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TYPE S OTIS 
DUAL CROSS-OVER 

CHOKE 

• UPPER ZONE 

• LOWER ZONE 

COMPLETION 
EQUIPMENT 

c 
TYPE S OTIS DUAL CROSS-OVER CHOKE 

A Type S Otis Dual Cross-Over Choke consists 
of a locking mandrel assembly, equalizing valve as­
sembly (combination type), concentric cross-over 
mandrel assembly, and a bean cage. The tool is de­
signed to land in a Type S Otis Landing Nipple 
with a side-door nipple sub-assembly and a side-port 
nipple assembly. 

With the dual cross-over choke assembly properly 
installed in the dual-completion landing nipple as­
sembly, production from both zones of a dual-com­
pletion may be crossed over—i.e., the upper zone 
produced through the tubing and the lower zone 
through the casing. Because this selection of flow 
courses is available by wire line methods, there is 
no need to disturb the packers by pulling the tubing 
string. The tools are designed to pack off above the 
lower ports and below the upper ports in the nipple 
assembly and to allow the two flow courses to be 
interchanged within the choke assembly. With the 

dual cross-over choke in the 
tubing string and Otis safety 
valves above and below the 
hookup, storm choke protec­
tion is afforded the annulus. 

TYPE S OTIS 
SIDE-DOOR CHOKE 

The Type S Otis s ide -door 
hookup is usually located above a 
single packer rather than straddling 
the upper packer as the dual side-
door does. The Type S Otis side-
door hookup can he used in a 
single completion, a conventional 
dual completion, a multiple string 
completion, or an alternate zone 
completion. I t can be used to pro­
vide both the circulating ports and 
the extension hanger landing nip­
ple for P. T. W . C. remedial work. 
(See I n t r o d u c t i o n to Otis Side-
Doors & Separation Tools). 

The Type S O t i s S i d e - D o o r 
Choke can be run or pulled under 
pressure with a wire line and is 
designed to pack off ports in a 
Type S Side-Door Nipple hookup, 
thus e l i m i n a t i n g communication 
f rom the tubing to the tubing-cas­
ing annulus. I t is equipped with an 
equalizing sub, whereby any pres­
sure differential may be equalized 
before the side-door is pulled, giv­
ing the installation an added safety 
factor. W i t h the side-door choke 
out, the nipple hookup is full-open­
ing and w i l l pass all other types 
of wire line tools and equipment. 

BEAN 
CAGE 

TYPE S OTIS 
SIDE-DOOR CHOKE 



4318 

COMPLETION 
EQUIPMENT 

OTIS ENGINEERING CORPORATION 

Dallas, Texas, U. S. A. 

TYPE S OTIS DUAL REGULAR FLOW CHOKE 

L 

TYPE S OTIS 
DUAL REGULAR 
FLOW CHOKE 

EQUALIZING 
' VALVE 

PACKER 

COMBINATION 
' ADAPTER 

PACKING 
-MANDREL SUB 

ASSEMBLY 

• BEAN CAGE 

• UPPER ZONE 
H LOWER ZONE 

A Type S Otis Dual Regular Flow Choke consists of 
a locking mandrel assembly, locator mandrel assembly, 
equalizing valve assembly (combination type), bean 
cage, packing mandrel sub-assembly, and a spacer sub. 
The tool is designed to seat in a Type S Landing Nipple 
with a side-door nipple sub-assembly and side-port man­
drel assembly. 

The tool serves to allow the flow of dually-completed 
wells to be produced parallel—i.e., the lower zone up 
the tubing in an uninterrupted course and the upper 
zone through the annulus, in the conventional manner. 
If it becomes necessary to cross over the flow courses, 
this choke may be removed by wire line methods and 
a cross-over flow tool run in its place. 

TYPE S OTIS SEPARATION TOOL 

The Type S Otis Separation 
Tool is designed to be ex­
changed with the Type S Side-
Door Choke in a dual-comple­
tion if the bottom zone is to be 
blanked off and the upper zone 
is to be produced or merely 
unloaded through the tubing. 
The plug bottom on the sepa­
ration tool is also an equaliz­
ing assembly which facilitates 
the wire line work involved in 
servicing the separation tool. 
Both the side-door and the 
separation tool utilize the same 
nipple hook-up and can be 
used in a single-completion, 
conventional dual-completion, 
alternate-zone completion, or 
multiple-string completion. 

TYPE s oris 
SEPARATION TOOL 



COMPLETION 
EQUIPMENT 

OTIS ENGINEERING CORPORATION 

Dallas, Texas, U. S. A. 

PARALLEL STRING PRODUCTION 
DUAL ZONE —SINGLE PACKER 

/ 

Use Ot is 
Land ing N i p p l e 

Use Ot is Dua l St r ing 
T u b i n g A n c h o r 

- U s e Ot is 
S l i d ing Side-Door 

-Use Ot i s 
Land ing N i p p l e 

TYPE H CROSS-OVER 
SELECTIVE TUBING - ANNULUS PRODUCTION 

DUAL ZONE-TWO PACKER 

- Use o n e o f these 
Ot is Packers 

Type TB Dr i l l ab le 
Type W A Dr i l l ab le 
Type RA Ret r ievab le 
Cas ing Col le t Type 

- U s e Ot is E x p e n d a ­
b le P lug N i p p l e 

TYPE S CROSS-OVER 
FULL OPENING, PTWC OPTIONAL 

ON LOWER ZONE 
DUAL ZONE - TWO PACKER 

Use Ot is 
Land ing N i p p l e 

. Use Type H Ot is 
Cross-Over Choke 

• Use one of these 
Ot is Packers 

Type TE Dr i l l ab le 
Type W A Dr i l l ab le 
Type RA Ret r ievab le 
Cas ing Col le t Type 

• Use o n e o f these 
Ot is Packers 

Type TB Dr i l l ab le 
Type W A Dr i l l ab le 
Cas ing Col le t Type 

F/1 

Use Posit ion # 3 
Ot is L a n d i n g N i p p l e 

Use Posi t ion # 2 
Ot is L a n d i n g N i p p l e 
W i t h Type S Ot i s 
Cross-Over C h o k e 

Use one o f these 
Ot is Packers 

Type TE D r i l l a b l e 
Type W A Dr i l l ab l e 
Type RA Ret r ievab le 
Type MS Ret r ievab le 
Cas ing Col le t Type 

Use Posi t ion # 1 
Ot i s Land ing N i p p l e 

Use one o f these 
Ot is Packers 

Type TB Dr i l l ab l e 
I v p e W A Dr i l l ab le , 
Cas ing Col le t Type 

The l a n d i n g n ipp le made up i n the shor t 
s t r i n g may be used to l a n d an Ot is P l u g 
Choke or var ious o ther bo t tom-ho le con­
trols . The s l i d i n g s i d e - d o o r i n the long 
s t r i n g serves as a c i r c u l a t i n g device to wash 
around the l o n g s t r i n g , the sho r t s t r i n g , 
and the annu la r space. The l a n d i n g n ipp le 
located below the s l i d i n g side-door i n the 
long s t r i n g is designed to accommodate a 
p l u g to p e r m i t the shor t s t r i n g to be pu l l ed 
w i t h o u t k i l l i n g the lower zone. The long 
s t r i n g r emains f u l l opening w h e n Type S 
Otis L a n d i n g Nipp les and Type A Otis 
S l i d i n g Side-Doors are used. 

T h i s i n s t a l l a t i o n incorporates the Type 
H Ot is C r o s s - O v e r N i p p l e Assembly to 
a f f o r d selective p r o d u c t i o n of e i t he r zone 
t h r o u g h the t u b i n g or annulus . T h i s selec­
t i v i t y is possible t h r o u g h the use o f t w o 
d i f f e r e n t r e t r i evab le chokes r u n or pu l l ed 
under pressure w i t h a w i r e l ine . The l a n d ­
i n g n ipp le above the Type H cross-over 
head is designed to a c c o m m o d a t e any 
number of d i f f e r e n t Otis bo t tom-ho le con­
trols . I n t h i s type of i n s t a l l a t i o n the t u b i n g 
is no t f u l l - o p e n i n g w i t h a l l chokes removed . 

T h i s i n s t a l l a t i o n u t i l i zes the Type S Otis 
Cross-Over N i p p l e Assembly f o r P .T.W.C. 
and p e r m i t s comple te se lec t iv i ty of produc­
t i o n of e i ther zone t h r o u g h the t u b i n g or 
the annulus w i t h the op t ion of any type 
remedia l w o r k on the lower zone, us ing the 
Type S Otis D u a l Test Tool and Extens ion 
Pipe. The l a n d i n g nipples above and below 
the cross-over assembly m a y he used to 
l and any number of d i f f e r e n t Otis b o t t o m -
hole controls . W i t h the cross-over in place, 
and Otis Safe ty Valves i n the n ipples above 
and below the assembly, s t o r m choke p ro ­
t ec t ion is a f f o r d e d bo th the upper and lower 
zones. W i t h a l l r e t r i evab le equ ipmen t out 
of the hole, the t u b i n g is f u l l - o p e n i n g . 
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DUAL STRING CROSS OVER WELDMENT 
FULL OPENING, PTWC OPTIONAL 

ON LOWER ZONE 
DUAL ZONE-TWO PACKER 

a 

DUAL STRING 
ALTERNATE ZONE 

SINGLE STRING 
ALTERNATE ZONE 

- Use Ot is 
Land ing N i p p l e 

- Use Posi t ion - 3 

Ot is Land ing N i p p l e 

- Use Ot is Cross-
Ove r W e l d m e n t W i t h 
Posi t ion - 2 Ot is 
L a n d i n g N i p p l e 
a n d Ot is S ide-Door 
N i p p l e Sub Assemb ly 

Sh- Use one of these 
Ot is Packers 

Type TE Dr i l l ab le 
Type W A Dr i l l ab l e 
Cas ing Col le t Type 

• Use Otis 
Por ted N i p p l e 

- Use Posi t ion P i 
Ot is Land ing N i p p l e 

- Use one of these 
Ot i s Packers 

Type TB Dr i l l ab l e 
Type W A Dr i l l ab l e 
Cas ing Col le t Type 

Use Ot is E x p e n d a ­
b le Plug N i p p l e 

Use Ot is 
S l id ing S ide-Door 

, Use Posi t ion # 3 
Ot is Land ing N i p p l e 

' U s e Posi t ion # 1 
Ot is L a n d i n g N i p p l e 

- Use Ot is T w i n - F l o w 
Convers ion Uni t 

j i — U s e one o f these 
Ot is Packers 

Type TB Dr i l l ab le 
Type TE Dr i l l ab le 
Type W A Dr i l l ab l e 
Cas ing Col let Type 

Use Posit ion ~ 2 
Ot is Land ing N i p p l e 

- Use o n e o f these 
Ot is Packers 

Type TB Dr i l l ab le 
Type TE Dr i l l ab l e 
Type W A Dr i l l ab le 
Cas ing Col le t Type 

• Use Ot is 
S l i d ing Side-Door 

- Use Posi t ion —1 
Ot is Land ing N i p p l e 

- Use one of these 
Ot is Packers 

Type TB Dr i l l ab le 
Type W A Dr i l l ab le 
Cas ing Col le t Type 

• Use Ot is Expenda ­

b le P lug N i p p l e 

- Use Posi t ion ~ 4 

Ot is Land ing N i p p l e 

- U s e Type HS Ot is 
Re t r ievab le 
Iso la t ion Packer 

- U s e Posi t ion = 3 
Ot is Land ing N i p p l e 

- U s e Type HS Ot is 
Ret r ievab le 
Iso la t ion Packer 

- Use Posi t ion +?2 
Ot is Land ing N i p p l e 

- Use Type HS Ot is 
Ret r ievab le 
Iso la t ion Packer 

- Use Posit ion P i 
Ot is Land ing N i p p l e 

Use o n e o f these 
Ot is Packers 

Type TB Dr i l l ab le 
Type W A Dr i l l ab le 
Cas ing Col le t Type 

. Use Ot is Expenda ­
b le Plug N i p p l e 

The Otis D u a l S t r i n g Cross-Over W e l d ­

ment is ava i l ab le in three s i z e s — l ^ i " x 2", 

1 % " x \ Vz", and 2" x 2". I t is designed to 

be used w i t h t w o s ingle s t r i n g packers and 

o f f e r s selective p roduc t i on of e i ther zone 

t h r o u g h e i ther s t r i n g . Complete remedia l 

w o r k on the lower zone is possible w i t h o u t 

p u l l i n g t u b i n g . Ot is bo t tom-ho le cont ro ls 

m a y be set I n e i the r s t r i n g as desired, 

u t i l i z i n g the Otis l a n d i n g nipples . The long 

s t r i n g is f u l l - o p e n i n g i n t h i s type of com­

p le t ion . 

T h i s type of i n s t a l l a t i o n u t i l izes an Ot is 
T w i n - F l o w Conversion U n i t w i t h t w o Ot is 
s l i d i n g Side-Doors. W i t h t h i s equipment , 
selective p roduc t ion of the m i d d l e and lower 
zone is possible t h r o u g h the long s t r i n g 
w h i l e the upper zone is be ing produced 
t h r o u g h the shor t s t r i n g . The s l i d i n g side-
door i n the long s t r i n g opposite the upper 
zone m a y be used as a c i r c u l a t i n g device 
on i n i t i a l comple t ion or f o r r emed ia l w o r k . 
The sleeve i n the shor t s t r i n g also serves 
as a c i r c u l a t i n g device and by p l u g g i n g the 
long s t r i n g at the pos i t ion No. 3 Otis L a n d ­
i n g N ipp le the shor t s t r i n g m a y be pul led 
a f t e r k i l l i n g the top zone w i t h o u t k i l l i n g 
the o ther t w o zones. The long s t r i n g is 
f u l l - o p e n i n g i n t h i s type of comple t ion . 

T h i s i n s t a l l a t i o n is designed to p e r m i t 
the p r o d u c t i o n of any of the f o u r zones 
t h r o u g h the l o n g s t r i n g at any t i m e . Upon 
dep le t ion of the b o t t o m zone, i t m a y be 
p lugged o f f by se t t ing a p l u g choke i n the 
pos i t ion No. 1 Otis L a n d i n g Nipp le j u s t 
above the b o t t o m packer and the next zone 
produced by means of o p e n i n g an Otis 
S l i d i n g S i d e - D o o r . The upper l a n d i n g 
n ipples m a y be used to l and and seat 
va r ious Otis b o t t o m - h o l e controls . The 
t u b i n g is f u l l - o p e n i n g in t h i s type of com­
p le t ion . 


