The coiled tubing units are currently getting more and more popular in drilling, well completion, operation and service. High operational capability, adaptability to working conditions and environmental advantages made coiled tubing an effective means for many O&G operational tasks in recent years. The advantages of coiled tubing are observed in economic performance providing for substantial savings on costs. 

 

The company Surgutneftgaz uses CT units in well service and sidetracking.  (Sidetracking and Well Service departments).

 

The article gives technical specifications and exposes a new technology of bottom hole deepening (depression drilling-in) with the help of well service CT unit.  

 

Short equipment specification. 
 

At the moment Surgutneftegas has 12 CT teams under the common title of Continuous Tube. They are supervised by Surgut Department of Oil Recovery Enhancement and Surgut District Council.  Each complex includes a CT unit, a pump and compressor unit, a tank with the capacity of 10 cubic meters and ditch mud system. 

 

All CT and compressor equipment is mounted on a cross-country club.   The total weight of the unit is 43 tons.  The unit has a welded pipe of 38 and 44 mm.  The payout length of 38mm tube is 3, 800 m and the length of 44m tube is 3,500 m. 

 

CT descent and ascent is provided by an injector.  Its maximal traction power is 27.2 tons, maximal push power is 9 tons and the highest ascent speed is 79 m/min. 

 

The hydraulic blowout preventer consists of dead rams, shear rams and slips, which wedge up the pipe before the cutting, and pipe rams. The maximal WP is 690 atm. 

 

The unit provides for ascent and descent of the CT and necessary technical equipment, timely or continuous circulation without well operations stops. 

 

We've mentioned the pump and compressor unit in CT units.  It has an injection pump, an air compressor, a centrifugal pump and a displacement tank with the capacity of 5 cubic meters. The SPM pump with maximal pressure of 700 atm and maximal consumption of 530 liters per minute is used.  

 
Coiled tubing units in well service. 
 
Surgutneftegaz has been applying CT units in well service since February 8.  At first the company used them for washing hydrate-paraffin plugs.  Gradually new ideas and technologies emerged. In late 2005 the list of services included the following types of work: 

 

· washing hydrate-paraffin plugs; 

· bottom-hole washing; 

· well development; 

· bottom-hole treatment; 

· geophysical investigation of oil and injection wells; 

· tubing fishing; 

· drilling out cement plugs; 

· well investigation with impression tools; 

· isolation works for well abandonment; 

· cement bench isolation; 

· washing out propping agent from the bottom after hydrofrac; 

· well perforation; 

· geophysical study and perforation of horizontal boreholes and offshoots; 

· conformance control in injection wells; 

· insulating service for isolation of water cross-flows in horizontal boreholes and offshoots with the help of slurry and  AKOR. 

· switch to overlying formation; 

· pressuring production strings with  small-bore inflatable element; 

· installation of bench safety valves; 

· cutting emergency flexible stalk 

 

This year the company successfully tested a new technology of bottom hole deepening (depression drilling-in), which will be given a more detailed specification.     

 
Tasks and objectives
 

Today Surgutneftegaz makes use of a standard CTD complex with 64 brigade gear units for depression drilling-in, applied in oil recovery enhancement and workover.  The average service productivity in 1 well is 350 standard hours.  

 

SORDE and WO specialists were assigned to use CT service unit for depression drilling-in and uncontrolled sidetracking.  The drilling was made in the well №335, lease 3 of Konitlorskoye Field. 

 

Geological and technical specification of the well
 

· surface casing  245 mm, well                                                   400 m; 

· production  string  146 mm, well                                              2682 m; 

· technical window  (kick off point)                                            2594-2598 m; 

· extension pipe,  diameter 102 mm, well                                   2893,16 m; 

· T/F  sidetrack 16                                                                    2887 m; 

· sidetrack                                                                                 2594-2598 m; 

· plateau                                                                                    2887-2897 m; 

· false bottom                                                                            2895,16 m 

· current bottom hole                                                                 2895,16 m; 

· max borehole deviation 71 degree                                           2897 m; 

· mining level of the bench                                                          ST-16; 

· target horizon of the bench                                                      ST-16; 

· vertical bench depth                                                                2574,85 m; 

· X-tree                                          massive pool, 100-35- cold resistant, corvette of Kurgan; 

· surface wellhead                                                                      landing flange 

· effective date                                                                           18.10.1996; 

· flush production                                                                       40 m3/d; 

· underground equipment, flowing well, buttress thread casing 102                            2437,37 m; 

· starting clutch                                                                            700, 900 atm; 

· rock pressure                                                                            260 atm; 

· initial proof pressure  (production string)                                    125 atm; 

· allowable proof pressure  (production string)                  100 atm; 

· Anticipated state:

      drainage                                                                                    25 m3/d; 

      field                                                                                           1350 m;

      water cut                                                                                   45%

 

Aim of service: uncontrolled depression sidetracking on the bench ST 16 in the interval  2895,16 - 2925,163 m (30 meters).

 

Preliminary Work
 

A standard routine of preliminary work has been done in the well including several stages:

 

· Arrival of WS team for ST drilling; 

· Preliminary work for well service; 

· well killing; 

· removing underground equipment; 

· bottom hole flushing; 

· installation of isolation cement plug; 

· descent, positioning and setting deviator valve; 

· cutting slot in the production string; 

· drilling specified interval with  TV system before entering lay horizon; 

· liner jobs and cementing; 

· descent of underground equipment.

 

Operating procedures of CT well service team 
 

· arrival of CT team; 

· preliminary work before service; 

· BHA descent down to false bottom with industrial water circulation; 

· shift to water-free oil production stage; 

· selection of the best drilling modes; 

· revelation and drilling the producing horizon  in the interval 2895-2925 m (30 meters); 

· well clean-up with the help of starting clutches and with fluid level shooting; 

· geophysical researches (gyroscope and directional survey).

 

Bottom Hole Assembly
 

· CT connector with the diameter of 44 mm; 

· emergency hydraulic disconnector; 

· 1m-long weighting stem; 

· screw downhole motor, bit reamer -73.4/5.42, "ВНИИБТ",  Drill tool; 

· bore bit with the diameter of 85 mm.

 

Drilling parameters
 

· Drill fluid                                                                                                          oil; 

· drilling fluid water content                                                                              3,7%; 

· fluid consumption                                                                                           200 l/min; 

· top hole pressure                                                                                           150 atm; 

· pressure on the bit  according to hydraulic weight indicator                         250-1500 kg; 

· bit penetration                                                                                                 1 m/h.

 

Portions of oil with densifier (VG + в V=2 m2) were pumped every 10 meters of penetration in order to delete suspended particles

 

CT  drilling with the help of  CT service unit took 176 standard hours, which is twice less than the average CT drilling time. And the average cost of 1 standard hour of the CT service unit work is twice less than that of usual CT drilling complex. 

 

 At the moment the well is exploited with the help of ESR 5-30-1750, Q=29 m3/d, dynamic water level =1280 m, water cut 1%.

 

During many years of testing CT units Surgutneftgaz accumulated rich experience and applies them for all types of traditional well service. 

