TECHNICAL SPECIFICATION N I-ET-3010.2E-1200-200-P4X-001
:_- CLIENT: SRGE SHEET: 1 of 16
PO e N JOB: REFERENCE HULL 01
AREA:
TITLE: INTERNAL
SRGE PIPING SPECIFICATION FOR HULL SUP
INDEX OF REVISIONS
REV. DESCRIPTION AND/OR REVISED SHEETS
0 ORIGINAL ISSUE
A GENERAL REVISION
REV.0 REV. A REV. B REV.C REV.D REV. E REV.F REV. G REV. H
DATE MAY/27/22 | DEC/16/22
DESIGN EEA EEA
EXECUTION UPTP UPTP
CHECK U411 CXDI
APPROVAL U32N U32N

INFORMATION IN THIS DOCUMENT IS PROPERTY OF PETROBRAS, BEING PROHIBITED OUTSIDE OF THEIR PURPOSE

FORM OWNED TO PETROBRAS N-0381 REV. L

INTERNA \ Qualquer Usuario




TECHNICAL SPECIFICATION  |N°  |-ET-3010.2E-1200-200-P4X-002 A

__. AREA: SHEET 2 of 16
TITLE: INTERNAL
PETROBRAS PIPING SPECIFICATION FOR HULL s
SUMMARY

T S COPE ... s s s a e n nan aanan 3
2 NORMATIVE References ........cccooiiiiiiniiininins s s s s s s s s 3
3 Symbols and abbreviated terms.............oooiiieccccci i ——— 6
4 Piping tagging SYSteM.......cooiieeeeeiiiiiiirr s e e ennnnna s 9
5 piping specifications X ServiCes.....cccccceeiiiiiimiimimmmiiiiis s e esnssss s 10
6 PIPING SpecificatioNS...........ooo s rr e e e s e 14
7 PIPING SPECIFICATION CODE RULE ... s 15
8 PIPING MATERIAL SPECIFICATIONS ... s 16
ANNEX
A. Valves and Valve Datasheets
B. Pipes, Fittings and Accessories and Datasheets
C. Typical Arrangement for Drain&Vent and Instruments
D. Piping Material Selection for Corrosive HC and Produced Water
E. Flange Isolation Kit
F. Requirements for Piping internal Coating (cancelled)
G. Welding Requirements
H. Requirements for FRP Pipes and Fittings
J. Piping Weld Inspection (cancelled)
K. Pressure Safety Valves

INTERNA \ Qualquer Usuario




TECHNICAL SPECIFICATION N° I-ET-3010.2E-1200-200-P4X-002 REV: A
._. AREA: SHEET 3 of 16
PETROBRAS | INTERNAL
PIPING SPECIFICATION FOR HULL EsUP
1 SCOPE

This Guideline standardizes piping and valves materials for use in oil and gas exploration and
production facilities.

This document specifies requirements for acquisition of: pipes, valves, fittings, flanges, gaskets
bolts and nuts. Aspects of design, performance, materials, fabrication, testing, inspection, marking,
storage, expedition and documentation are covered.

The designer is responsable for selecting the piping material specification (spec) taking into
account its limitations, such as: service, pressure and temperature.

NORMATIVE REFERENCES

Note: The Standards referred herein shall be considered in their latest edition/revision.

AP| RP 14E

AP| SPEC 5L
AP| 6A
AP| SPEC 6D

AP| STD 526
AP| STD 594
API STD 598
AP| STD 599
API STD 600
AP| STD 602

API STD 607
AP| STD 609
ASME B1.1
ASME B1.20.1
ASME B16.1
ASME B16.5

ASME B16.9

ASME B16.10
ASME B16.11
ASME B16.20
ASME B16.21
ASME B16.25
ASME B16.28
ASME B16.34
ASME B16.47
ASME B16.5

ASME B18.2.2
ASME B31.3

Recommended Practice for Design and Installation of offshore Production
Platform Piping Systems.
Specification for Line Pipe.

Specification for Wellhead and Christmas Tree Equipment

Petroleum and Natural Gas Industries — Pipeline Transportation Systems -
Pipeline Valves.
Flanged Steel Pressure-relief Valves

Check Valves: Wafer, Wafer - Lug, and Double Flanged Type.

Valve Inspection and Testing

Metal Plug Valves - Flanged, Threaded and Welding Ends

Bolted Bonnet Steel Gate Valves for Petroleum and Natural Gas Industries.

ISO 15671 — Compact Steel Gate Valves — Flanged, Threaded, Welding, and
Extended — Body Ends.
Fire Test for Quarter turn Valves and Valves Equipped with Nonmetallic Seats

Butterfly Valves: Double Flanged, Lug and Wafer — Type.

Unified Inch Screw Threads (UN and UNR Thread Form).

Pipe Threads, General Purpose (Inch).

Cast Iron Pipe Flanges and Flanged Fittings Classes 25, 125 and 250.

Pipe flanges and flanged fittings NPS 1/2 through NPS 24 metric/inch
standard revision e ASME B16.5
Factory-made wrought steel buttwelding fittings.

Face-to-face and end-to-end to valves

Forged Fittings, Socket-Welding and Threaded.

Metallic gaskets for pipe flanges ring-joint, spiral-wound, and jacketed.
Nonmetallic Flat Gaskets for Pipe Flanges.

Buttwelding Ends.

Wrought Steel Buttwelding Short Radius Elbows and Returns.

Valves — Flanged, threaded and welding end

Large diameter Steel Flanges (NPS 26 through NPS 60).

Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch
Standard
Square and Hex Nuts (Inch Series).

Process Piping.
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ASME B31.4 Pipeline Transportation Systems for Liquid Hydrocarbons and Other Liquids
ASME B31.8 Gas Transmission and Distribution Piping Systems
ASME B36.10 Welded and Seamless Wrought Steel Pipe.
ASME B36.19 Stainless Steel Pipe
ASTM A105 Standard Specification for Ago carbonoForgings for Piping Applications.
ASTM A106 Standard Specification for Seamless Ago carbonoPipe for High Temperature
Service.
ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products.
ASTM A126 Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings.
ASTM A182 Standard Specification for Forged or Rolled Alloy Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High Temperature Service.
ASTM A193 Standard Specification for Alloy Steel and Stainless Steel Bolting Materials for
High Temperature Service.
ASTM A194 Standard specification for carbon and alloy steel nuts for bolts for high
pressure or high temperature service, or both.
ASTM A216 Standard Specification for Steel Castings, Carbon, Suitable for Fusion
Welding, High Temperature Service.
ASTM A234 Standard Specification for Piping Fittings of Wrought Agco carbonoand Alloy
Steel for Moderate and High Temperature Service.
ASTM A269 Standard Specification for Seamless and Welded Austenitic Stainless Steel
Tubing for General Service
ASTM A312 Standard Specification for Seamless, Welded, and Heavily Cold Worked
Austenitic Stainless Steel Pipes.
ASTM A320 Standard Specification for Alloy Steel and Stainless Steel Bolting Materials
Low High Temperature Service.
ASTM A333 Standard Specification for Seamless and Welded Steel Pipe for Low
Temperature Service.
ASTM A350 Standard Specification for Carbon and Low Alloy Steel Forgings, Requiring
Notch Toughness Testing for Piping Components.
ASTM A351 Standard Specification for Castings, Austenitic, Austenitic Ferritic (Duplex), for
Pressure Containing Parts.
ASTM A352 Standard Specification for Steel Castings, Ferritic and Martensitic, for
Pressure Containing Parts, Suitable for Low Temperature Service.
ASTM A358 Standard Specification for Electric Fusion Welded Austenitic Chromium Nickel
Stainless Steel Pipe for High Temperature Service and General Applications
ASTM A403 Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings.
ASTM A420 Standard Specification for Piping Fittings of Wrought Agco carbonoand Alloy
Steel for Low Temperature Service.
ASTM A487 Standard Specification for Steel Castings Suitable for Pressure Service.
ASTM A522 Standard Specification for Forged or Rolled 8 and 9% Nickel Alloy Steel
Flanges, Fittings, Valves, and Parts for Low Temperature Service
ASTM A536 Standard Specification for Ductile Iron Castings.
ASTM A564 Standard Specification for Hot Rolled and Cold Finished Age Hardening
Stainless Steel Bars and Shapes.
ASTM A671 Standard Specification for Eletric Fusion Welded Steel Pipe for Atmospheric
and Lower Temperatures.
ASTM A694 Standard Specification for Carbon and Alloy Steel Forgings for Pipe Flanges,
Fittings, Valves, and Parts for High Pressure Transmission Service.
ASTM A733 Standard Specification for Welded and Seamless Carbon Steel and Austenitic

Stainless Steel Pipe Nipples
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ASTM A790 Standard Specification for Seamless and Welded Ferritic/Austenitic Stainless
Steel Pipe.
ASTM A815 Standard Specification for Wrought Ferritic, Ferritic/Austenitic, and Martensitic
Stainless Steel Piping Fittings.
ASTM A928 Standard Specification for Ferritic/Austenitic (Duplex) Stainless Steel Pipe
Electric Fusion Welded with Addition of Filler Metal
ASTM A995 Standard Specification for Castings, Austenitic Ferritic (Duplex) Stainless
Steel, for Pressure Containing Parts
ASTM B62 Standard Specification for Composition Bronze or Ounce Metal Castings.
ASTM B366 Standard Specification for Factory Made Wrought Nickel and Nickel Alloy
Fittings
ASTM B444 Specification for Nickel Chromium Molybdenum Columbium Alloys (UNS
N06625 and UNS N06852) and Nickel Chromium Molybdenum Silicon Alloy
(UNS N06219) Pipe and Tube
ASTM B564 Specification for Nickel Alloy Forgings
ASTM B584 Standard Specification for Copper Alloy Sand Castings for General
Applications.
ASTM D1784 Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
ASTM D1785 Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80 and 120.
ASTM D2467 Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80.
ASTM D3567 Standard Practice for Determining Dimensions of Fiberglass (Glass-Fiber
Reinforced Thermosetting Resin) Pipe and Fittings R (2002).
ASTM D4024 Standard Specification for Machine Made "Fiberglass" (Glass-Fiber Reinforced
Thermosetting Resin) Flanges (2000).
ASTM F1173 Standard Specification for Thermosetting Resin Fiberglass Pipe Systems to be
used for Marine Applications (2001).
ASTM F1387 Standard Specification for Performance of Piping and Tubing Mechanically
Attached Fittings
ASTM F439 Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 80.
BSI BS 1873 Stell Globe and Globe Stop and Check Valves (flanged and butt welding ends)
for the Petroleum, Petrochemical and Allied Industries.
BSI BS 3799 Steel Pipe Fittings, Screwed and Socket Welding for the Petroleum Industry.
BSI BS 5152 Cast Iron Globe and Globe Stop and Check Valves for General Purposes.
BSI BS 5351 Steel Ball Valves for the Petroleum, Petrochemical and Allied Industries.
BSI BS 5352 Steel Wedge Gate, Globe and Check Valves 50 mm and Smaller for the
Petroleum, Petrochemical and Allied Industries.
EEMUA 144 90/10 Copper Nickel Alloy Piping for Offshore Applications. Tubes Seamless
and Welded.
EEMUA 145 90/10 Copper Nickel Alloy Piping for Offshore Applications. Flanges
Composite and Solid.
EEMUA 146 90/10 Copper Nickel Alloy Piping for Offshore Applications. Fittings.
IMO A 753(18) International Maritime Organization Resolution A 753(18).
IOGP S-562 Supplementary Requirements to API Specification 6D Ball Valves
IOGP S-563 Material Data Sheets for Piping and Valve Components
IOGP S-611 Supplementary Requirements to API 600 Steel Gate Valves and to API 603
CRA Gate Valves
ISO 15156 Petroleum and natural gas industries: Materials for use in H2S containing

environments in oil and gas production.
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ISO 14692 Petroleum and natural gas industries: Glass reinforced plastic (GRP) piping.

ISO 17292 Metal ball valves for petroleum, petrochemical and allied industries.

ISO 21457 Petroleum, petrochemical and natural gas industries — Material selection and
corrosion control for oil and gas production systems.

ISO 27509 Petroleum and natural gas industries: Compact Flanged connections with X
seal ring (First Edition).

MSS SP 6 Standard Finishes for Contact Faces de Pipe Flanges and Connecting End
Flanges of Valves and Fittings.

MSS SP70 Cast Iron Gate Valves, Flanged and Threaded Ends.

MSS SP 71 Gray Iron Swing Check Valves, Flanged and Threaded Ends.

MSS SP 72 Ball Valves with Flanged or Butt Welding Ends for General Service.

MSS SP 75 Strength, Wrought, Butt Welding Fittings.

MSS SP 80 Bronze Gate, Globe, Angle and Check Valves.

MSS SP 83 Steel Pipe Unions, Socket Welding and Threaded.

MSS SP 88 Diaphragm Type Valves.

MSS SP 95 Swage (d) Nipples and Bull Plugs.

MSS SP 97 Integrally Reinforced Forged Branch Outlet Fittings — Socket Welding,
Threaded, and Buttwelding Ends.

NBR 15827 Industrial Valves for Installations of Exploration, Production, Refining and

NORSOK M-001

Transport of Petroleum Products - Requirements for Design and Prototype
Test.
Materials Selection

3 SYMBOLS AND ABBREVIATED TERMS

For the purposes of this document, the following symbols and abbreviated terms apply:

AlSI American Iron and Steel Institute

API American Petroleum Institute

ASME American Society of Mechanical Engineering
ASTM American Society for Testing And Materials
BE Beveled Ends

BF Butt Strap

BLE Beveled Large Ends.

BS Bell Spigot

CL Class

CPVC Chlorinated Polyvinyl Chloride

Cr Chrome

CS Carbon Steel

CuNi Copper-Nickel

DSS Duplex Stainless Steel

EEMUA  Engineering Equipment and Materials Users Association
EJ Elastic Joint

FLG Flange

FF Flat Face

FRP Fiber reinforced plastic

FCAP Capilar Union Female

FTHD Threaded Female

GALV Galvanized
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GR Grade
GRP Glass Fiber Reinforced Plastic
HC Half Coupling
HEX Hexagonal
IMO International Maritime Association
IN Inch
LTCS Low Temperature Carbon Steel
MAX Maximum
MCap Capilar Union Male
MSS Manufacturers Standardization Society of the Valve and Fittings Industry
MTHD ¢ Threaded Male
NACE National Association of Corrosion Engineers
NPT National Pipe Thread (Thread ASME B1.20.1)
NSFHT National Standard Fire Hose Thread (Thread)
Org coat  Organic Coated
PBE Plain Both Ends
PE Plain Ends
PSE Plain Short Ends.
PSI Pounds per square inch
PTFE Polytetrafluoroethylene
PVC Polyvinyl Chloride
RF Raised Face
RJ Rigid Joint
RTEE Reduction Tee
RTJ Ring Type Joint
SCH Schedule
SDL Saddle
SDSS Super duplex Stainless Steel
SDV Shut Down Valve
SML Seamless
SOC Sockolet
SPEC Piping Material Specification
SS Stainless Steel
STD Standard
SW Socket Weld
TBE Threaded Both Ends
TEE Tee
THD Threaded
UNS Unified Numbering System
VAG Needle Valve
VAGI Instrumentation Needle Valve
VAX Axial Valve
VBO Butterfly Valve
VDE Double Ball valve
VDI Diaphragm Valve
VES Ball Valve
VESI Instrumentation Ball Valve
VGA Gate Valve
VGL Globe Valve
VMA Plug valve
VPVC Plastic valve
VRE Check Valve
WOL Weldolet
XS Extra Strong
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XXS Double Extra Strong
WLD Welded
WN Weld Neck
WOL Weldolet
WPS Welding Procedure Specification

WPQR Welding Procedure Qualification Record
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4 PIPING TAGGING SYSTEM

4.1.GENERAL

A-B-C-D-E
A — Nominal Pipe Size
Non-Integer Nominal Pipe Sizes shall be written as Fractions using a dash (“=) to separate the
integer part from the fraction, if necessary. Example: 1/2, 3/4, 1-1/2, 2-1/2.

The number/fraction shall be followed by the double prime symbol () representative of inch
unit, never two () prime symbols.

B — Service Symbols (as listed in Item 5)
C - Piping Material Specification Code

D — Sequential Numbering of Line

Shall consist of sequential number containing exactly 4 digits.

E — Insulation:

PP — Personal Protection
HC — Heat Conservation
CC - Cold Conservation
NI — Not Insulated (Absence of insulation shall always be represented by “NI”)

Note: Piperun tag shall not contain any spaces between characters.

4.2. EXAMPLE OF PIPING TAG

1-1/2”-P-B10-0010-HC
Nominal Pipe Size: 1 1/2 inch
Service: P - Process
Piping Material Specification: B10
Sequential Numbering: 0010
Insulation: Heat Conservation

4.3.PIPELINE TAGGING FOR 3D MODELLING

B-D
For 3D modelling, where Pipeline tagging is also required, it shall consist only of Service and
sequential. Additional information regarding nominal pipe size, specification and insulation shall
be associated with the piperun. Example of pipeline tag:

P-0010
Service: Process (non-corrosive Hydrocarbon)
Sequential Numbering: 0010
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5 PIPING SPECIFICATIONS X SERVICES

CODE SERVICE LOCATION SPECIFICATION
Balance line B16H
AO Slop discharge system Dropline inside Slop Tanks B18H
All system B14H
Other Locations B11H; B10H; C10H
BG Inert Gas Penetration pieces on main deck B18H
Pipe stack Stripping B3H
All system B14H
BR Bilge Bottom Hull Penetration pieces up to
. . B18H
intermediate valve.
Other location B14H
BWG Ballast and General Service
Spool between sea-chests and sea valves B18H
Lines inside Ballast Tanks (Double Sides, B23H
BWH Ballast Double Bottom and FWD Peak Tanks
Other location B14H; C14H
Other location B10H
CHW Chilled Water
Accommodation B20H
All system B20H
CN Hypochlorite Injection If required by classification society B14H
Sea chest line B18H
Corrosive chemical injection B3H: T3H: T60A
CNI (Except Sodium All system ’ ’ ’
. T60B
Hypochlorite)
Cargo and Slop Tanks
cv Closed Venting All system B14H, B10H
All system B3H, C3H
D Diesel Oil Well service system B10H
Penetration piece between diesel tank and
. ' B51H
positive closing valve.
Deck scupper B18H
Helideck drainage B14H
DA Open Drain
Oil Coaming Drain Lines B10H
All system B14H
DF Noncorrosive Closed Drain | All System (in the hull) B10H
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CODE SERVICE LOCATION SPECIFICATION
Side Shell and Bottom Hull Penetration pieces
up to intermediate valve of deck seal discharge B18H
DFC Corrosive Closed Drain and inert gas generator scrubber discharge
All System (in the hull) B9H
DO Carbon Dioxide All system C8H, E8H
Bottom Hull Penetration pieces up to B18H
Draught, Trim and Heel intermediate valve.
DTH L
Indication System
All system B3H, B7TH
DW Distilled water All system B3H
EG Exhaust Gas All system A3H
Other Areas B10H
FG Fuel Gas
Hazardous Areas + Safe Areas B3H
FL Diluted Foam Line Concentrated + sea water B7H
FLC Concentrated Foam Line Concentrated B3H
Fire Water (aerated sea All system B7H
FW - - —
water) Overboard line (only for overboard lines inside
B14H
the hull)
Accommodations and Engine Room B20H
GW Grey Water Other Lines B3H
Side Shell and Bottom Hull Penetration pieces
- . B18H
up to intermediate valve.
All svstem B3H, C3H, E3H,
y F3H, G16H, H16H
H Hydraulic Fluid Hydraulic actuation for all pumps in the Cargo
MKS
Pumps Package
1A Instrumentation Air All system B3H
JF Helicopter Refuelling All system B3H
oL Lubricating Oll All system B10H
All svstem B14H, B15H, C14H,
Yy C15H
PCG Cargo Adjacent to Accommodation B16H
Cargo Pumps Header B10H, C10H
Balance Line and Side Shell Penetration pieces
up to intermediate valve B18H
PCW Produced Water :
All system B11H
PLD Loading All system B10H, C10H
PW Potable Water Accommodation B20H
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CODE SERVICE LOCATION SPECIFICATION
Other Lines B3H
Accommodation B21H
PWH Hot Fresh Water
Other Lines B3H
Service Air spool piece of sea chest B18H
SA
Service Air All system B3H
SN Start Up Nitrogen All system B10H
Other tanks venting B8H
Diesel tanks venting B52H
SP Vent and tank sounding Spool between sea-chests and sea valves B18H
Diesel and Fresh Water tanks sounding B3H
Other tanks and Void spaces sounding B8H
All system C10H
STA Starting Air
Inert Gas System Blower B10H
Inert Gas Generator in hazardous areas B7H
All system B14H
Crossovers of Main Engine Room and Pump
Room and its branches up to first flange, Side
sw Sea Water Shell and Bottom Hull Penetration pieces up to B18H
intermediate valve.
Scrubber overboard B23H
Ballast Tanks, butterworth pump discharge C23H
TC Tank Cleaning All system B18H, B14H, C14H
TL Tank level indication All system B3H
All system B14H, B15H, C14H
TR Tank Recirculation Transference Header between Cargo Pumps B10H. C10H
Header connection and Offloading Header ’
Fresh Water Central Cooling B10H
Fresh Water Hydrophore - Accommodation B20H
w Fresh Water Fresh Water Hydrophore - Engine Room and B3H
Hull Generator
Fresh Water Hydrophore - Other locations B10H
From Fresh Water Station up to Storage Tank B3H
Vacuum Lines (accommodation / engine room) B20H
ww Black Water Side Shell and Bottom Hull Penetration pieces
- . B18H
up to intermediate valve.
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CODE SERVICE LOCATION SPECIFICATION

Hazardous areas.

B3H
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6 PIPING SPECIFICATIONS

PRESSURE CORROSION MIN MAX
SPEC CLASS ALLOWANCE | TEMP TEMP PIPE MATERIAL SERVICE CODE
(mm) (°C) (°C)
A3H - - 38 510 Stainless Steel EG
B10H 150 1.6 mm 0 100 Carbon Steel Bgc%HgY_g\éﬁ'gE:.ngeL
B11H 150 - 0 70 Organic Coat CS BG PCW
B14H 150 - 0 70 Organic Coat CS ADO AB,BWBXVC? GBSV\\;\'/-I T%NT%V
B15H 150 6.0 mm 0 100 Mariloy™ PCG TR
B16H 150 - -46 130 Duplex AO PCG
AO BG BR BWG CN DA DFC
B18H 150 - 0 70 Organic Coat CS DTH GW PCW SA SP SW TC
WW
B20H - - 0 40 PVC CHW CN GW PW W WW
B21H - - 27 80 CPVC PWH
B23H 16 bar - 15 90 FRP BWH SW
BG CNID DTH DW FLC FG
B3H 150 - 0 150 SS 316/316L GW H IA JF PW PWH SA SP
TL W WW
B51H 150 - 0 150 SS 316/316L D
B52H 150 1.6 mm 0 100 Carbon Steel SP
B7H 20 bar - 0 75 Copper-Nickel DTH FL FW SW
B8H 150 - 0 50 Galv. CS SP
BOH 150 3.2 mm 0 150 Carbon Steel DFC
C10H 300 1.6 mm 0 150 Carbon Steel BG PCG PLD STATR
C14H 150 - 0 150 Organic Coat CS BWH PCG TC TR
C15H 300 6 mm 0 100 Mariloy ™ PCG TR
C23H 25 bar - 15 90 FRP SwW
C3H 300 - 0 150 SS 316/316L DH
C8H 300 - -18 54 Galv. CS DO
E3H 600 - 0 100 SS 316/316L H
E8H 600 - -18 54 Galv. CS DO
F3H 900 - 0 150 SS 316/316L H
G16H 1500 - 0 130 Duplex H
H16H 2500 - 0 130 Duplex H
T3H - - 0 150 Tubing SS316/316L CICNI
T60A - - 0 60 Tubing 6Mo CI CNI
T60B - - 0 60 Tubing 6Mo CICNI
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7 PIPING SPECIFICATION CODE RULE
SPEC CODE RULE: XYYZ
Material Code YY Pressure Class or Type Code X
Stainless Steel 316L 3 125 A
Carbon Steel API 5L, 1,6mm 4 150 B
Carbon Steel API 5L, 3,2mm 5 300 C
Low Temperature Carbon Steel ASTM A333 Gr6 e 6 600 E
ASTM A671 CC60, 1,6mm
Cu-Ni 90/10 7 900 F
Galvanized Carbon Steel API 5L 8 1500 G
Carbon Steel API 5L, 3,2mm 9 2500 H
Carbon Steel API 5L, 1,6mm 10 10000 J
Organic Coated Carbon Steel API 5L 11 Gasket Mechanical Coupling R
(GMC)
Super Duplex Steel UNS $32760 12 Mechanically Attached Fittings S
(MAF)
Organic Coated Carbon Steel API 5L 14 Tubing T
Duplex Steel UNS S31803 16
Carbon Steel API 5L, 6,4mm 17 Other Code Z
chracteristics
Low Temperature Carbon Steel ASTM A333 Gr6 e
ASTM A671 CC60. 3.2mm 19 Reduced Pressure R
PVC 20 ASME B31.4 or B31.8 P
CPVC 21 Hull Piping Spec. H
FRP 90°C 10 bar 22 Class 150 B
FRP 90°C 16 bar 23 Class 300 C
FRP 120°C 16 bar 24
RPVC 25
FRP 120°C 16 bar 26
FRP 85°C 16 bar 27
Inconel 625 cladded Carbon Steel API 5L 30
Alloy Steel 9Ni ASTM A 333 Gr8 31
Inconel 625 cladded Alloy Steel 3 1/2Ni ASTM A 32
333 Gr3
Inconel cladded Alloy Steel Ago Liga 9Ni ASTM A 33
333 Gr8
Inconel 625 UNS N06625 40
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PETROBRAS PIPING SPECIFICATION FOR HULL SRGE/ESUP|ASME B31.3 R
Services (see notes): Material: Class: Standard:
EG - Exhaust Gas; Stainless A3H
Steel
Pressure Rating (see notes)
Temperature (°C) 38 100 200 300 400 500 538
Max Pressure (barg) 19 16.2 13.7 10.2 6.5 2.8 14
Pipes and Fittings (see notes)
ltems Code | Size Wall Class Ends Standard M aterial
T32 [V -1%" PE ASME B36.19 ASTM A312 TP 316/316L SML
(7] "
] . 2
he_' Pipe T323 2% sS40 i BE ASME B36.10/B36.19 ASTM A358 Type 316/316L CI 1 or 3 WLD
TooF
90 Elbow C0143
45 Elbow C0243
Tee C0343
Cross BB w1 ASME B16.11
Coupling C0643 - 3000 SW
o SIS ASTM A182 Gr F316/316L
Sockolet C5543 MSS SP-97
Red Tee COUS [0 o
2 Red Coupling com | “1% ASME B16.11
£ Weldolet C1243 | 2"-10" MSS SP-97
i 90 LR Elbow C1544
45 LR Elbow C16-44
90 SR Elbow CIT44 | o o
Tee c2044 According o pi - BE
Cap Codh 90 pipe ASME B16.9 ASTM A403 Gr WP316/316L
Cross C24-44
Conc. Red C18-44
Ecc. Red C1944 | 3"-24
Red Tee C2144
Straight Nipple N-S145 | %" -1%" ASTM A733 ASTM A312 TP316/316L
RV PBE
2 Swage Conc Nipple N-C1d4 | % -17%
g N-C444 | 2"-4" | According to pipe - BLE x PSE
= X
S P e 1% SBE MSS SP-95 ASTM A403 Gr WP316/316L
ge =cc Nipp NEM | 74 BLE x PSE
Socket Weld (SW) F-150-JX | %" -1%"
] Welding Neck (WN) F-150-KX | 2" - 24"
=4 %" -2" | Accordingtopipe | Class 150 Raised Face ASME B16.5 ASTM A182 Gr F316/316L
2 Blind FASMX | 204
TooF
= T
E Spiral-Wound J-150-EH 2%" - Class 150 Raised Face ASME B16.20 AISI 316/graphite
b T
] 2 A193 B7
et y yw 4 ) ) )
‘% é Stud and Nuts P-150-01 | %" -1 % ASME B1.1 AM94 Gr 2H
T
Figure-8 Blank R8-150RS| 2%"
oo
E 1/2" - 2!! )
3 Padde Blank RA-150RS| 2% | According to pipe 150 |Rased face ASME - Stainless Steel ASTM A240 316
g I -
T
Paddle Spacer RE-150-RS| 27%"
TooF
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OFFSHORE PRODUCTION FACILITIES ET-3010.2E-1200-200- A 2 0f2
RE P4X-001
Material: Class: Standard:
PETROBRAS PIPING SPECIFICATION FOR HULL Stainless _ A3H
Steel
Valves (see notes)
Type|Size CODE Temp | |Type|Size CODE Temp | [Type[Size CODE Temp | (Type|Size CODE Temp
Ball | %'-1"| VES-801-1-S20A |-100C to 500C Gate [4"-1%"| VGA-801-1-S201 | 46Cto450C
Branch (see notes)
OS] TEEL
OIRIEE TEE WOL - Weldolet
15 |RTEE [RTEE |[RTEE| TEE]
2 | soc|soc|soc]soc| TEE
25| S0C [ SOC | SOC [SOC|RTEE| TEE TEE - Tee
o 0C | SOC | SoC [SOC|RTEE|RTEE] TEE |
= 0C | SOC | SOC [SOC|RTEE[RTEE|RTEE] TEE
2 0C [ SOC [ SOC [SOC| WOL | WOL |RTEE [RTEE] TEE | RTEE - Red Tee
=) 0C | soc | soc [soc| woL [ woL [ WoL [RTEE|RTEE] TEE |
o 0C [ soc [ soc [soc|woL [ woL [ woL [ WOL [RTEE|RTEE] )
0C | SOC | S0C [SOC| WOL [ WOL [WOL | WOL [RTEE|RTEE HC - Half Coupling
0C | soc [ soc [soc|woL [woL [ woL [ woL [WOL [RTEE
0C | soc [ soc [soc]woL [woL | woL [woL | woL [RTEE
0C | soc [ soc [soc] woL [ woL [ woL [ woL [ WOL | woL SOC - Sockolet
0 | SOC | SOC | SOC |SOC| WOL | WOL | WOL | WOL | WOL | WOL |
4 | SOC | SOC | SOC |SOC| WOL | WOL | WOL | WOL | WOL | WOL TEE
05 Jo7s [ 1 [15] 2 [25] 3 | 4 24
BRANCH SIZE
Notes
2 do not hav e flange protectors or otherwise denied direct atmospheric ex posure or itis not in direct open seaw ater exposure. (see A.2.2.4 from ISO 15156-2)
4 See Annex C for instruments, drains and vents ty pical piping arrangement.
7 Welding and Welding Inspection activities shall follow the requeriments of these documents: -ET-3010.00-1200-955-P4X-001-Welding.
51 Stainless Steel external coating shall be applied for the temperature limits according to -ET-3010.00-1200-956-P4X-002 - General Painting.
113 See table on item 5 for piping spec selection according to service and application.
Materials listed in this spec shall meet the requirements described in the notes and annexes of this document and also the requirements of the specific data sheet in IOGP S-563 as applicable. In
125 case of conflict of criteria Petrobras shall be consulted. It shall be highlighted that the IOGP requirements is not applicable for: inconel 625 coating, w hich shall follow -ET-3010.00-1200-955-P4X-
001; supplementary NACE requirement for carbon steel w hich shall follow Annex D; and coating for bolts and nuts shall follow spec note number 3.
142 When necessary Contractor shall select B3H piping spec valves to apply at A3H spec.
146 Seamless pipe is acceptable in place of welded pipe. The thickness need to be updated by designer.
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OFFSHORE PRODUCTION FACILITIES ET-3010.2E-1200-200- A 1of2
- P4X-001
Issued by : Code: Corr. Allow .:
PETROBRAS PIPING SPECIFICATION FOR HULL SRGE/ESUP|ASME B31.3| -
Services (see notes): Material: Class: Standard:
BG - Inert Gas; CNI - Corrosive Chemical Injection (Except Sodium Hypochlorite); GV - Cargo and Slop Tanks Closed Venting; D - Diesel; DTH - Draught, Trimand Heel Indication SS 1 0 B3 H
System; DW - Distilled Water; FG - Fuel Gas; FLC - Concentrate Foam; GW - Grey Water;H - Hydraulic Fluid; HBG - Hidrocarbon Blanket Gas; IA - Instrumentation Air; JF - 5
Helicopter Refueling; PW - Potable Water; PWH - Hot Fresh Water; SA - Service Air; SP - Ventand Tank Sounding; TL - Tank Level Indication; W - Industrial water; WW - Black 316/316L
vaerPressure Rating (see notes)
Temperature (°C) 38 100 150
Max Pressure (barg) 19.0 19.0 16.2 14.8
Pipes and Fittings (see notes)
ltems Code | Size Wall Class Ends Standard Material
T-322 % -1%" PE ASME B36.19 ASTM A312 TP 316/316L SML
] 0
] . 2
.nQ_- Pipe T-323 2" sS40 i BE ASME B36.10/B36.19 ASTM A358 Type 316/316L CI 1 or 3 WLD
3o
90 Elbow C0143
45 Elbow C0243
Tee C0343
Cross BB | %1% ASME B16.11
Coupling C0643 - 3000 SW
Cap IZLVR) ASTM A182 Gr F316/316L
Sockolet C5543 MSS SP-97
Red Tee CO443 [, 1w
o Red Coupling C08a3 A Y ASME B16.11
.é Weldolet C1243 2"-10" MSS SP-97
ic 90 LR Elbow C1544
45 LR Elbow C16-44
90 SR Elbow C1744 o ogn
Tee C2044 According fo pi - BE
Cap C2%4 9foppe ASME B16.9 ASTM A03 Gr WP316/316L
Cross C24-44
Conc. Red C1844
Ecc. Red C1944 3 -4
Red Tee C21-44
Straight Nipple N-S145 | %" -1%" ASTM A733 ASTM A312 TP316/316L
R PBE
2 Swage Conc Nipple N-C1d4 | % -17%
g N-C444 2'-4 According to pipe - BLE x PSE
=3 X
= Swas Eoo Nt NE® %1% PBE MSS SP-95 ASTM A403 Gr WP316/316L
96 Eoc NipP NEW | 27 BLE x PSE
Socket Weld (SW) F-150-JX | %" -1 %"
Welding Neck (WN) F-150KX [ 2'-24" Class 150 Raised Face ASME B16.5
8 F-150-LX | %"-2"
g Blind F-3504X | %"-3" According to pipe | max 350 bar - 1SO 6162-1 ASTM A182 Gr F316/316L
S o
w F-150-LX 3,,2 /; — Class 150 Raised Face ASME B16.5
Hyd One-Piece Flange F-350-3X | %"-3" max 350 bar - 1SO 6162-1
= T
E Spiral-Wound J-150-EH 2% - Class 150 Raised Face ASME B16.20 AIS| 316/graphite
L) 3" -24"
o3 @ A193 B7, ZnNi
- X g _ . _
g 2 Stud and Nuts P-150-07 | %" - 1% ASME B1.1 A194 Gr 2H, Z0Ni
o
E Figure-8 Blank R8-150-RS| 27%" .
3 318 | According to pipe 150 |Rased face ASME ; Stainless Steel ASTM A240 316
= Paddle Blank RA-SORS[ o )
Paddle Spacer RE-150-RS
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Doc: Revision: Sheet:
OFFSHORE PRODUCTION FACILITIES 1L T-3010.2E-1200.200- A 2ol 2
=7- P4X-001
Material: Class: Standard:
PETROBRAS PIPING SPECIFICATION FOR HULL SS 150 B3H
316/316L
Valves (see notes)
Type|Size CODE Temp | |Type|Size CODE Temp | [Type[Size CODE Temp | [Type|Size CODE Temp
VAG-3000-1-S201 | -100C to 200C VES-801-2-S2F1 | -30C to 150C 224" VES-150-3-S217 Double| . 150-2- p
Needle | % -1 I A 6-3000-1-5202 T VES-801-3-5205 | VEstsoaszr | oerec| el vz DRTMAS Lo
kil 100C to 400 s 100C to 2000 2 s -1 VGA-801-1-5201 | 46Cto450C
2 | VBO-250-1-U291 % 1| VES-801-3-5206 | 46Cto150C VES-150-3-5236
+ | vBO250-1-u203 | *°°™° VES-150-1-5210 Ball VES-150-3-5237 | “eC e Rl PP B Kol el L e
“ 2501 1501 30C10150C a 190-3- VGA-150-2-5231
3.20'| VBO-150-2-5211 2 VES-150-1-5211 zow| VES16038253 [ O P I e
" - -2- - -1 - - -3-! obe | 2"-18"
2 | VBO-150-2-5213 VEss0-1s200 | VES-150-3-825G Vort502.5201 Trooc s
3.20'| VBO-150-2-5251 24| VES-150-1-8236 VES-150-3-8272  [-100C to 200C
Bty e | VBos02-s253 | HC0 ¢ Ball VES-150-2-5210 VDE-150-2-8201 o OS2} o
“ 150-2- » 150-2- 190-2- 30010 150C VRE-800-2-5202
3.20'| VBO-150-2-S2F1 Vessoosott | VDE-150-2-5202 VRE15015211 oo moe
2 | VBO-150-2-82F3 VES-150-2-5216 VDE-150-2-5203
»20'| VBO-150-3-5261 2 T ES150-2-521F Double .y [~ pE-1502-5204 | 0 *° Check REIR 15212
g o0 400G to 3450 o0 Ball | %2 o0 > | VRE-502-5212 |-100c 10400
2 | VBO-150-3-5263 VES-150-2-5230 VDE-150-2-5205
VES-8011-5201 ¥ | VEsts02s236 | o001 VDE1502.5206 | e 02 YRE TR S
Ball |1 - 30C to 150C Sl il VRE-150-2-5235 [ -100C to 200C
VES-801-2-8201 224 VES-150-3-8216 | -a0cto 150C VDE-150-2-8207 [ -100C to 340C
Branch (see notes)
FTTEEEE TEE WOL - Weldolet
RTEE|RTEE|TEE
OCTS0C S0 TEE - Tee
H OC | SOC |soc E| TEE
= 0OC | SOC |soc EE|RTEE|RTEE| TEE
2 0C [ SOC [SOC| WOL | WOL [RTEE[RTEE[ T RTEE - Red Tee
a OC | SOC |SOC| WOL | woL OL |RTEE|R
OC | SOC |SOC| WOL | woL OL | WOL |R T .
0C | SOC [SOC| WOL [ WOL | WOL | WOL [RTEE R HC - Half Coupling
OC | SOC |SOoC| WOL | woL OL | WOL oL R TE
OC | SOC |SOoC| WOL | woL OL | WOL oL R R
0C | SOC [SOC| WOL [ WOL [ WOL [WOL [ WOL [ WOL]R R SOC - Sockolet
OC | SOC |sOoC| WoOL | woL OL | WOL OL | WOL |R R TEE
OC | SOC |SOC| WOL | woL OL | WOL OL | WOL R RTEE|TEE
0.75 1 1.5 2 2.5 3 4 6 8 20 | 24
BRANCH SIZE
Notes

On the spec valve list it may have valves codes which contain values of process data low er than spec limits. It shall be verified all valve process data (e.g.: pressure, temperature) in order to
specify it according the design premisses.

2 do not have flange protectors or otherwise denied direct atmospheric ex posure or it is not in direct open seaw ater ex posure. (see A.2.2.4 from ISO 15156-2)
3 Bolts,nuts and gaskets (only RTJ gaskets) must be Zn-Ni coated according to Annex B.
4 See Annex C for instruments, drains and vents ty pical piping arrangement.
5 Flanges < 1 1/2" may be used, if strictly necessary.
6 See Annex E for Isolation gasket specifications.
7 Welding and Welding Inspection activities shall follow the requeriments of these documents: FET-3010.00-1200-955-P4X-001-Welding.
8 All valves, pipes and components specified for hy drogen sulfide service shall be in accordance with ISO 15156 requirements.
51 Stainless Steel external coating shall be applied for the temperature limits according to I-ET-3010.00-1200-956-P4X-002 - General Painting.
59 In case of use this spec below -30 °C, the material shall be furnished with solution heat freatment.
113 See table on item 5 for piping spec selection according to service and application.
Materials listed in this spec shall meet the requirements described in the notes and annexes of this document and also the requirements of the specific data sheet in IOGP S-563 as applicable. In
125 case of conflict of criteria Petrobras shall be consulted. It shall be highlighted that the IOGP requirements is not applicable for: inconel 625 coating, w hich shall follow I-ET-3010.00-1200-955-P4X-
001; supplementary NACE requirement for carbon steel w hich shall follow Annex D: and coating for bolts and nuts shall follow spec note number 3.
127 ISO 6162-1/2 flanges may be used only for H - Hy draulic Fluid.
133 Description for quick acting valves: Globe Self Closing valve; plug ty pe disc; stainless steel; body- ASTM A351 CF8M/A182 F316L; trim AISI 316; stainless steel spring; self return lever with
spring, flanged ends ASME B16.5 RF; manufacturer standard; class 150. (reference JIS F 7398)
134 Description for stop check valves: globe ty pe; straight pattern; stainless steel; bolted bonnet; Flanged ends ASME B16.5 RF; rising handw heel, body ASTM A182 Gr F316; trim AISI 316; BS
1873 standard, class 150.
146 Seamless pipe is acceptable in place of welded pipe. The thickness need to be updated by designer.
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OFFSHORE PRODUCTION FACILITIES I~ET-3010.2E-1200-200- A 10f2
R A P4X-001
Issued by : Code: Corr. Allow .:
PETROBRAS PIPING SPECIFICATION FOR HULL SRGE/ESUP|ASME B31.3| -
Services (see notes): Material: Class: Standard:
DTH - Draught, Trimand Heel Indication System; FL - FoamLine; FW - Fire Water (Sea Water); SW - Aerated Sea Water; Copper- 20 bar B7H
Nickel
Pressure Rating (see notes)
Temperature (°C) 0 38 50 75
Max Pressure (barg) 19.6 196 19.2 184
Pipes and Fittings (see notes)
ltems Code | Size Wall Class Ends Standard M aterial
- 2.0mm PE
! 2 m 2.5mm Cu-Ni 90/10 (UNS C7060X) SML
2%"-3
4 3.0mm
6" 3.5mm
8" 4.5mm
2 > ggm CuNi 90110 (UNS C7060X SML or WLD)
2 Pipe T-202 - : - EEMUA 234
a 14 8.0mm BE
16" 9.0mm
18" 9.5mm
20" 11.0mm
:8,, ggm Cu-Ni 90/10 (UNS C7060X) WLD
32" 17.0mm
36" 19.0mm
90 Elbow C01-35
45 Elbow C02-35 Feap
Tee C03-35
Coupling C06-35
Plug C09-35 | %"-1%" 20 bar THD
Union C10-35 i Feap
Cap C11-35
Connector C37-35
Connector Union C3835 i
" Sockolet C5535 | %'-2 - Cap
= ) Fcap .
% Red Coupling C08-35 A 20 bar Woap x Foap EEMUA 234 Cu-Ni 90/10 (UNS C7060X)
Bush C23-35 FTHD x Mcap
Weldolet C12:35 | 2"-16"
90 LR Elbow C15-35
45 R Elbow C16%5 | 50 o
Tee C20-35 According to pipe
Cap C22-35 i BE
Conc. Red C18-35
Ecc. Red C1935 | 3'-36"
Red Tee C21-35
Stub End WN-L C3935 | 4"-36" - 20 bar
@ N-A335 TBE
5 Connector Nipple N-A735 | %"-1%" | According to pipe - FTHD x Fcap EEMUA 234 Cu-Ni 90/10 (UNS C7060X)
= N-A835 MTHD x Fcap
o Slip on (SO) F-20HM | %" -1%" 20 bar EEMUA 234 Cu-Ni 90/10 (UNS 7060X)
S Blind F-150-LY - According to pi Class 150 Raised F ASME B16.5 ASTM A105 Thermal S ted (note 126
E %% g o pipe ass aised Face ASMEBI647A al Spray coated (nof )
: Backing Flange F-20-Y2 | 2"-36" 20 bar EEMUA 234 ASTM A105
]
E Flat type J-150-P4 | %" - 36" - Class 150 Raised Face ASME B16.21 Compressed sheet, fire-tested
(O]
::B ot A193 B7, Zn-Ni
?,3, 3 Stud and Nuts P-150-07 | %" -1 % - - - ASME B1.1 A194Gr 2H, ZoNi
@ Figure-8 Blank R8-150-RT 1‘/ ! . )
> 17" -14 According f pipe 150 Raised Face ASME i Carbon Steel ASTM A516 GR60 CurAl Thermal
b Paddle Blank RA-SORT] o\ o B16.5 Spray coated (note 126)
o Paddle Spacer RE-150-RT
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- P4X-001
Material: Class: Standard:
PETROBRAS PIPING SPECIFICATION FOR HULL Copper- | 20 bar | B7H
Nickel
Valves (see notes)
Type|Size CODE Temp Type [(Size CODE Temp | [Type|Size CODE Temp | [Type|Size CODE Temp
3"-20"( VBO-150-2-U311 VES-150-1-U300 Angular{ 2 %" VAN-150-1-U101 0Cto 75C Globe | 2'-18"| VGL-150-2-U301 0C to 90C
1"-1%
24"-36"(  VBO-150-2-U313 Clo90C VES-150-2-U300 Gate |4"-1%'| VGA-200-1-U101 -29C to 75C "-1%'|  VRE-200-1-U122 0Cto 75C
t
suter 3"-20"( VBO-150-2-U351 ° Ball |2'-24"| VES-150-1-U310 | oCtog90C Globe |%"-1%"| VGL-150-1-U101 0Cto 75C Check VRE-150-1-U311
uttel ec|
Y 24"-36"(  VBO-150-2-U353 o4 VES-150-2-U310 cate | 1 VGA-150-1-U331 Clo90C 2'-36"| VRE-150-1-U312 0C to 90C
3"-20"( VBO-150-3-U361 VES-150-2-U311 @ VGA-150-2-U331 ° VRE-150-2-U335
29Cto 75C
24"-36"(  VBO-150-3-U363 ° Diaphragm|2'-12"| VDI-300-2-U301 0C to 80C Globe | 2-18"| VGL-150-1-U301 0C to 90C
Branch (see notes)
05] TEE
e e s WOL - Weldolet
1.25RTEE [RTEE [RTEE|TEE]
1.5 [RTEE[RTEE[RTEE[TEE| TEE
2 [ S0C [ S0C | SOC [SOC|RTEE] TEE TEE - Tee
25 S0C [ soC [ soc [soc] soc [RTEE[ TEE
0C [ soc [ soc [soc] soc [RTEE[RTEE] TEE
w 0C [ S0C [ 50C [SOC| SOC [RTEE [RTEE [RTEE| TEE RTEE - Red Tee
% 0C [ soc [ soc [soc] soc [woL [ woL [RTEE|RTEE] TEE |
= oc [ soc [ soc [soc] soc [woL [woL [woOL [RTEE[RTEE] TEE | "
= [0 [ S0C [ S0C [ S0C [SOC| SOC [ WOL | WOL | WOL | WOL [RTEE [RTEE] TEE ] HC - Half Coupling
= oc [ soc [ soc [soc] soc [woL [woL [woL [ woL [RTEE[RTEE[RTEE] TEE |
oc [ soc [ soc [soc] soc [wotL [wot [woL [woL [woL [RTEE[R RTEE
0C | S0C | 50C [S0C]| SOC [ WOL [WOL | WOL | WOL | WOL |RTEE [RTEE]R SOC - Sockolet
0c [ soc [ soc [soc] soc [wot [wot [woL [woL [woL [woL [R R T
oc [ soc [ soc [soc| soc [woL [wotL [woL [wot [ woL [woL [RTEE][R R TEE
oc [ soc [ soc [soc] soc [woL [ wotL [wot [wot [woL [woL [woL [R R RTEE
oc [ soc [ soc [soc] soc [wot [wot [woL [woL [woL [woL [woL R R TEE
oc [ soc [ soc [soc] soc [wotL [wot [woL [woL [woL [woL [woL [wo R R RTEE| TEE
L__[36 [ soc]soc[soc[soc|soc[woL]|woL][woL]woL]woL[woL[woL[wo RTEE[R RTEE[RTEE[TEE
05 [o075 [ 1 2515 2 [25] 3 4 6 8 | 10 1 2| 28 | 32 [36
BRANCH SIZE
Notes
1 On the spec valve list, it may have valves codes which contain values of process data low er than spec limits. It shall be verified all valve process data (e.g.: pressure, temperature) in order to
specify it according the design premisses.
2 do not have flange protectors or otherwise denied direct atmospheric ex posure or it is not in direct open seaw ater ex posure. (see A.2.2.4 from ISO 15156-2)
3 Bolts,nuts and gaskets (only RTJ gaskets) must be Zn-Ni coated according to Annex B.
4 See Annex C for instruments, drains and vents ty pical piping arrangement.
6 See Annex E for Isolation gasket specifications.
7 Welding and Welding Inspection activities shall follow the requeriments of these documents: FET-3010.00-1200-955-P4X-001-Welding.
53 This spec must be used only for offshore facilities.
86 Pipes in this spec do not take account additional thickness for threads. Must be evaluated pipes thicker than these here specified if threaded pipe will be applied.
87 Piping, connections and flanges should be specified according EEMUA 234.
104 The backing flange and stub ends are part of the composite flange according EEMUA 234.
110 Epoxy coating for flanges shall be applied according to I-ET-3010.00-1200-956-P4X-002 - General Painting.
113 See table on item 5 for piping spec selection according to service and application.
115 Gaskets shall not be be used to assembly butterfly valves API 609 category A, unless required required by the valve manufacturer.
Materials listed in this spec shall meet the requirements described in the notes and annexes of this document and also the requirements of the specific data sheet in IOGP S-563 as applicable. In
125 case of conflict of criteria Petrobras shall be consulted. It shall be highlighted that the IOGP requirements is not applicable for: inconel 625 coating, w hich shall follow -ET-3010.00-1200-955-P4X-
001; supplementary NACE requirement for carbon steel w hich shall follow Annex D: and coating for bolts and nuts shall follow spec note number 3.
126 Thermal spray application shall be according to the requirements of FET-3010.00-1200-956-P4X-003. Consumable specification: AWS C2.25m: W-CuAl-1 or ISO 14919: CuAl10.
143 Piping materiall shall be certified and approved by Classification Society for the intended service.
152 SW connection may be used instead of capillary connection.
153 Backing flange in carbon steel shall be galvanized before painting.
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Issued by : Code: Corr. Allow .:
PETROBRAS PIPING SPECIFICATION FOR HULL SRGE/ESUP|ASME B31.3| -
Services (see notes): Material: Class: Standard:
SP - Ventand Tank Sounding; Galv. CS 150 B8H
Pressure Rating (see notes)
Temperature (°C) 0 38 50
Max Pressure (barg) 19.6 19.6 19.2
Pipes and Fittings (see notes)
Items Code Size Wall Class Ends Standard M aterial
- AN PE API'5L GrB PSL 1 SML
2 Pipe 02 | 2w XS i e ASME B36.10 IAPT5L GrB PSL 1 (g%;:r WLD HFW or WLD
e 16" - 24" API 5L GrB PSL 1 WLD (HFW or SAW)
90 Elbow €01-02
45 Elbow C02-:02
Tee €03-02
Cross o502 |, 00 ASME B16.11
Coupling C06-02 i 3000 Sw
Union C10:02 ASTM A105
Cap c1102
Sockolet C5502 MSS SP-97
Red Tee co2 |, ...
§ Red Couplng R R ASME B16.11
E Weldolet C1202 | 1"-10" MSS SP-97
90 LR Elbow C1503
45R Elbow C16:03
90 SR Elbow CTT0 | o0 o
Tee C20:03 ) )
Cap Co03 According © pipe - BE ASME B16.9 ASTM A234 Gr WPB
Cross C24-03
Conc. Red C1803
Ecc. Red C1903 | 3"-24"
Red Tee c2103
Straight Nipple NS120 | % -1%" PBE ASTM A733 API 5L Gr B PSL 1 seamless
i Swage Conc Nipple Eglgg %2 4‘/2 According fo pipe ; BLE x PSE
£ —— NEm e T SBE MSS SP-95 ASTM A234 Gr WPB
NE403 | 2'-4" BLE x PSE
Socket Weld (SW) F-150-02 | %' -1%"
b Welding Neck (WN) F-150K2 | 2'- 24"
g %" -2" | According to pipe | Class 150 Raised Face ASME B16.5 ASTM A105
o Blind FA502 | 2%
3o
® i
E Flattype JM50-PA | 2% - Class 150 Raised Face ASME B16.21 Aramid/NBR
o 3o
: @ A193B7, ZnNi
kYAl 1/n
5,2 Stud and Nuts P-150-07 | %" - 1% - - - ASME B1.1 94 Gr 2H. 20N
-2
@ Figure-8 Blank R&-150-FC| 2%"
3 318 | According to pipe 150 Flat Face ASME . Carbon Steel ASTM A516 GR60
S Paddle Blank RA-SGFC o ’
Paddle Spacer RE-150-FC
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PETROBRAS PIPING SPECIFICATION FOR HULL Galv. CS 150 B8H

Valves (see notes)

Type|Size CODE Temp | |Type|Size CODE Temp | [Type[Size CODE Temp | (Type|Size CODE Temp
Needle [2"-1%1] VAG-3000-1-8201 | -100C to 200C Ball 2 VES-150-1-C110 [ -29Cto 150C Check ber 1 VRE-225-1-U125 0Cto 75C Check VRE-150-1-C111 0C to 150C
eck 14" -1 % ec| 2
3"-20"| VBO-150-1-U241 Globe [ 2"-16"| VGL-150-1-C101 | -29Cto 400C VRE-800-1-D203 | 46C to 150C VRE-150-1-U314 0C to 90C
Butterfly 0C to 80C
24" VBO-150-1-U243
Branch (see notes)
| 0.5 TEE
OISRIEE e WOL - Weldolet
15 |RTEE [RTEE |[RTEE| TEE]
0C [ soc | soc [soc| TEE
" 0C | SOC [ SOC [SOC|RTEE] TEE TEE - Tee
~ 0C | Soc | SsoC [SOC|RTEE[RTEE] TEE |
0 0C | soc | soc [soc| woL [RTEE|RTEE] TEE
z 0C [ S0C [ SOC [SOC| WOL | WOL |RTEE [RTEE| TEE | RTEE - Red Tee
4 0C | soc | soc [soc|woL [ woL [ woL [RTEE|RTEE]
0C | soc [ soc [soc| woL [woL | woL [RTEE[RTEE ,
0C | soc | soc [soc]woL [ woL | woL | WOL [RTEE HC - Half Coupling
0OC | SOC | SOC |SOC] WOL | WOL | WOL | WOL |RTEE
0OC | SOC | SOC |SOC| WOL | WOL | WOL | WOL | WOL TEE
0 [ soc | soc |'soc [socfwoL [wot [ woL [woL [woL EE‘_ 80C - Sockolet
4 | SOC | SOC | SOC |SOC| WOL | WOL | WOL | WOL | WOL RTEE|RTEE|TEE
05 Jo7s [ 1 [15] 2 4 18 | 20 [ 24
BRANCH SIZE
Notes
1 On the spec valve list, it may have valves codes which contain values of process data low er than spec limits. It shall be verified all valve process data (e.g.: pressure, temperature) in order to
specify it according the design premisses.
2 do not have flange protectors or otherwise denied direct atmospheric exposure or itis not in direct open seaw ater ex posure. (see A.2.2.4 from ISO 15156-2)
3 Bolts,nuts and gaskets (only RTJ gaskets) must be Zn-Ni coated according to Annex B.
4 See Annex C for instruments, drains and vents ty pical piping arrangement.
5 Flanges < 1 1/2" may be used, if strictly necessary.
6 See Annex E for Isolation gasket specifications.
7 Welding and Welding Inspection activities shall follow the requeriments of these documents: -ET-3010.00-1200-955-P4X-001-Welding.
52 Piping, fitings and acessories must be galvanized after spool fabrication according to ASTM A123 with minimum coating thickness of100um.
113 See table on item 5 for piping spec selection according to service and application.
115 Gaskets shall not be be used to assembly butterfly valves API 609 category A, unless required required by the valve manufacturer.
Materials listed in this spec shall meet the requirements described in the notes and annexes of this document and also the requirements of the specific data sheet in IOGP S-563 as applicable. In
125 case of conflict of criteria Petrobras shall be consulted. It shall be highlighted that the IOGP requirements is not applicable for: inconel 625 coating, w hich shall follow -ET-3010.00-1200-955-P4X-

001; supplementary NACE requirement for carbon steel w hich shall follow Annex D; and coating for bolts and nuts shall follow spec note number 3.
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PETROBRAS PIPING SPECIFICATION FOR HULL SRGE/ESUP(ASME B31.3| 1.6 mm
Services (see notes): Material: Class: Standard:
BG - Inert Gas; CHW - Chilled Water; CV - Cargo and Slop Tanks Closed Venting; DA - Open Drain; DF - Closed Drain (Non-Corrosive hydrocarbon); FG - Fuel Gas; OL - Carbon 1 0 B 1 OH
Lubrificating Oil; PCG - Cargo; 