocol for the turning over of the means of transport and to which they

append:

'3,18.1. Protocols of the dosimetric monitoring drawn up at the AETs (at

the reprocessing plant) and the place where the special train is turned
over;

3.18.2. Protocols for the sealing of the containers;

3.18.3. Protocols from a check on the completeness of the equipment of
the special train according to the data of the inventory.

In turning over a loaded special train to a nation on whose territory the
reprocessing plant is located, to the protocol for turning over the means
of transport they also append the specifications of the FA, the packing,

the transport containers and the diagrams for the filling of the packing
and filled out by the AETs in accord with the requirements of the FA techni-

cal conditions.

3.19. To the representatives of the nations across whose territory the
freight is to be transited, the following are supplied:

3.19.1. A copy of the protocol of the dosimetric monitoring of the special
traing :

3.19.2. A copy of the inventory of the transported FA.

3.20. The transporting of the FA is carried out under the consfant control
of the competent bodies of the nations over whose territory the shipment is
made.

4. Procedure for Notification of Shipments

4.1. The competent bodies of the nation dispatching the FA, no later than

15 days prior to the departure of the special loaded or empty train, notify
by telegraph (telex) the appropriate competent bodies of the recipient nation
as well as the nations across which a transit shipment is to be made of the
departure of the freight, and indicate the border points through which the
special train will pass, as well as the time of its arrival at the border

stations.

4.2, The competent bodies of the nation sending the FA inform the competent
bodies of the nations across whose territory the freight is to be transited
as well as the recipient nation of the actual date of dispatch of the
freight and the expected arrival of the special train at the border stations.




4.3. In the event of a disruption of the traffic schedule of the special
train, a representative from the competent body of the nation on whose

territory the disruption has occurred immediately provides information on
the change in the arrival time of the train at the border stations. :

4.4, The competent bodies of the sending nation can dispatch a loaded -
special train after the competent bodies of the nation over whose terri-
tory the shipment is to be transited and the recipient nation have given
their agreement to this.

>. Escort and Security

5.1. The escort and security of the special train are carried out by the
technical personnel for‘servicingﬁthe special equipment of the special
train, the technical personnel of the railroads (the train brigade) and
security. S :

5.2. The technical personnel for serving the special equipment is provided
by the nation owning the container car and the accompanying cars, and they
accompany the cars during the entire journey. If the container cars and

the accompanying cars belong to the nation on whose territory the AETs is.
located, the service personnel accompany the cars from the AETs to the
frontier of the nation on whose territory the reprocessing plant is located,
and vice versa. - : '

5.3. The technical personnel from the railroads (train brigade) is provided
for the accompanying of a special train consist by the nation over whose
“territory it is to pass. The quantitative composition and the tasks of the
train brigade are determined by the domestic regulations of the railroads

in the given nation.

5.k, Security for the special train is provided by the nation over whose
territory the train passes.

2.5. The technical personnel which serves the special equipment on the
special train is under the Jjurisdiction of the rules of the railroads in
effect in the nation over whose territory the train is passing.

The technical personnel serving the special equipment on the special train
is obliged to know and observe the Fire Rules as well as the methods for
extinguishing a fire, the measures to eliminate the consequences of an
accident, as well as the procedures for providing medical first aid.

6. Customs Procedures

6.1. The contents of the sealed transport containers are not subject to
customs inspection.

6.2. The safety of the contents of the transport containers is monitored
from the integrity of the attached seals from the models given in the
corresponding documents. '




7. Organizational and Technical Measures to Prevent Possible Accidents
and Eliminate Their (Consequences

7.1. In the event of a radiation accident, the competent bodies: of the
nation on whose territory the reprocessing plant is located, the nation
on whose territory the AETs is located, and the nation across which the
freight is being transited work out a plan to eliminate the consegquences
of the radiation accident, each on its own territory.

7.2. In the event of a radiation accident, the leader of the technical
service group of the special train immediately informs the chief of the
train brigade of this; the chief in turn immediately notifies the compe-
tent body of the nation on whose territory the accident has occurred.

7.3. 1In the event of a railroad accident with the special train due to
the technical melfunctioning of the rolling stock of the railroad line,
the chief of the train brigade immediately informs the railroad administra-
tion of the nation on whose territory the accident has occurred of this.

7.4, TFor eliminating the consequences of a radiation accident, the nation
on whose territory the AETs is located, the nation on whose territory the
reprocessing plant is located, and the nation across which the transit
shipment is being made organize emergency brigades equipped with the re-
quired equipment and instruments. '

7.5. The consequences of the emergency are eliminated by the personnel and
equipment of the nation on whose territory the accident has occurred. When
necessary the competent body of this nation establishes contact with the
competent body of the sender nation and/or the recipient nation, and re-
guests the required personnel and equipment from these nations.

7.6. The accompanying personnel of the special train prior to each ship-
ment of the FA undergo appropriate training and are instructed on how to
proceed in an emergency situation. The accompanying personnel of the
special train is outfitted with individual protective equipment, dosi-
metric monitoring instruments, first aid equipment and equipment for the
primary extinguishing of a fire, as well as a set of equipment for carrying
out radiological decontamination of means of transport, as well as & pri-
mary personal cleansing set.

7.7. The decision for continuing the journey of the special train after s
radiation accident is taken by the competent body of the nation on whose
territory the accident has occurred.

7.8. For solving the questions arising in line with a radiation accident,
including restitution of damages, the nations participating in the ship-

ment, in accord with these rules, will set up under agreement special bi-
or multilateral (including intergovernmental) commissions. These commis-
sions are to be supplied with documents reflecting the actually performed
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-tion surveying of the terrain, means of transport and personnel. -
Appendii to Part I

List ofACompetent Bodies of'fhe‘Nafiqné for the Tfanspofting of Used
Nuclear Fuel S T

Bulgaria

1. For the questions of nuclear safety in transporting used fuel:h Committee
for the Peaceful Use of Atomic Energy, 8 Slavyanska, Sofia, tel. T2-02-17.

A”2. For coordination of transport questions: Ministry of Transport, Sofia.
'-iffﬂungarygﬁ;ﬁiw |
l,~ For the Questions of nuclear safety in the transporfing'of used fuel:
State Atomic Energy Committee, Post Office Box 565,.Budapest, 1374; telex
224907 oabh. - :

2. For coordinating transport questioné: Ministry of Transport and Com-
munications, Nepkeztarsasag No T3/75, Budapest, 1940; telex 224342 mavvih. -

GDR

1. TFor the questions of nuclear safety in transporting used fuel: State
Administration for Atomic Safety and Defense Against Radiation, 117
Waldowallee, Karishorst, Berlin, 1157; tel. 50-970, telex 112632 S7Sdd.

2. For coordinating transport questions: GDR Ministry of Railroads,
Vosstrasse 33, Berlin 108.

Cuba

1. For the QuestionS'of nuclear safety in transporting'used fuel: ©National
Commission for the Peaceful Use of Atomic Energy, Post Office Box 2169,
Havana, tel. 32-9293.

2. For coordinating transport questions: Ministry of Transport, Havana.
Poland

1. For coordinsting questions relating to radiation packing: Ministry of
‘Power and Atomic Energy, 2 Misia Street, Warsaw, tel. 217795, telex 81L611.

2. For coordinating transport questions: Ministry of Railroads, 4/6 Halu-
binsky Street, Warsaw 00-613, tel. 244591, telex polfer warszawa 8138.

10

- diagrams of the rédiatidﬁ~Situatidn;fahdjSheetsashowing.data‘from the radia~ -
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Romania

1. For the questions of nuclear safety in transporting used fuel: State
Committee for Nuclear Energy, Post Office Box 5203, Bucarest-Mugurele.

2. For the question of transporting irradiated fuel: Ministry of Transport
and Communications, 38 Dinicu Golescu Boulevard, Bucarest.

USSR

1. For the questions of nuclear safety in transporting used nuclear fuel:
State Committee for the Use of Atomic Energy of the USSR, 26 Staromonetnyy
Lane, Moscow, Zh-180, 109180.

2. For coordinating transport questions: Ministry of Railways, 2 Novo-
basmannaya, Moscow.

CSSR

1. For the questions of nuclear safety in transporting used fuel: C(zecho-
slovak Commission for Atomic Energy, 9 Slezska, Prague 2, 12029.

2. TFor the questions of transporting irradiated fuel: Federal Ministry of
Transport, 33 na Przikope, Prague 1, 11005.

Note. The appropriate nations will immediately notify one another of

changes in the names and addresses of the competent bodies through the
CEMA Secretariat.

10272
Cs80: 2202

1







BULGARTA

PHYSICO-CHEMICAL LABORATORY DEVELOPS BUILDING MATERIALS

Sofia ECONOMIC NEWS OF BULGARIA in English No 6, 1976 p 2

[Fest]

The General Laboratory of Physico- v

Chemical Mechanics at the Bulgarian
Academy of Sciences is working on
various methods of obtaining materials
for use in building and in industry. Once
of the materials recently obtained at
the laboratory is a composition basea
Largely on phosphogypsum — a residuc
from the production of phosphoric acid
whose uitlization is stith a problem on a
world scale. About 100 mullion tons of
this material are obtained in the world
every year, our country accounting for
some 2 million tons. The method
worked out for utilizing this residue
will help in solving the importtant pro-
blem of environmental protection,
Another rescarch project dealt with
at the Laboratory concerns the produe-
tion of polymer-concrete pipes. ‘The

Cs0: 2020

pipes obtained show high resistance to
coriosion and vaiuabie physico-che-
mical properties, in addition to being
appreciably lighter and cheaper than
the steel pipes. )

The share of phosphogypsum in the
new material may vary between 30 and
90 per cent, and this fact creates
apportunities for its utilization on a
ery targe scale. Besides that, the new
material is obtained without any addi-
tional processing of the phospho-
gypsum. It will be used in making
partition panel walls which will in no
way be inferior to the most efficient
heat- and sound-insulation materials,
and will be about 50 per cent cheaper.

The method of making the polymer-
concrete pipes has been recognized the
status of invention in Bulgaria. 1t pro-

12

vides for the manufacture of pipes 100
to 700 mm in diarmeter and with wall
thickness of 8 to 30 mm. In- their
mechanical properties the polymer

_ concrete pipes manufactured in Bul-

garia are superior (o similar pipes manu-
factured abroad. When used in the
disposal of tailings and slurry in enter-
prises of the non-ferrous metallurgy
they proved to be up to 7 times more
resistant to wear than the special corro-
sion-proof steel pipes and 4 times more
resistant than the PVC pipes. The poly-
mer-concrete piper are between 1.5 and
2.8 times highter than the steel pipes
and 30 per cent cheeper, Their vse
results in reduced transportation and
assembly  costs and in longer oper:-
tional lile, hence in obtaining higher
economic effect.

Reproduced from

] best available copy. %




BRIEF SCIENTIFIC-TECHNICAL NEW S

Sofia ECONOMIC NEWS OF BULGARIA in English No 6, 1978 p 2

___INNOVATORS a( the ivan Bonov.
Factory for plastic products in the '

town of Knezha have devised a highly
efficient process for producing fibre-
glass-plastic vessels. The products relat-

el to the new technological process

have been manufactured for the first
time in Europe. These .are the “G-8"

and “G-16" containers fitted to ma-

chines used in picking grapes, tomatoes
and other types of fruit and vegetables,
As there is no need of packing, labour
productivity has increased many times.
The containers manufactured are of 9
and 17 cubic metres capacity. Almost
all socialist countries have shown in-
terest in the new product. The first 12
containers have been sent to the Soviet
Union and models will soon be sent to
the German Democratic Republic and
other countries,

L R B ]
NEW PROCESSES have been

worked out at the Chemical and Phar-
maceutical Plant in the towns of Stanke

Dimitrov for the production of alu-
minium and magnesium gel. A new .

type of “Corouna™ colloid mills are
used in the final treatment of the

_preparation. A number of foreign firms

have also shown  interest in the new
product of the Plant R

GABROVQ. The Podem Plant in the
town manufactures explosion-proof
electric hoists designed for operation
_under conditions of higher fire hazards.
They are of capacities up to 2 tons, and
have long been in great demand on the
international market.
" The new electric hoists are manufac-
tured in three different variants, de-
pending on the height of hoisting which

may be 6, 9 and 12 metres. Hoisting .

speed is 8 metres/min. while horizontal
travel is 20 metres/min.

*ss
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THE DOUNAV PLANT for mecha-
nical and hydraulic jacks in the town of
QOryahovo has initiated the manufacture
of a new type of hydraulic jack to be
exported to Czechoslovakia. It is de-
signed for weights of up to 7 tons.

The manufacture is continuing for
jacks to be exported to France, the

ederal  Republic of Germany,

Denmark, Finland, to some of the

countries of the Middle East, and to
almost all soctalist countries. Provisions
have been made for a twofold increase
in the manufacturing programme of the
Plant this year.

x8 %

A POWERFUL thyristor converter
for induction heating has been designed
at the Industrial Electronic Plant in the
town of Gabrovo. This new item of
industrial-electronic equipment bears
the code name of PT-2-250 and consti-
tutes a continuation of the series of
Bulgarian-manufactured thyristor trans-
ducers for induction heating of 100 to
800 kilovolt capacities. Many foreign
firms have aiready shown interest in
these converters.

LR

THE BULK of the. output of the
Telephone Equipment Plant in the
town of Bansko is earmarked. for
export to the USSR and to the German
Democratic Republic. It consists of a
number of new products of the Plant —
mainly telephone exchanges which are
up to the latest technical requifements

in this branch of technology.

LR

CO-OPERATION has existed over a
number of years now between the Plant
for Telephone Eguipment in the Soviet
town of Perm and the Telephone Piant
in Belogradchik, Bulgaria. One result
of the efforts of the experts from the
two enterprises is the new telephone

_apparatus with push-button electronic

dialling, designed in a number of modi-
fications. Dialling is very prompt, con-
venient and efficient, using push-button
electronic elements, and without any
need for storage battery. The appara-
tuses are attractive in foim and their
technical and economic parameters are

high.
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METHOD OF LOCAL ELECTRIC-ARC DEPOSITING OF ME[IJALS DESCRIBE’D

Sofla ECONOMIC NEWS OF BUI.GARIA in Engllsh No 6, 1978 P l

Cs0:

o _[Krtlcle by V. Gora.noy]

‘Patents have been issued in more
thar. 15 countries, including the USA,
the Federal Republic of Germany, Bri-
r12in, Switzerland and Belgium, for the

original Bulgarian method of local elec- .

tric-arc depositing of metals and alloys.
The new- method climinates the condi-

-.. tions restricting . the large-scale applica-

tion of the normal electnc-arc deposit-
ing of such material.

The qualitative and quantitative '

characteristics of the coatings obtained

" are larecly influenced by variations in
- the speed of the revolving electrode, in
"its diameter, in the parameters of their

planetary movement, and m the size of
the current pulses.

The Elfa range of dewces has been
designed on the basis of the above
method. It includes Serigs 100 for
semi-conductor appliances, Series 200 —
for integrated circuits, Series 300 - for
reglets, Series 400 — for contact blades,
and Sernies 500 — for various tools (with
531 as its latest representative).

Depending on their concrete use, the
various types differ in their design,
thcugh at the sare time they have been
unified to the maximum degree,
thereby providing for the interchan-
geability of the individual blocks,
assemblies and parts. This renders ser-
vicing very easy and reduces the
number of spares required by -the

clients. .
There are new items in the above

series of equipment which are at ‘the
phase of experimental models: Series
600 for depositing on tape material and
Scries 700 for deposmng on hard-alloy
lamellae,

Work is under way for linking the

apparatuses  to dlg(al-programme
devices and for manufacturing special
automated apparatuses as per custo-
mer's requests.

2020

"The 'n.ew::inethod which is. realized

through. the Elfa apparatuses, makes it
possible to effect substantial savings in
expensive metals. Using the equipment
of Series 100 leads to reducing the
consumption of gold 150 times.

The apparatuses belonging to Serics

500 are used oh a very large scale to

déposit.  wear-resistant hard-alloy
coatings on various mechanical tools.

The resultant increase in wear is the

following: 3.5 times for gearcutting

tools, 4 times for thread-cutting tools, -

8 to 10 times for tools used in working
holes, 7.5 times for spccial shaping
blades, S times for milling cutters, and
3.5 times for stamping dies.

The method may be employed to

depostit material on used tools, after .
sharpening, and also to deposit a harder -

alloy than that of the particular tool,
thereby allowing for an increase in m
operating speed.

The annual economic effect from the
use of an apparatus of the 511 (531)
type, upon operation in two shifts,
ranges between 200,000 and 400,000
dollars. The real effect is an over
fourfold decrease in the number of
tools used in normal operation.

Further details on the Elfa appara-
tuscs, quotations included, can be
obtained from the expomng estabhsh
ment:

The Technika Forelgn-Trade Orga-
nization

125 Lenin Blvd., Block 2

Sofia, 1113, Bulgaria

Telex: 23278 VOTI:CH BG
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HUNGARY

TASKS OF AGRICULTURAL RESEARCH INSTITUTES DEFINED

Budapest MEZOGAZDASAGI ES EIEIMEZESUGYI ERTESITO in Hungerian 30 Jun 78
pp 453-455

Lﬁirective No 6/1978 (MEM. E. 14) MEM [ﬁinistry of Agriculture and Food
Industrz7 by the minister of agriculture and food industry about_the
research tasks of research institutes, universities and collegeg/

LTexE7 1. The directive's supplement contains the research tasks of
research institutes defined in Point 2. and of the universities and col~
leges listed in Point 3. of the directive.

2. Agrargazdasagl Kutato Intezet Lﬁesearch Institute of Agricultural
Economics/, Budapest,

Orszagos Mezogazdasagi Fajtakigerleti Intezet éﬁational Lgricultural
Type Experimentation Institutg/, Budapest,

Allattenyesztesi Kutato Intezet Lﬁesearch Institute for Animal Raising7,
Biatorbagy (Herceghalom),

Erdeszeti Tudomanyos Intezet égcientific Institute of Forestry7, Budapest,

Gabonatermesztesi Kutato Intezet /Research Institute of Grain Growing7,,
Szeged, -

Haltényesztesi Kutato Intezet /Research Institute for Fisheries7, Szarvas,

Gyumolcs- es Disznovenytermesztesi Kutato Intezet /Research Institute
for Growing Fruit and Decorative Plantg/, Budapest,

Kisallattenyesztesi Kutato Intezet éﬁesearch Institute for Raising Small
AnimalE/, Godollo,

MEM Muszaki Intezet éTechnical Institute of the Ministry of Agriculture
and Food Industry/, Godollo,
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‘Novenyvedelml Kutato Intezet /Research Instltute for the Protectlon of
--.Plants/ Budapest, . :

, Ontozesi~Kutato.IntéZetf/ieséarchfinstifﬁEE~fofiIrrigatiou]‘*Szarvas, -

Szoleszetl es Boraszati Kutato Intezet /Research Instltute for Grape
" Growing and Wlnerles7 Kecskemet,

Takarmanytermeszte31 Kutato Intezet /Research Instltute for Fodder
Grow1ng/ Iregszemcse, :

Zoldsegtermeszte31 Kutato Intezet /Research Institute for Vegetable
Grow1ng/ Kecskemet.

_43. Agrartudomanyl Egyetem /Un1ver51ty of Agricultural Sc1ences7
' Debrecen, :

. AgrartudonamyiiEgyetem [ﬁniversity of Agricultural Sciepce§7, Godollo,
Agrartudomanyi Egyetem [ﬁniversity of Agriculturél Scienée§7, Keszthely,
Allatorvostudomanyi Egyetém /ﬁniversity of Veterinarian Science7 Budapest,

Erdeszeti es Faipari Egyetem /Un1versity of Forestry and Lumber Industry7
Sopron,

Kerteszeti Egyetem [ﬁniversity of Horticulturg7, Bﬁdapest,
Elelmiszeripari Foiékola [ﬁbod Industry Collegg7, Szeged,

Mezogazdasagi Foiskola LZgricultural Collegg7, Kaposvar.

4. The research institutes conduct the1r business according to the
banking account budgetary system.

5. This directive becomes effective on the day it is published. Simul-
taneously, No. 29/1970 (MEM. E. 37) MEM, No. 24/1974 (MEM. E. 44) MEM,
No. 1/1976 (MEM. E, 7) MEM and No. 15/1976 (MEM E. 12) MEM directives

are superseded.

[Eigneg7 Jeno Vancsa, Deputy Minister
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Supplement to Directive No 6/1978 (MEM. E. 14) MEM.

Research Tasks of the Research institutes and of the Universities and
Colleges .

Agrargazdaaagl Kutato Intezet /Research Institute of Agricultural Econ-
omlcs/ Budapest

Discovery and complex research of the economic laws prevailing in agri-
culture. ‘ '

Research of ways and means serving the economic regulation of agriculture,
drawing of conclusions and working out proposals for economic policy
decisions, investigation of the situation and significance of agriculture
and the food industry in the people's economy, working out methods and
prognoses for the planning of growth.

Complex economic study of the branch.including the vertical and horizontal
levels, the people's economy and plant management, laying down scientific
foundations in the producer cooperatives and within the state farms for
improving operations.

Realization of the most advanced plant and work organizing procedures in
practice, coordination of the organizing activity under way in agri-~
culture, organizational service and evaluation of the practical appli-
cability of the results achieved by organization science.

To perform the latter tasks, the institute operates an independently
funded department named Agraripari Szervezesi Szolgalat /Oxganlzlng

Service of the Agricultural Industry/

Orszagos Mezogazdasagi Fajtakiserleti Intezet [ﬁational Agricultural Type
Experimentation Institute/

Its task is te organize type experiments and type tests and to evaluate
the results, to make proposals for national qualification and for de-
termining the breeding and economic values of animal types. Its task is
to further develop type-research methodology, to maintain and profes-
sionally direct type-experiment stations.

Tt is also its task to import the extender materials needed for type-
comparison experiments, to aid in the distribution of new types, to
collect, save, document domestic and foreign plant types, to organize
their exchange, to perform evaluating investigations on the collected
material. Cooperation in type improvement by making available the base
materials for type improvement and following type-maintenance activity
with attention. Collecting and evaluation study of plant types grown by
man and those living in the wild and of the various varieties of these,
passing them on as type-improvement base materials and preserving them as
gene reserves.
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Erdeszeti Tndomsnyos‘Intezetfl§éientific Institute of;Forestrz7,»Budapest

Its task is complex research directed at developing systems theory in
forestry management - (ecology, type improvement, forest renewal and
planting, forestry operations, arboriculture study, defense against fungus
infections and damaging insects which cause damage in the forest, techno-
1og1ca1 development, aenonomics /s1c7

It coordinates research and development tasks d1rected at plant and work ..
organlzatlon in forestry management and in the prxmary lumber 1ndustry.

It conducts sc1ent1f1c study of the forest's env1romnenta1 ‘protection,.
..social and vacatlonlng roles, cooperates in establlshlng and malntalnxng
a forestry gene bank. :

Coordinates the environmental protection and gene bank research projects . - fl{::,'_

agriculture and of the food industry branch.

Gabonatermesztesi Kutato Intezet Lﬁesearch Institute of Graianrowin§7,

~ Szeged

‘Its task is type improvement of bread grains (autumn wheat, spring wheat,
rye) and of fodder_grains (autumn barley, spring barley, brewing barley, -
autumn oat, spring oat, triticale La wheat-rye cross/, corn, fodder:
sorghum/broom sorghum, oil flax, sunflower and rape), and the modern-
ization of growing these. :

Haltenyesztesi Kutato Intezet Lﬁesearch Institute for Fisherie§7, Szarvas

Its task is to perform the research tasks related to increasing the
quantity and improving the.quality of fishmeat production.’ '

Gyumolcs- es Disznovenytermesztesi Kutato Intezet /Research Institute for .
Growing Fruit and Decorative Plants7 Budapest

Its task is to do type 1mprovement work on fruit-bearing plants, do type
improvement work on rosés and annual flowers and to modernize the growing
of these.

Kisallattenyesztesi Kutato Intezet /Research Institute for Raising Small
Anlmals7 ‘Godollo

Its task is research.directed at improving the raising of small enimals
and at improving thé raising of bees and of honey production.
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MEM Muszaki Intezet /Technical Institute of the Ministry of Agriculture
and Food Industrz/, Godollo :

Tts task is to conduct research and experiments directed at developing
agricultural machinery systems, at improving the mechanization technology
of the producing branches, at improving the organization of work done by
machinery, of machinery operation and of plant maintenance; conducting
technical and economic studies, working out prognoses directed at im-
proving the complex mechanization of agriculture over the long run; con-
ducting labor and health protection research, working out study procedures
related to machinery and equipment; trying out new machinery, supervisory
investigation of equipment and establishments, working out the supplements
necessary for their operation, aid in the introduction of new plant pro-
cedures.

Novenyvedelml Kutato Intezet /Resparch Institute for the Protectlon of
Plants/ Budapest

Its task is to conduct basic research related to the biology of the
causers of damage and causers of illness to plants and of weeds, to im-
prove the methods of defense against the damage causers.

Ontozesi Kutato Intezet / lesearch Institute for Irrlgat10n7 Szarvas

Tts task is to research the biological, production, technical and economic
foundations of production using irrigation, to improve pasture and meadow
management, type improvement of lawn plants and of rice, and improvement
of their production.

Szoleszeti es Boraszati Kutato Intezet /Research Institute for Grape
Growing and W1n9r1e57 Kecskemet

Its task is to improve grape types and to improve the growing of these,
to work out the modern methods of grape processing and of the handling
of wine. :

Takarmanytermesztesi Kutato ‘Intezet /Research Institute for Fodder
Growing/, Iregszemcse

Its task is to work out modern fodder-producing systems and the complex
research directed at their improvement, and type improvement of oil

containing plants, soya and fodder peas.

Zoldsegtermesztesi Kutato Intezet /Research Institute for Vegetable
Grow1ng/ Kecskemet

Its task is to do type improvement on vegetables and to improve the
growing of these.
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-'Allattenyeszte51 Kutato Intezet ’Research Instltute for Anlma,:Ral81ng7
B1atorbagy (Herceghalom) 3

v'“.Its task is to conduct research to lay the foundatlons for raising anlmals,-i*,‘

research directed at raising milk cows and coordlnatlng this, research -
dlrected at 1mprov1ng hog and horse ralslng : ‘

f Agrartudomany1 Egyetem /Unlver31ty of Agr1cultura1 Sc1ences7 Debrecen

Its range of tasks is to perform complex research d1rected at imprOV1ng
the 'soil's management of nutritional materials and water, conduct im-
provement.research projects, research directed at improving the tilling of
the soil and the development of the soil, economic evaluation of the tech--
nical development of agricultural enterprises, and to conduct research
work directed at increasing the production of goose meat.

’."."ﬁniversity' o-f-_-’-Agricdltur’al Sciences, Godollo

- Its task is complex research d1rected at developlng the biologlcal tech—;a-
nical and economic foundations of agricultural production, type improve-
ment of perennial fibrous fodder plants and fiber plants for the plowfields,
research in.the improvement of growing these, in the methods of soil pro-
.tection-management, and further, research in wildlife mamagement, as well

as conducting research d1rected at 1ncreaslng the productlon of goose
liver.

University of Agricultural Sciences, Keszthely

Its task is type improvement of potatoes, and research directed at im-
proving soil-potency management and fodder management, and at modernizing
the management of enterprises. .

Allatorvostudomanyi Egyetem [University of Veterinarian'Science7, Budapest
Its task is research directed at working out the optimal animal health
care conditions of animal health care (veterlnary activ1ty) and of food
production of an1ma1 origin.

Kerteszet1 Egyetem [University of Horticultﬁre7, Budapest :

Its task is to examine the biologlcal, chemical, technolog1ca1 and. economic
factors or hort1cu1tural production and product preservation.

Erdeszeti es Faipari Egyetem /Un1vers1ty of Forestry and Lumber Industry7
Sopron

Its task is research in the basic questions of forestry, lumber industry
and wildlife management.
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FElelmiszeripari Foiskola Lﬁood Industfy Colleg§7, Szeged

Its task is research directed at processing animal products (in the meat
industry, dairy industry, and also in the fodder industry) .

Mezogazdasagi Foiskola [Egricultural Colleg§7, Kaposvar

Its task is research directed at beef cattle raising and at improving the
raising of pigeons.

8584 :
CS0: 2502
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HUNGARY

DISEASE RESISTANCE OF RATED WHEATS GROWN IN HUNGARY

..:~ Budapest MAGYAR MEZOGAZDASAG in Hungar1an No 21, 25 May 78 pp 6-7-

[Art1c1e by Mrs Istvan Manninger,- :Dr; Dr Laszlo Balla; Mrs Laszlo Szunics,;
Dr; and Dr Laszlo Szunics, Agricultural Research Institute of the MTA :

-,.[Hungarlan Academy of Sc1ences], Martonvasar]

[Text] Dependable yield of wheat depends primarily on the res-
istance of the types grown and on their tolerance. Mea-
sures involving the use of chemicals help; however, in-
sofar as wheat is concerned, we know economical methods
against blight only. The growing of resistant types
would provide protection against other diseases.

Diseases of Wheat

Until the mid-1960's we thought that the most dangerous diseases of wheat
are steam and leaf blight. Then, with the introduction of intensive agri-
cultural technology, the conditions became more favorable for the occur-
rence of powdery mildew. This latter disease became prevalent dur1ng the
past decade. Simultaneously with the emergence of powdery mildew, certain
stem-base diseases (Ophiobolus graminis, Fusarium ssp., Cercosporella
herpotrichoides, and so forth) also caused major damage in certain years.
During the last two years we also encountered septorial leaf and stem in-
fections, as well as yellow rust.

The greatest problem insofar as agricultural production is concerned is the
fact that the disease-resistant types have relatively short lifetimes. It
is for this reason that the Kavkaz and Aurora types, which have high yield
. and are resistant to powdery mildew and leaf blight, deteriorated in so
spectacular a manner in the recent past. Today we all know that the dete-
rioration of these types is the joint result of several different factors.
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We now have more and more of the new biotypes of the No 77 leaf blight
strain (which, according to studies of Mrs Bocsa, account for 99.6 per-
cent of the leaf-blight strains). In addition, powdery mildew types vi-
able in the presence of these types of blight emerged and spread on the
Kavkaz and Aurora wheat (No 2, 4, 9, 26, and 52). In our experience,
the steam-base diseases damage the above-mentioned wheat types more se-
riously than they did during the first two years following their intro-
duction. It is also possible that their adaptability is not as good'as
would be desired. As a result of their longer growing time, they with-
stand draught less well than the earlier types.

Another example for the stopping of the resistance is the Szava type,
which presently accounts for approximately 10 percent of the wheat acre-
age. This type was practically fully resistant to powdery mildew until
1976 but in 1977 was already found to be receptive (see the tabulation).
We could give additional examples from our own experience..

The presently used agricultural technologies favor not only the wheat but

“also the disease-causing agents. Obviously, our task for the future must

be to develop adequate resistance in the new wheat types and to try and

‘retain this resistance.

Weather Effects

We all know that the weather has also an effect on the deterioration of
the wheat through diseases, in addition to the type being grown, and the
spectrum of disease-causing agents present. Thus, we examined the preci-
pitation and temperature conditions, as well as the hours of sunshine du-
ring the years 1975, 1976, and 1977, based on data for Martonvasar. The
study covered the March to July period, which is the decisive period in-
sofar as the development of the diseases is concerned. The data show that
the precipitation was higher by 70 mm than the average of many years in
1975 (in 1976 it was 111 lower and in 1977 it was 15 mm lower). At the
same time, the temperature was close to average. The sum of the devia-
tions from the average of the five months studied was +5.8°C for 1975,
+3.5°C for 1976, and +5.0°C for 1977. The amount of sunshine was below

»average'oyer the entire study period: 263 hours less in 1975; 89 hours

less in 1976; and 201 hours less in 1977. The relative atmospheric humi-
dity and the dew conditions also affect significantly the situation, among
the weather factors.
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In our opinion, the last few years favored the proliferation of ‘the diseases
since the weather was wet, hot, and low in sunshine. The greatest losses
were encountered in 1975, where the crop yield decreased as a result of
powdery mildew on the leafs and stems, septorial and fusarial disease on ,
the stem, and stem-base diseases (steam-base fungus and stubble fungus).f~w )
The year 1976 did not favor the so-called "humid-weather" diseases; how-: "
.ever, there was much powdery mildew and stem-base blight disease. In the - ..
year 1977, there was more than average of powdery mildew, stem blight, and
stubble fungus, but not to the same degree as in'1975.,1n the year 1977,
many heads broke as a result of thunderstorms and heavy rains during the
early period. S ) o o

~‘The Yellow Blight Emerges

Yellow blight was not regarded as a dangerous wheat disease in Hungary be-
- fore since it was encountered only if the spring was wet and cold. But it
was observed in many places during 1977. Since the majority of the wheat
types grown resisted this disease, there was no major loss. The yellow
blight afflicted practically only the Rana 1, Rana 2, Rana 3, and Szava
types. But it became evident that receptive types can be damaged by yel-

- low blight, and that this disease can be éncountered in Hungary too.

- Last year the damages were above-average in Romania, Slovakia, and Bul-
. garia too. For the first time in many years, first occurrences and ma-
jor infestations were reported from Yugoslavia and Italy, respectively.

The various wheat types grown in Hungary differ sighificantly-in terms of
resistance and tolerance. The growing period also affects the magnitude

of any damage. For example, the early types precede the blight infestation
and thus are pseudo-resistant. The tabulation provides specifics about the
individual types.

In general, the types have a satisfactory resistancé3against leaf blight.
High damage is encountered only if there is a major leaf-blight epidemy.
But we must be cautious since the Jubilejnaja 50 type — which is most
receptive to leaf blight — is grown over relatively large acreage.

Most of the types grown have a less than desirable resistance against stem
blight. Thus, in years favoring this disease, we may expect epidemic infes-
tation. Some types have adéquate resistance; others are of the early type
so that they suffer no major damage. Still, we must emphasize measures
aimed at increasing the resistance to stem blight.
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None of the types is resistant to powdery mildew. However, the more re-
cent types are more resistant that the earlier types, so that there is
some improvement to report.

Among the types considered for approval by the state, the approval tests
indicate several which are more resistant to the major dieases than the
currently approved types (see the tabulation). If they turn out to be
satisfactory in all respects, and are ultimately approved, we will have
more and better types of wheet to choose from. -

Liszt- Levél- Szir- Liszt- Levél- Szér- Liszt- Levél- Szir.
Fajtik harmat | rozeda® rozsda® harmat rozsda® | rozsda® harmat | rozsda* | rozuda®
WD [y G (G2 Bwe_ (@[ (@) (3w (4)
Bezosztaja I....... 4 ' 3 4; 3 4 2 3 4 3; 4 3; 2
Martonvasiri 4 .. .. 3 3; 4 4 3 3 3 4 4; 3 3; 2
_Martonvasari 3 .... 3 3 4;: 3 3. 3 3; 4 3 4; 3 . 3; 4
Partizanka - ...... 4 - - 5 - - 3 1;2; 3 3; 2
Kompolti 1........ 4 3; 4 4 3 3 3 4 4; 3 3; 4
Martonvasirn 6 .... 3 3; 4 4; 3 3—-4 -3 4; 3 3 4; 3 4; 3
GK-3 ... 3 2; 3 4 3 2 4; 3 4 3; 2 4
GK Fertd8di 2 ..... - - - 3 2 4; 3 3 3; 2 4
Jubilejnaja 50 .. ... 3 4 4 4 3 4; 3 4 4; 3 4; 3
SzAVA. . i e 2 1; 2 4 2 2; 1 4; 3 3 2; 1 4
Martonvasdri 1 .. .. 3 3; 4 4 4 3 4 3 4 4
Libelula . ........ 2 2; 3 4 2 2 ~ 4 2 2; 3 4
NS Ranal ....... - - - 0 2 4 2 2; 1 4
NSRana 2 ....... - - - 0 2; 3 4 2 -2 4
NSRana3 ....... - - - - - - 2 2 4
dvoli ... - - — - - - 2 3; 2 4
Fajtajeliltek
(5) : 4
Mv 06-75 ........ 4 3; 4 ’ 4 4 3; 4 4; 3 4 4;3 4; 3
Mv1i-75 ......... 3 3; 4 3; 4 34 3 3 3 4; 3 3; 2
Mv 103 ... .. ... - - - 3 4; 3 3; 2 - - -
MvOs-TT7 ......... 4 3; 4 4 3 3; 2 3 4 4 3; 2
MvOG=TT7 ..co..... 1 2; 1 4; 3 1 1;2; 8 3; 4 2 2; 8 4; 3
MvOT-77.... ... 1 3 2 3-—-4 3;2;4 1; 2 4 2;3;4] 1;2;3
Mv I8-77 ......... 1 2; 3 1; 3 3 2; 1 1 2 2; 3 1; 3
Mv22-77 ..ot 4 - - 2 3;4;2 3 3 4 3
Mv23-77 ... 4 — - 2 4;3;2 3 3 4 3; 4
Bezosztajn 1. . 4 3 4; 3 4 2 3 4 3; 4 3; 2
Jelmuagyariz: * = provokdcios kisérlet .
0 - nagyon ellenills, I = eflendlld, 2 = kdzepesen ellenidllo,
2 = kozepesen fogikony, 4 = fogékony, 5 = npagyon fogékony
Megjeqgirzés : Tobh szam eléforlulisakor (pl. 3; 2) az esetek tobbscgihen az elsd szim a jellemzAhh,

Powdery-mildew and blight infestation of approved autumn wheat types and
autumn wheat types considered for approval, based on field tests
(Martonvasar, 1975-1977) [Key on next page]

26




[Key‘for table on precedlng page]

lnypes , R

Powdery mlldew j

. Leaf blight '

- Stem blight . R
. 'Types considered for approval

B T e L

Provocational’test
Highly resistant
“Resistant

Medium resistant
" Medium receptlve
Receptlve

nghly receptive,'

D W N D %

'the If several numbers are glven (for example, 3 2), the f1rst number
~given 1s more typ1ca1
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POLAND

SATELLITE-RANGING LASER SYSTEM DESCRIBED
Warsaw ZOLNIERZ WOLNOSCI in Polish 30 Jun 78 p 3

[Article by Col Dr Eng Zdsislaw Jankiowicz of the Military Technical Academy:
"The Laser and Satellites']

[Text] For us, with each passing day, space tasks are becoming ever more
common. We continue to learn without interruption of new scientific suc-
cesses in the conquest and use of outer space. Among the equipment which

has been used for over 10 years in these investigations are satellite-rang-
ing lasers. Such a first-generation rangefinder is operating in Poland at
the Polish Academy of Sciences' observatory in Borowiec, near Poznan. Pres-~
ently we are installing so-called second-generation rangefinders, and already
there is talk of a third generation. Each generation brings about more pre-
cise lasers which enable increasingly more accurate measurements.

First-generation laser rangefinders were designed to measure distances to
artificial earth satellites orbiting at distances of a little more than
1,000 km. The accuracy of these measurements was expressed in meters.
Presently it is necessary to measure satellite distances of 10,000 to 20,000
km with decimeter accuracies.

Satellite-ranging laser measurements are used to determine orbit parameters,
and thus the flight conditions of the satellite itself. Data obtained via
this method are used also for lithosphere measurements and changes within
the lithosphere.

Before I proceed to discuss the construction of a second-generation ranging
laser, however, I will attempt in a few sentences to explain its principle
of operation.

Laser rangefinders operate in a manner similar to that of ordinary radar.

Tn the case of a laser, it is a pulse of light that is emitted from a pulse
transmitter which impinges on a target, the object of the measurement. At
the receiving point (usually the same as the transmitting point), we receive
the echo signal, the so-called energy reflected from the object being measur-
ed. Because the velocity of light in space is known, the time lapse be~-
tween the time the pulse is transmitted and the time the echo is received

is a measure of this distance.
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Tt is fe,i'activél'_y:“s"iniﬁié.,'c'-ofme-asu‘fe{_ this time lapse. - To-do this, it is only « - 7

necessary to count, with the aid of an :electronic counter, the number of .. -
pulses generated by an accurate generator, a so-called quartz clock, during

" the time interval between light pulse transmission and reception. The number S
of counted pulses is directly proportional to the elapsed time, and the counter .. .

can be calibrated directly in units of distance.

Often the question is asked: -Why are IaSers.actually used for this purpose?
"To understand why, one must comprehend the size of a satellite, its dis<
tance from the Earth's surface, as well as required measurement‘accuracies.-
Only laser transmitters can-provide beam parameters that permit distance
measurements to such small objects orbiting at great distances (today
there is even talk of distances in excess of 35,000 km) with accuracies of

= about 12 centimeters or even several centimeters. But even with the aid

:tof lasers, at these distances one can "locate" only special satellites that
are adapted for this purpose, that is, satellites equipped with light re-

flectors that increase the efficiency of reflection.

used. Such a pulse is_actually a wave packet which occupies about 12 cen-
timeters in space. This permits highly accurate measurements. :

In addition, lasers enable precise beam collimation. The angle at which
the pulse is transmitted is in fractions of a milliradian (about one-hun-
- dreth of a degree). Despite this, to receive a signal reflected from such
a distant object, the wave packet must contain a relatively large amount
of energy. And lasers actually make this possible. Special generating
and amplifying systems permit the generation of light pulses having peak
powers in the gigawatt range (billions of watts) and even higher. -

The construction of a complete rangefinder system is based on its operation.
Of course, the most important component is the laser transmitter. In ad-
dition to the above—mentioﬁed-characteristics, the transmitter must trans-
mit pulses relatively frequently. A satellite is in constant motion, and _
its orbit parameters should be measured at various points in its orbit during
the time the satellite is in a station's field of view. This presents

no basic difficulty, because modern rangefinders use a yttrium-aluminum .
garnet alloyed with neodymium as the active material instead of a ruby. These
lasers, even those that are pulse activated, can generate up to 100 pulses
per second. Such a frequency is quite satisfactory when evaluating orbit
parameters. : :

Unfortunately, lasers generate a wave in the nonvisible spectrum having a
wavelength of 1.06 micrometers, for which the sensitivity of light receivers »
is insufficient. The solution to this problem is the use of known techniques
to multiply the frequencies of light waves. With the aid of nonlinear
crystals, a generated frequency can be transformed into its second harmonic.
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For a neodymium laser, -a frequency whose wavelength is 0.53 micrometer is
obtained after transformation. This is green light, which transmits well in
space and for which there are detectors that are very sensitive.

Tt should also be mentioned that the transmitter is a multistage transmitter.
It consists of a generator, pulse-shaping circuits and amplifiers. There

are many of them. Their active materials consist of rods of increasing
diameters made of yttrium-aluminum alloyed with enodymium ions. The gen-
erated pulses are amplified in them to the desired level. Now all that is
needed is to transform this radiation into its second harmonic and to

direct the light pulses toward the object in orbit via an optical transmitting
system.

A very important satellite rangefinder component is the receiver, which also
includes an optical receiving system. The receiver mirror must be at least
50 cm in diameter in order to direct as many reflected photons as possible
to the detector. There are few photons—-barely a few--several dozen or

so or up to 100, depending on measuring conditions. This make it necessary
to use a very sensitive light receiver. Multiplier phototubes are used
here; these are precooled to the temperature of liquid nitrogen (-196°C) in
order to reduce internal noise.

In addition, it is possible to receive false signals generated by other
light sources such as the Sun, stars and Moon. Not wanting to get involved
in intricate technical problems, I will only mention simplest ways of re-
ducing the probability of receiving false signals. Above all, the receiver
is open only during the short period of time when we expect the return of
the pulse echo. The orbit distance and the moment at which the reflected
pulse is to be received are known approximately. Gating the receiver sig-
nificantly decreases the possibility of noise occurring. In addition, the
receiver input is covered with a narrow-band filter which transmits light
within the narrow frequency band transmitted by the receiver. Without the
above-mentioned provisions, in general it would be impossible to receive
such low-level signals.

The transmitter and receiver telescopes are located on a stand which must
be capable of appropriate angular motions in order to track the satellite's
flight. Drive systems for these stands are usually controlled by com-
puters to which orbit data are fed. This enables the telescope to keep
pace with the tracked object. Visual observation and even manual control
are also possible when a satellite is illuminated with sunlight. Thus,
additional observation telescopes are located on the stand for this purpose.
Of course, this holds good only for specific observation hours--shortly
after sunset and before sunrise. ‘

To complete the picture, I wish to add that the very impingement of the laser
beam on the satellite. presents a problem in itself. To make repetitive
contact with the satellite with the beam (restricted to an angle that is a
fraction of a milliradian) requires unusual precision in building the stand
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as well as in controlling its motion. For this reason, the laser and the
base on which it is mounted must be at a temperature that is very stabilized.

As indicated above, despite the simple operating principle of a laser,
locating an artificial earth satellite is an unusually complicated problem.
It should be emphasized that to resolve this problem a laser, as well as
other rangefinding equipment, must be built to the most exacting world
standards. :

11899
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ROMANTA

BRIEFS

NEW MINICOMPUTER--In the enterprise for electronic computation in Bucharest,
series production has begun on a new Romanian minicomputer, the Felix MC~8,
the result of collaboration between specialists of the Polytechnical Imsti-
tute in Bucharest and the producing units. The system of computation of

the new device was designed and achieved by taking into account the latest
technologies used in the world. The minicomputer is used in the direction
and supervision of industrial processes, in economic management, in medicine,
as well as in scientific research and education units. As a result of the
use of integrated circuits for the microprocessor and memory, it has a high
level of reliability in operation. [Text] [Bucharest ROMANIA LIBERA in
Romanian 11 Jul 78 p 3] ,

€SO: 2700 END
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