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Injection/fall-off testing is one of the unconventional well test methodologies used to eliminate
hydrocarbon flaring and thus gas emissions into the atmosphere. Except for fluid sampling, all of
the main well testing targets can be achieved, while complying with the environmental regulations.
However, the interpretation of injection tests in oil reservoirs is complicated by the presence of two
immiscible mobile phases in the reservoir: the hydrocarbon originally in place and the injected fluid.
As a result, the total fluid mobility is reduced and an additional pressure increment occurs, which
affects the total skin with an additional bi-phase skin component. Furthermore, natural or induced
fractures can be intercepted by the well, reducing the total skin but adding complexity to the test
interpretation. Typically, the application of traditional analytical models to interpret injection tests
only provides the total well skin while its mechanical component, due to permeability damage
in the near wellbore zone, cannot be isolated. However, the mechanical skin is a fundamental
well testing target because it is essential to estimate well productivity. In this paper, an effective
correlation to determine the mechanical, the fracture and the bi-phase components of the skin
in the case of injection tests is presented; this correlation was empirically derived with the aid of
a numerical simulator. The equation expresses the total skin as a linear composition of the three
skin components and is of general applicability; in mono-phase flow conditions or in the absence
of fractures it reduces to well-known formulas available in the technical literature. By means of this
equation the true permeability damage can be assessed and, in turn, well productivity calculated.
Additionally, the total skin factor and thus the expected pressure increase during injection can be
estimated when designing a well test. A real field case where the formula was successfully applied
is presented in the paper.
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				Abstract

				Injection/fall-off testing is one of the unconventional well test methodologies used to eliminate
hydrocarbon flaring and thus gas emissions into the atmosphere. Except for fluid sampling, all of
the main well testing targets can be achieved, while complying with the environmental regulations.
However, the interpretation of injection tests in oil reservoirs is complicated by the presence of two
immiscible mobile phases in the reservoir: the hydrocarbon originally in place and the injected fluid.
As a result, the total fluid mobility is reduced and an additional pressure increment occurs, which
affects the total skin with an additional bi-phase skin component. Furthermore, natural or induced
fractures can be intercepted by the well, reducing the total skin but adding complexity to the test
interpretation. Typically, the application of traditional analytical models to interpret injection tests
only provides the total well skin while its mechanical component, due to permeability damage
in the near wellbore zone, cannot be isolated. However, the mechanical skin is a fundamental
well testing target because it is essential to estimate well productivity. In this paper, an effective
correlation to determine the mechanical, the fracture and the bi-phase components of the skin
in the case of injection tests is presented; this correlation was empirically derived with the aid of
a numerical simulator. The equation expresses the total skin as a linear composition of the three
skin components and is of general applicability; in mono-phase flow conditions or in the absence
of fractures it reduces to well-known formulas available in the technical literature. By means of this
equation the true permeability damage can be assessed and, in turn, well productivity calculated.
Additionally, the total skin factor and thus the expected pressure increase during injection can be
estimated when designing a well test. A real field case where the formula was successfully applied
is presented in the paper.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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