Available online at www.pelagiaresearchlibrary.com

4
< <
n K; Pelagia Research Library
I = Advancesin Applied Science Research, 2015, 6(10):114-119
Library

Library

| SSN:: 0976-8610
CODEN (USA): AASRFC

Resear ch of vertical wells multilayer fracturing transfor mation technology
Ren Zhongheng* and Sun Tongli®*

The College of Electronic Science, Northeast Petroleum University, Daging, China
*The Dagjing Oilfield Power Group, Daging Oil Field Co., Daging, China

ABSTRACT

Thedifficultiesin oil mining isincreasing and the quality of the remaining oil reduced gradually after Daqing oil field
came into the late high water contamination stage. There are several factors that prevent the convention from single
layer fracturing technology to multilayer fracturing technology. Firstly, about 20% of fracturing rate could be
achieved by elevating the K Series packer 3 timesin the 5 fracturing techniques, but the performance of the plastic
tube cannot be guaranteed. Secondly, the fracturing success rate is not guaranteed if Y series are elevated 4 times to
complete the 5 layer fracturing, besides consistent interval s between the five layers must be maintained, which isvery
difficult. To further enhance the vertical well fracturing multilayer capability, we carry out multi-layered vertical well
fracturing technology research, and have achieved good resultsin the field application.
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INTRODUCTION

The difficulties of the oil mining is increasingathe quality of the remaining reserves becomesgrapadually after
Daging Oil field came into the late high water @mtnation stage.[1] The vertical wells multilayeadturing

techniques have been carried out to improve thglesimell production. But there are many problemsciiprevent

the convention from single layer fracturing tectogyl to multilayer fracturing technology. First,tadugh about 20%
of the proportion of 5-stage fracturing can be aeéd by elevating the K series 3 times, the plaste performance
cannot be guaranteed. Secondly, the fracturingessceate is not guaranteed if Y series are elevatBohes to

complete the 5 layer fracturing, besides consisteatvals between the five layers must be maiet@jnvhich is very
difficult. In order to further improve the vertioaells fracturing ability, it is very necessarydarry out straight wells
fracturing technology research actively. [2]
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Figurel. the diding sleeve type fracture sand blower fracture string diagram
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MATERIALSAND METHODS

1. Thediding deevetype fracture sand blower fracture multilayer technology

This kind of un-tripping string is mainly composefisafety joint, hydraulic anchor, level 2 K344 gag grade 1
guide pressure sand blower, 4-7 class guide pressindblasting packer and plug. And it can fraciitieout pulling
string above 10 layers. [3][4]

2.1.Technical parameters

The maximum outer diameter of the topl:15mm
The minimum diameter of the to@33mm

The biggest single sandblasting sand volume:*60m
The highest pressure on the string: 70MPa
Service temperature: under 120

2.2.Technical feature
(OThe new pressure transmitting sandblasting packeincreases the available pressure layer (10dpyer

2 The tool's abrasive resistance has got enhancedgore multilayer construction which can be takéh large
amount of sand (300t

(3 Packer is easy to be unlocked, so we can putitdperation after the gas well tubing string fraetu

2.3.Field application
For example, XX1 well is a low yield shut-in old lia Wangjia village. We take normal fracturingrsruction by
low damage carbon dioxide foam fracturing methodttvifioam quality up to 80%.

And we found that sliding sleeve pin shear presstieved obvious, and oil set connected after flawkibwhich
proved that packer rubber tube had been recycledya/17000 rhof gas per day in the test.[5]

There are 195 wells in field used this technoldlgy,success rate is 97.2%. It can fracture 10 $ayeh pulling string.
The fixed column could product directly after fraghg.
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Figure 2. The second layer fracturing graphs

2. The diding sleeve type spring sand blower fracture multilayer technology

The pipe string we used in this technology is magdmposed of working barrel, 6 class K344-115 paclevel 5
high-capacity spring sand blower, pipe plug. Meaitevtt can fracture about 5 or 6 layers withoutlimg string
(sand volume 300 Hhand 9 layers with pulling string.
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Figure 3. springs sandblasting fracturing string diagram

3.1. Technical parameters

The maximum outer diameter of the tgdli5mm

Ball level: ¢35. 38. 41. 44mm

The maximum single sandblasting sand volume:%0m
The maximum bearing capacity of string: 55MPa

3.2. Technical feature
The new high-capacity sand blower can pray sand® @@mmachine.

The ability of packer has been improved, so theait fracture 9 layers with pulling string.

Three to four times compared with the conventigmatess has been improved in working efficiency, erade the
cost reduction at the same time(saved the striplgcement and fracturing crews cost).
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3.3. Field application

For example, XX2 well, This well is located in thdge of sand body and in the flexible mining nove ¥k the
method of multilayer fracture, fractured withoutlljwg string 6 layers and with pulling string 8 kxg. Totally,
714.0n modified guanidine gum fracturing fluid, 1800.buolean fracturing fluid, 160.0frceramist were used in
this process. In the early of fracture, daily flindreased from 1.2 t to 11.2 t, increased 9.3girbfp to March 2014,
the well has been in flexible mining for 820 dgyxduce oil 4605 t.

There are 146 wells in field used this technoldbg success rate is 96.5%. It can fracture 9 layéfs pulling
string and provides strong technical support fagdascale multilayer net fracturing.

Daily fluid(vd)

R Fracture

61 69 517 62 62 610 &18 626 T4 T.12 T.20 T.28 8.5 813 8.2

Date

Figure4. XX2 wellsyield curve

3. Thedouble seal single grip with pulling sting multilayer fracture technology

The technology is the use of double seal singlp yer fracturing, it realized that single stringuld fracture
multiple layers by backwashing and pulling stri@mordinate with coiled tubing on the operation @aprove the
efficiency, reduce the risk of well control.[6]

Figure 5 double seal singlegrip string schematic diagram
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Figure 6 fracturing without pulling and flow back string schematic diagram

4.1. Technical indicators
The craft column’s temperature limit is 100, pressure limit is 80MPa 8 segments can be fradtpeg day, single
string can complete 15 segments fracture.

The sand capacity of single string is 196 m
The maximum distance between two grips is 112m.
Conclusions should state concisely the most impbpeopositions of the paper as well as the aushaigws of the
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practical implications of the results.

4.2. Field application

For example, XX3 well, we completed 8 segmentshayrnethod of double seal single grip and coiledntybthe
maximum construction pressure is 55MPa,the amofisiand is 58rh The largest construction displacement is
3m’/min. 8 segments were completed in 6 hours by naotis construction.

In the early of fracture, produce fluid 6.1tand®t,it's 4 times as much as the under 4 segnmveeitsaround.

We have fractured 23 vertical wells on the fieldthis technology, and 215 horizontal wells cumuikativells, the
success rate is 93.1% .This technology is the stbgehnology for horizontal well multiple segmeffiiacture in
currently.

RESULTSAND DISCUSSION

4. The technology which combines fracture and flow back for periphery

For the characteristic of high temperature, highaking pressure, large-scale sand requiring, ieroral further
improve the scale and efficiency of fracturing, stedied and supported an integral technology wbahfracture 3
layers, flow back after fracture and control themlow in the pipe. And the single string can fraet5 layers by
pulling two times.

5. The hydraulic spray stratified fracture technology.

Hydraulic spray fracturing is based on Bernoupifgiciple, it can increase the pressure on theshafsshaft bottom
pressure by the way that the kinetic energy of {sigbed jets transmit to pressure energy, so thgbrbssure in the
bottom could breach the target layer, and the sguaywill open to fracture 3 to 4 layers by throiffetent diameter
steel ball.

Phegma

Nozzle

Abrasive Jet

Figure7. The basic principle of hydraulic spray
schematic diagram

6.1. Technical advantages

The hydraulic injection stratified fracture techogy doesn’t require packers, breaks through thditioaal
mechanical layering method, and combines the patifor and fracture without pre perforation; Aldogan carry out
the segment fracturing without packer and bridggpMeanwhile, this technology can accurately agritre position
of crack to fracture a fixed point. It applies e ffracture transformation of casing pipe well,éaell and screen pipe
well completion method. This technology can fraet8rto 5 layer by single string, and it needs #5amd per layer.
Single string could use 135msand.

Table 1 hydraulic spray Perforating indoor laboratory test data sheet

Single nozzle| Spray speed Hole depth  Hole diamgtidple Increased pressufe  Extension pressure differen <5MPa
0.34n7/min >30m/s 700mm 11~13mm 5~8MPa 89.3%well

6.2. Technology appellation

There are 58 wells which has used this technolagg, success rate is 96.6%. Currently, it can fractulayers by
single string, and carry out the accurate changainposition inside the thick reservoir. Thisrikeeping with the
aim of transform for the old area.

6. Technology application and effect

Above 5 layers and 362 of them are counted wele d@ld wells, daily oil production increased fockavell on
average, this is 1.2 times as much as the welldrad under 4 layers; The periphery old is 4.5 §rmae much as the
periphery old well fractured under 4 layers. ILi§ times as much as the others. We found thdtdleture above 5
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layers could effectively increase the single wetlductivity, improve efficiency and save cost bg tmalysis about
the effect.
CONCLUSION

In order to improve the new single well oil prodaotand the effect of old well fracture, we contisly innovate the
technology to deal with the changing developmetuagion. And this also provides the technology supgor the

development requirement that maintain productioa.gat the following preliminary conclusions on thesis of the
application of the technology above mentioned.

Vertical Wells multilayer fracturing, compared witbnventional fracturing, has the characteristidsigh efficiency
and low cost, in that case, it can effectively @the labor intensity of workers and save cost.

Compared with conventional fracturing technolofyg transformation effect is better, production éasing is more.
In a word, it is an effective means for improvig toroductivity of single well.

Vertical wells multilayer fracturing technology che combined with vertical wells large-scale seanfracturing
technology to further improve the single well protivity and enhance the degree of effective uspeafpheral
difficult mining reserves.
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