Water Well Repair - Great Artesian Basin Wells

Abstract

Several new systems for the repair of water wells are presented. Methods are provided for repair of  localised casing damage, leaking screen packers and whole well relining. Most of these methods employ inflatable packer based systems. All methods are directly applicable to repair of both artesian and non-artesian water wells.

By: Andy Giacomel - AGE Developments Pty Ltd

Introduction

As water wells age they frequently require repairs of one sort or another to maintain their integrity. Common problems are leaking screen to casing packers, leaks in casing (often at corroded wells or severe doglegs) and general casing corrosion. The former problems lend themselves to localised repairs whereas the latter is best addressed with a complete re-line.

Several new methods using inflatable packers have been introduced to enable both localised repairs and complete re-lines. This paper details several of these methods including those using the AGE Swage Packer© which is introduced in the following.

The Swage Packer

The Swage Packer system comprises a thin wall stainless steel tube with a vulcanised rubber outer cover that may be used as a casing packer or a patch. The packer is "set" using a high pressure inflatable packer run inside the Swage Packer. When this packer is inflated it yields the thin wall tube to permanently swage the outer rubber cover into sealing contact with the surrounding casing. 

Figures 1, 2 and 4 show how such  packers can be incorporated into repair systems. Advantages of this style of packer are:
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Very slim-line construction;
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No internal bore restrictions;
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Rapid deployment;
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Compatible with proven grouting techniques;
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Provides a permanent mechanical seal.

Since high pressure inflatable packers are available with pressure ratings up to 10,000 psi there is considerable scope for swaged packer systems having wall thicknesses commensurate with other casing components, particularly in the larger diameters. 

Swaged Casing Patch

A swaged casing patch is the simplest application of the AGE Swage Packer©. A typical installation is illustrated on Figure 1. A hole had been found in the casing during a video survey which was prompted by the well producing a lot of sand. As the casing generally seemed to be in reasonable condition it was decided to patch the hole alone. It was decided to use a swaged packer to produce a simple and effective casing patch. 

The high pressure swaging packer was run into the patch and inflated sufficiently to firmly support the patch. This assembly was then picked up and run into the bore on standard drill pipe with the high pressure inflation hose run in the pipe/casing annulus. On reaching the required location (which was verified by independent video inspection), the pressure in the swaging packer was gradually increased to swage the casing patch out to seal and anchor in the casing below the hole. The swaging packer was then deflated, lifted up the length of its rubber and then reinflated to swage the next section of patch. This process was repeated to complete swaging of the whole patch length. The packer was then inflated once more at the top and bottom of the patch with the rubber overlapping onto the casing. This process deforms the inlet and outlet of the patch into smooth lead-in transitions as shown.

Screen Packer Repair

Figure 2 shows a typical use of a swage packer in conjunction with an M-Packer© to repair a leaking screen packer. As for the previous application, the screen packer patch assembly is run into the hole using the high pressure swaging packer for support and anchoring. On reaching depth the M-Packer© is pushed into the screen riser to bottom out on the transition to the Swage Packer. The swaging packer pressure is then increased to set the Swage Packer to seal against the casing above the leaking packer. The swaging packer is then deflated and tripped out leaving the repair complete.

An option for this type of repair is to use a Swage Packer to seal the inside of the screen riser in place of the M-Packer©. The latter is like a multi-fingered, K-Rubber packer that is moulded in one piece and vulcanised to the underlying pipe. This offers a very high integrity seal in any undamaged riser pipe. However, in a damaged riser, eg out-of-round or heavily scored, a Swage Packer is a better alternative.

Well Re-Lining Systems

Figures 3, 4 and 5 show various re-lining systems that all enable internal sleeving of a bore without compromising the productivity of the aquifer that the well taps. They are similar to the one shot casing/screen installation processes discussed in “New Casing Cementing Methods” (a paper presented at Drillfest ’98). Each of these is considered in more detail in the following.

Figure 3

Shows a system for re-lining a small diameter bore. It employs a casing packer to seal the producing region against grout ingress and a separate string run tool that is used to both inflate the packer and access the grouting valve for cementing the annulus. The liner shown is FRP casing but this system is applicable to any liner type. The basic installation sequence is as follows”

1) Run in the new liner and screen (if required) with a casing packer and grout valve installed as shown;

2) Run the inflation/grout tool inside the liner on a separate drill string to sit on the locating shoulder;

3) Pump clean water through the string and tool to inflate the casing packer. On reaching the preset inflation pressure a pin shears and the tool automatically shifts to allow circulation into the annulus via the grout valve.

4) Pump grout into the annulus to seal the liner into the old casing.

5) On removal of the inflation/grouting tool the repair is complete.

The drawing also shows a “carrot valve” that can be sheared by a drop weight or similar to deflate the casing packer if required. For example if the packer fails to stop an artesian flow or if it is inadvertently inflated in the wrong location it may be deflated and reset as required. Since the packer has done its job once the cement cures, breaking of the carrot valve thereafter is of no consequence.

Figure 4

Shows a system that enables screen packer repair in conjunction with re-lining. A Swage Packer is used to seal inside the screen riser while a casing packer and grout valve perform the same functions as previously. In this case, the casing packer is inflated from the surface by means of an inflation tube run in the liner/casing annulus. A triple inflatable packer assembly is run inside the liner on a separate string. The lower packer is a high pressure swaging packer and is used to set the Swage Packer. The upper two packers isolate the grouting valve to enable cementing of the annulus. These packers are typically all run on separate inflation hoses so that the top one can be deflated separately after grouting to allow flushing out of any excess grout prior to tripping out of the bore.

Figure 5

Shows a system that uses some of the elements of each of the previous two while still retaining the basic criteria of isolating the producing region from the grouting procedures required for re-lining. In this case, the casing packer is again inflated using a tube run in the liner/casing annulus. The grout valve is accessed by a simple mechanical pack-off that locates and seals at a slightly reduced diameter adjacent to the grout valve. Grouting proceeds as previously and removal of the tool leaves a clean, unrestricted, lined bore.

The re-lining systems illustrated show the basic elements available for this application and show some of the more effective combinations of these elements. Specific applications may require different combinations and each job should be assessed on it merits. One system doesn’t suit all applications!

Conclusions

A number of systems for well repair have been presented. These apply to the most common well problems, ie holes in the casing, leaking screen packers and re-lining. Each system offers a safe and efficient and cost effective means of addressing the repair for which it is intended without compromising the existing producing capacity of the well.
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FIGURE 2 - SCREEN PACKER REPAIR






[image: image3.png]N . N L]
:,, .ﬂ:]zmrvﬂvarhwww,_sw%(«

S e A

e TR T —
GRS RRETENRSSSS PR S S e

. :
A A S S A 7 SV T L 2V AP R T T BT A
- . s O .

T e weir i

m‘u!!qaﬂlnnﬂﬁﬂhnﬁ@ SR eSS

]

L A AU SO LSV A A A N AV 28 B R M T 2 2D -
p B M - )

¢ e

.44 —
.mb. .mw.m.s_.,.m..w»..,.f .
A ki ST ID B

. 2R W P s e . ey T T R Wk
IS S S e N QIS

FIGURE 3 - CASING RELINING
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FIGURE 4 - CASING RELINING
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