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Abstract

Preventing unwanted migration of hydrocarbons hesnban
enduring challenge to the oil and gas industry.URdgns are
in place to minimize the risk of leaking wells. Hewer, future
regulations are expected to become increasinglirictse

requiring operators to minimize the risks of poishy

unwanted hydrocarbon migration during the wellnpiag

stage.

Hydrocarbon flows may originate from pay zonesfrom
non-commercial hydrocarbon-bearing formations. Sofrtbe
most hazardous gas flows have originated from wgrized
gas behind conductor, surface or intermediate gasditen
determining the precise source of annular flowificdlt.

There are numerous short-term solutions aimed at
preventing the flow of hydrocarbons including opting
stand-off, fluid placement, slurry design and medite
methods. These techniques relate to working withcbment
slurry in its liquid state prior to curing, and aaémed at
preventing undesirable movement of hydrocarbonhiwithe
cemented annulus before the cement has set. Hovilesier
effectiveness is lost once the cement has set, mgaki
vulnerable to hydrocarbon migration should cemdrgath
damage occur.

The paper describes a unique isolation solutioedas a
responsive cement system with intrinsic self-heglin
properties automatically activated upon hydrocarbon
exposure. Activation occurs whenever the integofythe
cement sheath is compromised, e.g. cracks and amotdus,
and then efficiently seals the leak path by a sagll
mechanism. The solution rapidly forms a completdraylic
barrier by healing damage, and continues to re-skalld

further damage occur. The technical advantages haf t
solution are shown, illustrated through succed#id tests.

Introduction

The number of oil and gas wells worldwide that haeaal

isolation issues, in the form of sustained casirgsgure, or
similar unwanted hydrocarbon migration issues, ifigare

that can be measured in the thousands. Typicaky veglls

versus oil wells are more challenging to estaldisheffective

hydraulic seal, and as the demand for natural magases the
number of wells with these problems is likely teerialso.

Long term zonal isolation provided by cement iswstin
underground gas storage (UGS) wells to guarantde sa
operations during injection/production cycles. Herds
described how an integrated approach using an addan
sealant and advanced wireline cement evaluatiomadstis
able to achieve optimum results.

It highlights a new concept for zonal isolation é&d®n a
novel sealant material with self-healing propertgplicable
for land and offshore use. This concept does rextipde good
cementing practices, but has been designed to eahha life
and production capabilities of the well by potelifiaeducing
the risk of any perceived long term hydrocarbon ratigry
issues such as sustained annulus pressure. Thaivbjef the
system named self-healing cement (SHC), is to dmwa
long-term hydraulic seal that has self-repairingl awelling
properties. For example, this sealant enables aitomepair
when a microannulus, internal sealant crack orrdtbes path
is created, and thus prevents flow of formatiomduthrough
potential leak paths along the annulus. The cornfoepises on
long-term durability of the hydraulic seal in oitdigas wells,
and targets autonomous hydraulic seal repair wittmineed
for well intervention.

SHC is a responsive sealant meaning that the deaistic
swelling mechanism is initiated when any hydrocarlifiaid,
originating from the formation, comes into contadth the
sealant. The SHC system is currently under dewedop and
has been tested in different well configurationkisTpaper
focuses on the application for underground gasag®mells
in Italy.



