
Interpretacja kszta³tów kawern mierzonych echosond¹ Chemkop
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Interpretation of cavern shapes measured by OBRGSChem Chemkop ultrasonic sensor

A b s t r a c t: From more than 30 years OBRGSChem Chemkop has used a sonar device echosonda of its own design and construc-

tion for measuring shapes and volumes of cavities created in salt deposits. At the beginning the image of the cavity was created on elec-

tro-sensitive recording paper (analog recording) and its interpretation required the use of a special software. Since 1998 the digital

recording of results has been introduced. This made it possible to create applications for automation of the interpretation process. Dur-

ing measurement images of cavities energetic field are obtained. Measurements are performed using aligned converter (energy is emit-

ted horizontally) or tilted under the desired angle. In each case converter makes full circle rotation (360°). The obtained image of

ultrasound field is filtered and shape of cavity is proposed. If automated algorithm fails, the shape can be changed by software user. The

processes of filtration and interpretation of echograms created using aligned/tilted converter (was presented as well as the process of)

and creation of final data file with a cavity image are discussed here.

Od ponad 30 lat OBRGSChem Chemkop wykonuje

pomiary echosond¹ w³asnej konstrukcji. Pomiary te

dotycz¹ kszta³tu i rozmiaru kawern tworzonych w z³o¿ach

soli. Na pocz¹tku obraz kawerny by³ rejestrowany na elek-

troczu³ym papierze (rejestracja analogowa). Istnia³o opro-

gramowanie s³u¿¹ce do interpretacji tego zapisu. Od

1998 r. wprowadzono cyfrowy zapis wyników i utworzono

aplikacjê do automatyzacji procesu interpretacji. Podczas

pomiaru s¹ uzyskiwane obrazy pola energetycznego w

kawernie. Pomiary s¹ wykonywane za pomoc¹ przetwornika

(energia emitowana poziomo lub urz¹dzenie jest nachylane

pod ¿¹dany k¹tem). W ka¿dym przypadku przetwornik

wykonuje pe³ny obrót (360°). Otrzymane zdjêcia ultra-

dŸwiêkowego pola s¹ filtrowane, po czym kszta³t kawerny

jest odtwarzany przez program. Jeœli algorytm automatycz-

nej interpretacji kszta³tu kawerny przedstawi b³êdny

wynik, to mo¿e on zostaæ zmieniony przez u¿ytkownika

oprogramowania. Wypracowane procedury obejmuj¹ pro-

ces filtracji i interpretacji echogramów, tworzonych dziêki

u¿yciu wyprostowanego lub wychylonego przetwornika,

oraz proces tworzenia ostatecznego pliku danych zawie-

raj¹cy obraz kawerny.

Importance of sonar cavern
surveying in the monitoring and operation of natural gas caverns

Andreas Reitze1, Michael Krieter1, Hartmut von Tryller1

Profilowania sonarowe kawern w monitoringu i eksploatacji kawernowych magazynów gazu

A b s t r a k t. Wiarygodna i szybka ocena iloœci magazynowanego gazu i efektywnoœci magazynu wymaga szacowania parametrów

termodynamicznych ju¿ od pocz¹tkowego etapu planowania budowy magazynu a¿ po jego eksploatacjê. Dobowa lub dzienna ocena

zmian ciœnienia, temperatury i iloœci uruchamianego gazu w magazynie pozwala operatorowi reagowaæ na fluktuacje rynkowe.

Opracowane przez SOCON Sonar Control GmbH oprogramowanie dla operatorów magazynów gazu, oparte na profilowaniu

sonarowym kawern magazynowych, umo¿liwia okreœlenie dotychczasowych zmian i oszacowanie przysz³ego kszta³tu i pojemnoœci

kawern (ryc. 1).

It is becoming increasingly important to carry out ther-

modynamic calculations starting from the very first stage

of storage planning and continuing right on up to the actual

storage operation in gas caverns (Boor & Krieter, 2004).

The reason for this is that on the one hand the availability of

gas quantities and the efficiency of the storage facilities

need to be determined and on the other hand these have to

be predicted as reliably and as quickly as possible. History

match methods and particularly the predictions (on a daily

or a hourly basis) of pressures, temperatures and operating

gas amounts in relation to the existing storage situation are

therefore important tools for the storage operator to enable

him to react to short and medium-term market needs (Krie-

ter et al., 1998). SOCON Sonar Control GmbH recognized

the need for and so developed a software tool that, based on

the SOCON sonar survey in caverns under gas with accom-
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panying logs (Fig. 1), answers the open thermodynamic

and rock mechanics questions (Reitze et al., 2007). This

provides the cavern operator with the opportunity of

having increased operational safety and at the same time

allows the capacities and performance profiles during

injection and extraction to be assessed (history match)

and predicted.
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Ocena ³ugowalnoœci soli jako podstawa okreœlenia technologii ³ugowania z³ó¿ soli

Wies³aw Kasprzyk1

Salt leachability assessments in selection of technology for leaching of salt deposits

A b s t r a c t. Quantitative evaluation of salt leachability is still important technological parameter in applying professional simula-
tion programs for industrial leaching. Designing and developing of various technologies of the rock salt well mining in OBRGSChem
Chemkop for different deposit types and soluble minerals other than sodium chloride, the notion of leachability was extended by using
more parameters for describing salt properties. Considering the dubious performance of complicated leachability tests, a relatively
straight methodology was accepted for determining rates of salt leaching. The simulation program based on leaching rates was also
created for various kinds of salts and was applied with success for several years. The methodology of quantitative evaluation of rock
salt leachability applied by Chemkop gives the following set of data: 1) the salt leaching rates in the horizontal and vertical direction,
2) technological content of insoluble parts, 3) bulk density of rock.
The tests may be performed in standard (20°C ) or different temperatures and under conditions of fresh water default and various
concentrations of brine. Quantitative parameters of leachability were determined for salt rocks with very special structure and con-
tent to of insoluble parts up to 65% (Kasprzyk, 2001). It should be stressed that this set of quantitative leaching evaluations also
appears correct in the case of soluble salts other than the rock salt. The process of designing technology for trona well mining
involved evaluations of quantitatively leachability of this rock as well as tests of leaching properties of other soluble evaporates.
A mineral known as glauberite appeared a significant challenge for this methodology. Specific approach developed for quantitative
evaluations of glauberite leachability may be applied for rocks giving up a part of the mass to solution without loss of their physical
shape.
In accordance with the Chemcop methodology, qualitative tests should cover all the samples subjected to quantitative tests of leaching
rates and those representive salt rock planned to be exploited by leaching. The results of quantitative analyses should be verified from
the point of view of quality of surface of sample subjected to leaching. Samples displaying very deep and extensive leaching pits or
signs loosening of their entire structure should be rejected from further analysis. Results of tests may be also influenced by behaviour of
insoluble components at the contact with water. Sudden slaking of clay components may indicate the necessity to re-assess behavior
of rocks in the course of well mining.
Qualitative assessments of rocks surviving in terms and conditions of the leaching are similar to tests for rocks slacking. Such tests are
connected with exposure on long-term contact with water, brine or lye (Kasprzyk, 2004). They make possible assessments of possibility
of ”overleaching” of insoluble rocks layers in deposits with the complicated structure or occurrence of deformations, including
cave-in in location of the designed. The tests also comprise salt rocks containing clay minerals, agglomerates, sandstones as well as
rocks formed of other insoluble minerals (Kasprzyk, 2007). Qualitative tests, sometimes supplemented with quantitative studies, may
facilitate decisions about the leaching technology in salt deposits

Iloœciowa ocena ³ugowalnoœci soli jest nadal wa¿nym
parametrem technologicznym w przemys³owym ³ugowa-

niu. Dokonuje siê jej dziêki zastosowaniu profesjonal-
nych programów symulacyjnych. Projektuj¹c i rozwijaj¹c
w OBRGSChem Chemkop ró¿ne technologie otworowej
eksploatacji soli kamiennej z ró¿nych typów z³ó¿ oraz
rozpuszczalnych minera³ów innych ni¿ chlorek sodu,
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Fig. 1. Cavern convergence development between two sonar
surveys
Ryc. 1. Model rozwoju konwergencji kawerny w okresie pomiê-
dzy dwoma profilowaniami sonarowymi


