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(57) Abstract: Improved methods and systems for hydrocarbon production, including operations involving ballooned hydraulic frac-
tures and complex toe-to-heel flooding. The recovery of ballooned hydrocarbons viaballooned hydraulic fractures can include the use of
an OZF (Optimized Modified Zipper Frac) that recoves hydrocarbons. OZF can be implemented as a fracturing technique with respect
to organic shale reservoirs to maximize near-wellbore complexity and overall permeability and hydrocarbone recovery. Additionally,
Complex toe-to-heel flooding (CTTHF) can be applied to horizontal wells. CTTHF uses one or more bartiers and an injector hydraulic

fracture, and facilitates the control of early water production.
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Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

[. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I___I Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
---see extra sheet---

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invitc payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, X] No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-12

The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

Remark on Protest

od

No protest accompanied the payment of additional search fees.
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-*-Supplemental Box - Box Il - Observations where unity of invention is lacking-*-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to he examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-12 drawn to a system for recovering hydrocarbons comprising an OZF (Optimized Zipper Frac) configured with an
operation sequence for creating a plurality of staggered stages of fractures in adjacent wells and an associated method.

Group II: Claims 13-20 drawn to a system for recovering hydrocarbons by increasing flood efficiency comprising perforations, a plug and
a packer and an associated method.

The inventions listed as Groups I-1l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

SPECIAL TECHNICAL FEATURES

Group | has the special technical features an OZF (Optimized Zipper Frac) that recovers hydrocarbons, wherein said OZF is configured
by an operational sequence comprising: inilially creating a first stage of hydraulic fractures creating a second stage, wherein said second
stage is ballooned on a same well at a designated distance from said first stage; creating a third stage along an adjacent well midway
and staggered between said first stage and said second stages, and thereafter repeating said operational sequence, not required by
Group Il.

Group |l has the special technical features of toes placed on a same plane that is perpendicular to said minimum horizontal stress
direction; perforations located close to said toes to inject a high viscous batch to form a nonpermeable barrier along said reservoir; a
plug set to separate said non-permeable barrier from a remainder of said horizontal section, wherein said remainder of said horizontal
section is perforated; and a packer that is set and sealed and located at a designated distance from said plug, not required by Group I.

COMMON TECHNICAL FEATURES

The only technical features shared between Groups | and !l is a system for recovering hydrocarbons comprising a toe of a horizontal
well, which does not provide any contribution over the prior art as it is anticipated by US 2016/0003020 A1 to Board of Regents, The
University of Texas System (hereinafter 'Regents').

Regents teaches a system (See fig. 2; para [0123]) for recovering hydrocarbons (102 - "hydrocarbon formation”, fig. 2) comprising a

horizontal well (112, 114, 116, 118 - "wellbores", fig. 2; para [0124]) wherein the horizontal well comprises a toe (para [0131]; see fig.
11).

As the common features were known in the art at the time of the invention, they cannot be considered special technical features that
would otherwise unify the groups.

Therefore, Groups | and 1l lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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