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Capabilities

* Wells with technical limitations due to:
-displacement of casings,
-patched casings

* Operation in wells with dogleg severity
of: 4°/30 ft - during RIH

15'/30 ft - at pump setting depth

« Drawdown in sidetrack wells for
effective oil production
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Capabilities

« Starting up idle wells

* Wells after WO

* Exploratory wells

* Bypass systems (Y-tool) with slim ESPs for
casings:5 %7, 6 °/g", 77, 9 >/

« ESP operation in highly deviated wells with
zenith angle of 90" (horizontal wells)

* Dual ESP systems for multi-zone production
(casings: 5347, 6 °/", 77, 9 °/,”)



B (319) series ESP in 4 72" casing

, Check & Drain
| 4 valve

1| MLE

| Centrifugal
I | Pump

OD series 319/B
Pump OD, in/mm 3.19/81
Motor OD, in/mm 3.19/81
Max OD of ESP 3 74/95

system, in/mm




B (319) series ESP in 4 '2” casing

Stage (Q, BPD) n, RPM EO;:
NAV(250 — 500)H 52
3000 +
NAV(630-1000)H 5000 63
NAV(800-1300)H 64

Operation in wells with deviation angle
from the vertical up to 90°




Slim ESP Systems in Side-track Wells

Centralizer guides

ESP system into
sidetrack 5

Protectors guard

MLE during RIH \ \ Z
. . PM M \\\ i % ‘
into sidetrack \ Z

4-1/2” or 4~
casing

Producing
reservoir



B (319) ESP systems

Operation results in 4 2" Casing in Side-track wells
Oil Company: TNK-BP

Oil field | Well |  System '“St::f;h" P:;Ct’e"' ;ggol}l‘ Rt;r;;i:e,
nig::(i‘;; 102 |\DV 20O 02.11.2008 [30.05.2010 intervention| 574
,ffs','(‘f,’;e 344 Nﬁ((esazo;%%oth, 29.09.2010 In operation 500
orskoye 39220 hoad 5900 | 06012011 | Inoperation | 401




Additional well and ESP data

ESP setting

Sidetrack | Sidetrack ESP shaft
Well : depth
window length RPM
(measured)
344
(sidetrack) 7454-7463 ft| 1811 ft 8021 ft 5250
0220 16312.6322 1t 2765 8015 ft 5500

(sidetrack)




A (272) series ESP in 4” casing

Check & Drain

Motor

: —-DH Sensor

OD series 272/A
Pump OD, in/mm 2.72/69
Motor OD, in/mm 3.19/81
Max OD of ESP 3 23/89

system, in/mm




A (272) series ESP in 4” casing

Stage (Q, BPD) n, RPM | Eff,%
NAV(190 — 380)H 48
3000 +
NAV(440-630)H 5000 61
NAV(790-1260)H 48

Operation in wells with deviation angle
from the vertical up to 90°




A (272) ESP systems

Operation results in 4" Casing in Side-track wells
Oil Company: TNK-BP

Installation HOIOls Run life
ESP System Oilfield | Well date, ’
date days
reasone

NAV(440-630)H, | Samot- 25.02.2011,

head 7540 ft lorskoe 37207 1 21.02.2011 No flow 4
NAV(440-630)H, |, ISt still

head 7540 ft Vakhskay|75333Y| 20.06.2011 in operation 238

square

NAV(790-1260)H, | Samot- Still

head 7210 ft lorskoe 4596 | 22.09.2011 in operation 143




Case Study: Application of NAV(440-630)H,

head 7540 ftin side-track

4” casing

A —

Deviation angle ____ .25 ,

from the vertical S IE
. 78 30 - ' reservolir
is 78.

Parameter Before After T
Fluid bpd 227 483 JH=5211 f "‘
Oil bpd 163 352 Wi
Hz (rpm) 50 | 160 (4800) | T

(2910) §
Setting depth,ft 5000 6333 §
Load, % 56 58 :
Current,A 19 20 i
Dynamic head, ft| 7534 | 10477 :
s
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Application of Slim-line ESP Systems

» Bypass Systems (Y-tool) in 5 %" (and
bigger) casing for tests of multi-zone wells

* Dual systems in 5 %" (and bigger) casing for
multi-zone production.



Bypass Systems (Y-tool)

Reservoir survey operations

with capability of logging tool RIH
inside the tubing without ESP POOH

Casing OD, | ESP Logging Max. Flow Max. Bypass
inch series tool max. rate, bpd system load,
OD, inch ’ Lb
9-3/4 319 1.10 1570 660
6-5/8 338 1.34 1250 660
7 338 1.65 1250 770
9-5/8 535 2.28 6300 880
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