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Master Technical Matrix —TSI-01
Instrument Tube Fittings Commzcrions

FOR CRITICAL
Twin/double-ferrule compression fittings for instrumentation tubing, OPERATIONS

organized by TSI reference code for specification and quotation.

001 - 008 009 - 012

Core tube-to-tube fittings NPT connectors and elbows

013 - 017 018 - 022
Adapters, gauge and Closures and ferrule
port connectors components
023 - 026 027 - 030

ISO/BSP connectors Reducers and reducing bodies

031 - 035

Weld and positionable fittings

036 - 039

Special threaded tee
configurations

FAMILY SIZE RANGE Fractional 1/16 in to 2 in; metric 2 mm to 50 mm.
STANDARD MATERIAL 316 / 316L stainless steel.

SPECIAL MATERIALS UNS N966?5, UNS N08825, UNS 532750, UNS N0O4400, UNS N10276,
6Mo, Titanium.

Tube-fitting ends are governed by tube OD, wall thickness, material and

E 3 RRESSURER Divkrs temperature; threaded ends may be the limiting component.
TUBING / DESIGN BASIS ASTM AZ269, ASTM A213, ASME B31.3.

NPT to ASME B1.20.1, BSPT to ISO 7 / EN 10226-1, BSPP to ISO 228-1,

READ : i :
THAEADY SAE/MS straight thread / O-ring style where applicable.

CERTIFICATION EN 10204 3.1 available; NACE MR0175 / ISO 15156 on request.
Note: Final size combinations and ratings are confirmed against selected manufacturer and guotation.

-
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Core Tube-to-Tube Fittings

Codes TSI-01-001 to TSI-01-008

Primary tube-to-tube configurations for instrumentation tubing systems.

TSI-01-001
Straight Union

TSI-01-003
Bulkhead Union

TSI-01-002
Reducing Union

TSI-01-004
90° Union Elbow

TSI-01-005
45° Union Elbow

TSI-01 006

Union Tee

TSI-01-007

Reducing Tee

TSI-01-008

Union Cross

I TECHNICAL DATA — CORE TUBE-TO-TUBE FITTINGS

Standard

Code | Product Connection / Configuration Size Basis Pressure Basis Material Key Standards
T51-01-001 Straight Union Tube x tube (equal OD) ::::rliig?jlb:ns?zes ?eci’x:::ida% :‘:It:f\g system stalnl?éi‘sgfs?;;zll_[std.] ithg gg?%;gisllz
TSi-01-002 el o= b et Sl frr:hcscmagleacno?rm\atbns Sggce{il;da% tﬂuﬁg system stainlzigjs::;{;ll-(std.] ﬁgm gg?%”ﬁg&lg
el ol i [Tbuji;'?gébfh rough panel) E:Zf:i??ﬁlla:njzes Seorevgtrgida% lflut:‘?\g system stainlg?s:i::g-(std ) ﬁgﬂg ng?s’fhhs;z
T51-01-004 90* Lirkon Ekow Tube x tube (90°) E:gfrlit]?SL:njzes Secfxtr i?;da% tftit'i'leru_; system sta]nliigfs:ilgl-( stel.) ﬁgm gg?%‘rgggﬁ
TSHOI-005  45°UnionEbow  Tube x tube (45 mowk wbegn | seomerd Migsston | stkices el i) | ASME B13 bacs
YO8 | Unkn'Tes I:g:aféﬁ?e B E;:frlif?i:ns?zes Seri;gtr:c‘)?\da% tftjttt)fng system stainlii?s::;gh std.) igﬂg gg?g’rzisllg
TS1-01-007 acucing Twe Fel:;lnuttzzgebf;nucr;]tme ¥ iﬁﬁﬁﬁiﬂﬂmmm ?E?;g;gﬁdaﬁﬂ [ftjt?iﬁlg system stainliigfs?;;gil_[std.} :glﬂh‘; ggf?{giéz
151-01-008  Union Cross Tube x tube x tube x tube Fractional and Governed by tube 316/316L ASTM A269/A213,

y /

TSI-01-001

Ts1-01-002

sales@tsipetroengineering.co.

(equal OD) metric tube sizes

REPRESENTATIVE DIMENSIONAL REFERENCES

uk info@tsipetroengineering.co.uk

selection and fitting system

@ www.tsipetroengineering.com
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stainless steel (std.)

(TYPICAL

:=| Note: Dimensional details, tube OD ranges and configuration options are confirmed against the selected manufacturer.

TUBE FITTINGS

ASME B31.3 basis
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NPT Connectors and Elbows

Codes TSI-01-009 to TSI-01-012

High-quality twin-ferrule tube fittings with NPT threaded connections for reliable,
leak-tight performance in instrumentation and process applications.

TSI1-01-009 TSI1-01-010 TSI-01-011 TSI1-01-012
Male Connector — Female Connector — 90° Male Elbow — 90° Female Elbow —
NPT NPT NPT NPT

TECHNICAL DATA — NPT CONNECTORS AND ELBOWS

Connection / Configuration | Size Basis Pressure Basis Material Key Standards

v, 316/316L ASTM A269/A213,

TSH0h009 | ek Connectar Tube fitting x male NPT ot | porere W/ | stanjesssinel | ASMEEB120.1,
Heas fae SRdirnng (std.) ASME B31.3 basis
= 316/316L ASTM A269/A213,

T51-01-010 Lepr;a[e Connector = | 1, e fitting x female NPT L“;’f E’D B h%“;er ‘jt“t'f'e’ stainless steel  ASME B1.20.1,
kel e RAd sy (std.) ASME B31.3 basis
90° Male Elbow — Tube fitting x male NPT Tube OD x Lower of tube / 316/316L ASTM A265/A213,

TSI-01-01 NPT £ 90° NPT thrsad & NPT-endrati stainless steel ASME B1.20.1,
" ki il (std.) ASME B31.3 basis
90° Female Elbow —  Tube fitting x female NPT~ Tube OD x Lower of tube / ke s A BT,

TS1-01-012 NPT £ 90° NPT thread s NPT end rati stainless steel ASME B1.20.1,
3 PR DL ShE NG (std.) ASME B31.3 basis

REPRESENTATIVE DIMENSIONAL REFERENCES

Standard

(TYPICAL CONFIGURATIONS)

TSI-01-009 TSI-01-010 TSI1-01-011 TSI-01-012
A A
. A ; . A o ; ;
— = L 1 JB = B S =1] L I | B

[
Note: Final NPT thread orientation and dimensional details are confirmed against the selected manufacturer.
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Adapters Gauge and Port Connectors

Codes TSI-01-013 to TSI-01-017

Adapters, gauge and port connectors for tube fitting, NPT and BSPP threaded
instrumentation connections.

TSI-01-013 TSI-01-014 TSI-01-015 TSI-01-016 TSI-01-017
Male Tube Female Tube Reducing Gauge Connector Port
Adapter Adapter Port Connector — BSPP Connector
I TECHNICAL DATA — ADAPTERS, GAUGE AND PORT CONNECTORS
Code Product [ Connection / Configuration Size Basis Pressure Basis Standegrd Key Standards
Material
Male Tube Tube adapter — Tube / thread Lower of tube / port / 315’61& ASME B1.20.1
TSHOH013 Adapter tube stub x male NPT i binati thread ratin stainless steel (NPT)
¢ SEREEEPE 9 (std.) ASME B31.3 basis
Female Tube Tube adapter — Tube / thread Lower of tube / port / st;lﬁ:f;gé i {.‘:USPMFI}E B1.20.1
Adapter tube stub x female NPT size combinations ~ thread rating (std.) ASME B31.3 basis
- 316/316L
Reducing Reduced tube-adapter / Tube / port Lower of tube / port / i )
Port Connector port connector size combinations  thread rating Sta"}':?; )steel ASME B31.3 basis
Gauge Connector  Tube fitting x female Tube / thread Lower of tube [/ port / stagi:ﬁ:s,as‘lftléel ll[ggng,zJB'1
— BSPP BSPP gauge connection size combinations ~ thread rating i
(std) ASME B31.3 basis
316/316L ASME B1.20.1
Port Tube-adapter / Tube / port Lower of tube / port / s i
s : o - stainless steel (NPT) where applicable
Connector port-to-port connector size combinations ~ thread rating (std) ASME B313 basis

l REPRESENTATIVE DIMENSIONAL REFERENCES (TYPICAL CONFIGURATIONS)

TS1-01-013 T51-01-014 TSI1-01-015 TS1-01-016 TSI-01-017
L 4 L “ —t— L
| " - -
i AAA A AR -j ge— | F r'_| ]
i i i
| L ] d 1
1 SR | S W — g )

Exact dimensional values depend on the selected manufacturer and size combination.
Refer to manufacturer technical data for details.

[
Note:
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Closures and Ferrule Components

Codes TSI-01-018 to TSI-01-022

Assembly and closure components within the twin-ferrule fitting system.

ASSEMBLY

COMPONENTS
FOR RELIABLE
CONNECTIONS

TSI-01-018 TSI-01-019 TSI-01-020 TSI-01-021

Cap Plug Nut Front Ferrule

* Closes tube end using e Plugs unused tube- e Compression fitting nut. e Front sealing ferrule.
fitting assembly. fitting body port. ¢ Precision internal s Forms primary seal

e Hex for easy installation.
e Precision machining

e Standard pipe threads.
* Hex for installation.

threads.
* For twin-ferrule assembly

= Precision conical
geometry

J

TECHNICAL DATA — CLOSURES AND FERRULE COMPONENTS

Configuration / Function

Size Basis

Pressure Basis

Standard
Material

TSI-01-022
Back Ferrule

* Back grip ferrule.

* Provides tube support.

* Precision machined
geometry

Code Product
T5I-01-018 Cap
TSI-01-019  Plug
TSI-01-020  Nut
TSI-01-021 Front Ferrule
TSI-01-022  Back Ferrule

Key Standards

l REPRESENTATIVE DIMENSIONAL REFERENCES

TSI-01-018
Cap

(HEX)

Elosse e and ek Neeotainmnie According to 316 / 316L Manufacturer
Fitvs assbivdil 9 e sigze mating fitting stainless steel fitting system
9 . ¥e i assembly. (std.) ASME B31.3 basis
: According to 316/ 316L Manufacturer
f,ltltﬁs Ll;)r;:UdSEd ;"r’?e' 2':;‘3::'23;0 mating fitting stainless steel fitting system
ting Y ROR ¥ 2 assembly. (std.) ASME B31.3 basis
; ; According to 316 / 316L Manufacturer
?ﬁ_r:prgstsmn Sf:\c;g:ﬂzgéo mating fitting stainless steel fitting system
it L ¥ : assembly. (std.) ASME B31.3 basis
Erarikacaln According to According to 316/ 316L Manufacturer
Feibide 9 system size mating fitting stainless steel fitting system
i ' assembly. (std.) ASME B31.3 basis
. ; According to 316 / 316L Manufacturer
Eacktgrrp jﬁgﬁ'gﬂéo mating fitting stainless steel fitting system
RETM y ; assembly. (std) ASME B31.3 basis
(TYPICAL CONFIGURATIONS)
TSI1-01-019 TSI-01-020 TSI1-01-021 TSI-01-022
Plug Nut Front Ferrule Back Ferrule
= T 1
L |- ; oD I D op |l l ID
L =— M} | | L - | It 1
(HEX) (HEX) L =) I_._ _ .J

L
Note: Dimensions are manufacturer-specific. Final dimensions and configurations to be confirmed against the selected manufacturer.
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ISO / BSP Connectors

Codes TSI-01-023 to TSI-01-026

Male and female ISO/BSP connectors for reliable connections between
instrumentation tubing and ISO/BSP threaded equipment.

TSI-01-023 TSI1-01-024 TSI-01-025 TSI1-01-026
Male Connector Male Connector Female Connector Female Connector
ISO/BSP Tapered (RT) ISO/BSP Parallel (RS) ISO/BSP Tapered (RT) ISO/BSP Parallel

’ TECHNICAL DATA — ISO / BSP CONNECTORS

TE Tube fitting x male Tube size and Depends on tube 316/316L ISO 7/ EN 10226-1,
T51-01-023 S ahnadion BSPT / ISO tapered thread selection and stainless steel ASTM AZ69/A213,
thread combinations the threaded end. (std.) ASME B31.3.
Male Tube fitting x male Tube size and Depends on tube 316/316L ISO 228-1,
TSI-01-024 R BSPP / parallel thread selection and stainless steel ASTM A269/A213,
thread combinations the threaded end. (std.) ASME B31.3.
Fernale Tube fitting x female Tube size and Depends on tube 316/316L ISO 7 / EN 10226-1,
TSI-01-025 Cobitiaition BSPT / ISO tapered thread selection and stainless steel ASTM A269/A213,
thread combinations the threaded end. (std.) ASME B31.3.
Farmali Tube fitting x female Tube size and Depends on tube 316/316L 1SO 228-1,
TS1-01-026 Eori ik BSPP / parallel thread selection and stainless steel ASTM A269/A213,
thread combinations the threaded end. (std.) ASME B31.3.

’ REPRESENTATIVE DIMENSIONAL REFERENCES

(TYPICAL CONFIGURATIONS)

TSI-01-023 TSI-01-024 TS1-01-025 TSI-01-026
| L L ]
o — |

(Male BSPT / ISO Tapered)

Rl

W -

{Male BSPP / Parallel)

(Female BSPT / 1SO Tapered)

Note: Gauge-specific BSPP connection is covered separately under TSI-01-016.

sales@tsipetroengineering.co.uk

TSI PETRO ENGINEERING

info@tsipetroengineering.co.uk
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(Fernale BSPP / Parallel)
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Reducers and Reducing Bodies
Codes TSI-01-027 to TSI-01-030

Reducers and reducing bodies provide reliable transitions between different
tube sizes in instrumentation systems.

TSI1-01-028
Long Reducer

TSI-01-027
Reducer

TSI1-01-029 TSI-01-030
Bulkhead Reducer Reducing Elbow

I TECHNICAL DATA — REDUCERS AND REDUCING BODIES

Standard

Pressure Basis Material

Size Basis

Connection / Configuration |

Product Key Standards

; . ; : 316/316L
A Inline reducing Fractional and metric by selected tube sizes ; ASTM A269/A213,
T5I-01-027 | Reducer configuration reducing combinations andfbodwf?nd staln(ists;js Jsteel ASME B31.3 basis
configuration. %
Extended-length ; Pressure governed 316/316L
i iy : Reducing by selected tube sizes : ASTM A269/A213,
TS1-01-028 Long Reducer inline reducing essespe i, AR andiBiodizend stainless steel ASME B31.3 basis
configuration configuration. (std.)
: ; ; - Pressure governed
TS1-01-029 Bulkhead Reducing conflguration | Reducing size by selected tube sizes /510l ASTM A269/A213,
Reducer IRrRERel L oea combinations and body/end ASME B31.3 basis
installation configuration. (std.)
- . 3 : Pressure governed
Elbow reducing side combinations and bodyfend (std) ASME B31.3 basis

I REPRESENTATIVE DIMENSIONAL
TSI-01-027

=

L

REFERENCES

TS1-01-028

Pressure governed

configuration,

TSI1-01-029

L
[ =
1]

i’
Note: Common combinations are supplied according to manufacturer range and quotation.

TSI PETRO ENGINEERING

sales@tsipetroengineering.co.uk A

info@tsipetroengineering.co.uk

@ www.tsipetroengineering.com

(TYPICAL CONFIGURATIONS)

180 |-

TSI-01-030
L

fmifi
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Weld and Positionable Fittings

Codes TSI-01-031 to TSI-01-035

Weld and positionable fittings for specialized instrumentation connections where welded ends
or SAE/MS straight-thread positioning is required.

TSI-01-031 TSI-01-032 TSI-01-033 TSI-01-034 TSI-01-035
Tube Socket Male Pipe Tube Socket Male Pipe Positionable Male
Weld Connector Weld Connector Weld Elbow Weld Elbow Elbow — SAE/MS

TECHNICAL DATA — WELD AND POSITIONABLE FITTINGS

T51-01-031 Tube Socket Tube fitting x tube Tube OD x Lower of tube / st:;;?fs:? EtLeeI ASME B31.3
I-01- Weld Connector socket-weld end weld end weld end rating {setd.)s project basis
TS1-01-032 Male Pipe Tube fitting x male Tube OD x Lower of tube / sta?;;gs?s:l StLeeI ASME B31.3
= Weld Connector pipe-weld end pipe size pipe-weld end rating (std) project basis
rsl.01.033  Tube Socket 90° tube fitting x Tube ODx  Lower of tube / LPRIRL | AsMERILS
Weld Elbow tube sacket-weld end weld end weld end rating (std.) project basis

rsi.ot034  Male Pipe 90° tube fitting Tube ODx  Lower of tube / L IGAEL | AsMEB313
Weld Elbow male pipe-weld end pipe size pipe-weld end rating (std.) project basis

SAE J1926 /

rsl.01.035 Positionable Male  Tube fitting x SAE/MS Tube ODx  Lower of tube / e . | AsMEBLM:
Elbow — SAE/MS  straight thread, O-ring style ~ UN thread SAE end rating (std.) ASME B31.3

: project basis

’ REPRESENTATIVE DIMENSIONAL REFERENCES (TYPICAL CONFIGURATIONS)
TSI-01-031 TSI-01-032 TSI-01-033 TSI-01-034 TSI-01-035
A A A A —h

=y T

=)

600 oo O =0, &F

st
Note: Final weld-end preparation and SAE thread details are confirmed against the selected manufacturer.
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Special Threaded Tee Configurations
Codes TSI-01-036 to TSI-01-039

Special tee configurations for mixed tube-fitting and NPT threaded instrumentation connections.

TSI-01-036 TSI-01-037 TSI-01-038 TSI-01-039
Male Branch Tee — Male Run Tee — Female Run Tee — Female Branch Tee —
NPT (TTM) NPT (TMT) NPT (TFT) NPT (TTF)

’ TECHNICAL DATA — SPECIAL THREADED TEE CONFIGURATIONS

i '
Code Product Connection / Configuration | Size Basis Pressure Basis ?\;::::;? | Key Standards

Male Branch Tee — Two tube-fitting run ends Tube OD x Lower of tube / SIHS1AL bl o le i

T51-01-036 NPT (TTM) + male NPT branch NPT thread si NPT end rati stainless steel ASME B1.20.1,
male ranc thread size end rating (std.) ASME B31.3 basis
Male Run Tee — Tube fitting x male NPT x Tube OD x Lower of tube / 3’,36‘(316[' ASTM A269/A213,

TS1-01-037 NPT (TMT) tube fittin NPT thisad & NPT end rati stainless steel ASME B1.20.1,
9 thread size end rating (std.) ASME B31.3 basis
Female Run Tee — Tube fitting x female NPT x ~ Tube OD x Lower of tube / SIS ASTM A260/A213,

TS1-01-038 | \or (1T tube fitti NPT thread size NPT end rati RN | AE RN
Mg R PREEEINg (std)) ASME B31.3 basis
Female Branch Tee —  Two tube-fitting run ends Tube OD x Lower of tube / 315{31& ASTM A269/A213,

BH039 | o7 (7F) + female NPT branch NPT thread si NPT end rati Gl b e el
ISRGkaEe SHESRES (std.) ASME B31.3 basis
REPRESENTATIVE DIMENSIONAL REFERENCES (TYPICAL CONFIGURATIONS)

TSI-01-036 TSI1-01-037 TSI-01-038 TSI-01-039
L1 1 - L1 L1 : - L1
_ | | i =
L2 / T L2
[ I (Female NPT) [
T T I
(Male NPT) (Tube Fitting) (Tube Fitting) (Female NPT)

Ly
Note: Final NPT branch/run orientation and dimensional details are confirmed against the selected manufacturer.
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