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The need for discovering the alternative energy resources� beside the classical and con-
ventional ones� became nowadays a	continuous challenge and it seems to become	a viable
solution in order to overcome	the	worldwide energetic crisis . If the concept of unconven-
tional gas	is today more frequently used in	world oil and gas industry� in Romgaz	it hasn’t
been implemented and developed until now� even if unconventional reservoirs	have been
already tested	in the past� without	knowing and using this	terminology.
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In the broadest sense� the unconventional gas can be defined as	natural gas which is
usually more difficult to extract or to be produced at economic flow rates� by applying the
available classical technologies� unless	the wells are not stimulated by different procedures
as	hydraulic fracture treatments, acidizing, reperforating	or perforating with deeper penetra-
tion guns� drilling	 horizontal or even multilateral wellbores�the stimulation methods de-
pending for each well on the reservoir parameters and the economic status.

The practical experience	has been	demonstrated that unconventional gas	reservoirs	are
not typical� being associated to different conditions� so	can be deep or shallow� high or low
pressure� high or low temperature� blanket or	 lenticular� homogeneous or naturally frac-
tured, compact or interbedded	with one or more layers.

The unconventional gas reservoir is related to a low permeability formation, that is
producing mainly dry gas.	The most part of the low permeability reservoirs are	developed in
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sandstones but also in carbonates� shales and coalbed methan	were	produced	high amounts
of gas.

However, today we can say that our attempts are also very timid,	but	we are often
encouraged by the successful results obtained during the wells testing. Based on Romgaz
experience� we could classify	 our unconventional	 gas reservoirs	 in two main	 categories:
shale gas	and tight gas formations.
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As is the name, the shale gas	 represents	 the natural gas produced from shale,
which geologically speaking� is a very fine –grained	sedimentary rock� that	 is easy break-
able into thin, parallel layers. It’s a very soft rock� but it doesn’t disintegrate when it
becomes wet.

Shales that host economic amounts of gas have a number of common properties: are
rich in organic material	(0,5��25�) and are usually mature petroleum source rock in the
thermogenic gas window, where high heat and pressure have converted petroleum into
natural gas. They are rigid enough to keep open fractures.

Because gamma radiation is often correlated with high organic carbon content. shale
intervals with high natural gamma radiation	are	the most productive.

The	greatest amount	of gas	 is	extracted from	natural fractures�	where the gas is pro-
duced	immediately�	but	also some gas is held	in pores, or is adsorbed onto the organic mate-
rial. Because shales are usually characterized	by a low permeability� the natural gas extrac-
tion from these reservoirs is more difficult and perhaps more expensive	due to the modern
technology and advanced	hydraulic fracturing	methods which	must	be involved.

However,	in the last period�	 the shale gas	production	has known a very fast	develop-
ment	and play a key role in supplying the	energy demands in many	areas from the world�
especially in United	States and also in	Canada, Europe, Asia and Australia
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Tight gas formations	 are defined	 in general as sandstone formations� very compact�
with a very low permeability (relatively	impermeable),	noting that the degree of permeabi-
lity depends upon the size� shape of the pores�	 interconnectivity� and the extent of	 this.
Actually� the definition of a tight gas reservoir is a function of many physical factors as
permeability, net pay thickness, reservoir and flowing pressure, drainage area�wellbore	ra-
dius, skin factor.

Extracting gas from a tight formation involves also more efforts� including	several and
in the same time very expensive techniques as fracturing and acidizing.

As shale gas areas� the tight gas reservoirs are developed in the same zones, especially
in North America.



���

.( ����	�!$����	�*	$�������!����%	"��	*� ��!����	��	 ��"�&

After a short description of the general concept and what an unconventional gas reser-
voir	means� our	 paper will present some	 case studies from different areas, belonging to
Romgaz, which provide the existence of natural gas in these types of reservoirs.

We mention that the old	Romgaz concept regarding	well	testing was related to perfo-
rating only the porous permeable	 formations�	but some	experiments developed in the last
years proved	to	have good results in	unconventional	formations.

We start to	present	three zones	tested	successively with	unexpected results, in a shaly
section	of Buglovian age	(lower	Volhynian)	in one well (A1) belonging to	the gas field �,A’’,
located in the southern part of Transylvanian Basin.	Description of cutting samples	high-
lights that a	shaly zone	was passed by the well.

	The results are summarized in the Table 1 and	graphically represented in the Figure 1
below.
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Another shaly section of Buglovian	age�	confirmed by the core description�	has been
also tested with good results in a gas field �,B’’ (southern – western part of Transylvanian
Basin), where in the well B1� from	the	perforated interval: 1028�994 m	(Sa X – selectively)
was obtained a gas flow rate of	about 100.000	stcm/day (Fig. 2).
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* � Porosity derived	from Density – Neutron crossplot	from petrophysical analyses
** � Permeability derived from core analyses

*** � Core description: 3036 – 3040	= 4 m �	blocky sandstone	�	(Bn XVI) –	well C3
**** � Parameters	obtained from the core analysis: interval: 3154 – 3158 = 4 m	(Bn XVII) – well C3
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Tight gas sandstones have been tested in the past in many gas fields belonging to Tran-
sylvanian Basin� in low permeability Badenian formations.

So� in	gas field�	„C’’�	which is	 the greatest gas field, located also in	Transylvanian
Basin (central part),	lower Badenian units	(XIV to XVII) should	be considered	good candi-
dates for tight gas exploitation.	The reservoir appears as a blocky interbedded sandstone.
The	physical parameters derived from the core analyses	reveal a tight zone� with low poros-
ity and permeability as presented in the table below (Tab. 2).

	We mention also that initial flow rate in	 the	well	C2, was	about	3000 stcm/day and
after an acid job� the flowrate has been increased to 7000 stcm/day.

	Another	 interesting issue is that in he well C1	a kick off was happened and the mud
weight	was increased from 1.40 kg/cdm	to 2 kg/cdm and also in well	C2	a lot	of kick offs
were	happened	from Bn XV to	the bottom.

The perforated intervals	and the obtained results are presented in the Figures 3, 4, 5
and 6.
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	Low permeability reservoirs	considered	as tight gas reservoirs	have been also detected
in another	gas field �,D’’, (eastern part of Transylvanian Basin) where	the deeper Badenian
units (IX and X)	were tested with gas.	The petrophysical parameters of these zones are
presented	in Table 3.

 The next Figure 7	represents a fragment of the	standard electrical log with cores, per-
forations and production tests.

	We mention also that a Minifrac job was performed	in the well D1, in 1995� resulting
an increasing of flow rate from 25.000 .stcm/day to 53.000 stcm/day	(+ 40 l salt water/day).

Based on these considerations� we can say that gas field �,D’’ could be a good candi-
date for unconventional gas exploitation in deeper Badenian units.
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* � Parameters	obtained from the core analysis: interval: 2334– 2338 = 4 m (Bn IX) � well D1
** � Parameters	obtained from the core analysis: interval: 2373– 2377 = 4 m (Bn X) – well D1
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The production tests performed in	Badenian layers	XIX – XX – XXI from	gas	field�
„E’’	 (central � southern	 part	 of	Transylvanian Basin),	 represented by blocky sandstones
with low permeability	confirm	 the existence of gas in these tight formations. The Table 4
summarizes the petrophysical parameters of these	tight zones.

These three layers	 are grouped together in one productive horizon	Bn XIX + XX +
XXI.	Five wells	produced from this zone and have been	retrieved to upper layers and	now
three	wells are	in	production.

The Figures	8� 9 and 10 illustrate the fragments of	standard electrical	logs, with perfo-
rated intervals and	the obtained	results.

	The series of	examples can continue with other gas fields from	Transylvanian Basin,
where tight gas formations were identified and which	could be considered good candidates
for	tight gas exploitation. We	can mention here gas	fields located	in different areas	of Tran-
sylvanian Basin as: �,F’’	(Bn XVI) (central part)�	�,G’’ (Bn XII –	Bn XIV,	central – northern
area)	and �,H’’ (Bn XV �	Bn XVIII� central � eastern part).
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* � Parameters	 obtained from	 core analyses� petrophysical interpretation and geological mo-
deling in PETREL (reservoir study/2010)

** � Parameters	obtained from the core analysis: interval: 2687– 2689 =	2 m (Bn XX) – well E2
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	From the above presented examples some	conclusions and also few proposals could
be	emphasized:
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