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REV.

TECHNICAL SPECIFICATION I1-ET-0000.00-0000-274-P9U-006 B

——
BA OFFSHORE RISERS SHEET: 3or4d
TITLE: SUB/ES/EDD
PETROBRAS RISER CONFIGURATION DATA SHEET
1. PURPOSE

This technical specification establishes a standard format to exchange Riser Configuration data.

2. ABBREVIATIONS AND DEFINITIONS

* CONTRACTOR Company responsible for the interference analysis.

« FH

+ FSHR
« HOG
* May

* MHR
+ OD
* Project

* RHAS
* SAG

* SCR
e Shall

* Should

* SLWR

*+ SSWR

» TDP/TDZ
* UNIT

* VIV

Free Hang or free catenary.
Free Standing Hybrid Riser.
Riser section bends upward, or buoyancy section top.

Verbal form used to indicate a course of action permissible within the limits of the
standard.

Multiple Hybrid Risers.
Outer Diameter.

Scope of activities the CONTRACTOR performs to design, construct and install the riser
system for a specific field and host FPU.

Riser Hibrido Auto Sustentavel.

Riser section bend downward, or riser deepest section between the unit and buoyancy
section.

Steel Catenary Riser.

Mandatory requirement. Indicates requirements strictly to be followed to conform to this
Technical Specification and from which no deviation is permitted.

Recommended Practice. Indicates that among several possibilities, one is recommended
as particularly suitable, without mentioning or excluding others, or that a particular course
of action is preferred but not necessarily required. Other possibilities may be applied
subject to agreement.

Steel Lazy Wave Riser.

Steel Steep Wave Riser.

Touch Down Point/ Touch Down Zone.
Fixed or Floating Platform.
Vortex-Induced Vibration.

3. APPLIED DOCUMENTS

[A1] API RP 17B, Recommended Practice for Flexible Pipe, Fifth Edition;

[A2] APIRP 17L2, Recommended Practice for Flexible Pipe Ancillary Equipment;

[B1] I-ET-3010.00-1500-274-P56-001 — Riser Interference Analysis;

[B2] [-ET-0000.00-0000-274-P9U-001, SLWR Detailed Structural Design Requirements;
[B3] I-ET-0000.00-0000-278-P9U-001, Technical Specification For Vortex Suppressors — “Strakes”;
[B4] I-ET-0000.00-0000-250-P9U-002, Minimum Requirements for Buoyancy Modules for Flowlines and

SLWRs;
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— TECHNICAL SPECIFICATION I-ET-0000.00-0000-274-POU-006 | = B
BA OFFSHORE RISERS SHEET: 40F 4
[1TLE SUB/ES/EDD
PETROBRAS RISER CONFIGURATION DATA SHEET

4. GENERAL REQUIREMENTS

All essential information influencing the submerged weight and the vertical and horizontal configuration profiles
must be presented in the Riser Configuration Data Sheet.

Data must be presented in Sl units, including at least the information data in Annex A and B.

Structural data that varies as a function of water depth, pipe mean tension, or differential pressure (internal x
external), like Axial and Bend Stiffness in flexible pipes, must also be present in the Data Sheet if incurred in
Sag or Hog height variation in more than 2x OD.

All properties that lead to lower Sag / Hog (i.e., maximum fluid specific weight, floaters net buoyancy in End of
Life, seawater upper salinity levels) should be combined into the same configuration profile. Likewise, the same
consideration with properties that lead to a higher Sag / Hog (i.e., minimum/empty fluid specific weight, floaters
net buoyance in Start of Life, seawater upper lower levels) should be combined into the same configuration
profile.

Buoyancy data shall be presented in detailed form (net buoyancy and specific weight per module). Average
buoyancy per meter (equivalent section) is not acceptable.

The Riser Configuration Data-Sheet is expected to be updated throughout the riser system design cycle.

The Riser Configuration Data-Sheet will be used as a technical documentation interface allowing data
exchange between different Riser Contractors on the same UNIT.

The Riser Configuration Data Sheet shall not present proprietary information that cannot be shared with other
Contractors.

5. CONFIGURATION DATA SHEET FORMAT

The data sheet shall be presented in a digital spreadsheet file.

The format to present de flexible riser configuration data-sheet can be found in Annex A, and for the rigid riser,
in Annex B.

/ANNEX A

/ANNEX B
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RISER DATA SHEET

		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22

				RISER DATA SHEET

																																												Version 2.0



				Manufacturer: 																				Client:





				Project:		Projetc

				Riser Function:		Production		ID:		8"														Support Number:		12

				Complementary obs:		-																		Riser Length above Bell Mouth [m]:		28.2



				Line Composition		Structure		Line Section TAG		Length 
[m]		Internal Diameter 
(Function of Internal Volume)
[m]		External Diameter
[m]		Line Mass in Air
(Empty - Dry Annulus)
[kgf/m]						Internal Volume [l/m]		Free Annulus Volume [l/m]		EI (Bending Stiffness)
[kN*m2]		EA 
(Axial Stiffness)
 [kN]		GJ
(Torsional Stiffness) [kN*m2]						Seabed Friction Coef. 
(Normal, Axial)				Cd 
(lower bound/upper bound)				Cm

				Top Riser				-		1,075		0.214		0.355		205.00						35.00		0		200.000		1.49E+06		4567						1.07		0.35		0.7		1.2		1.8

				Interm. Riser1				-		920		0.22		0.376		232.00						38.00		0		240.000		1.22E+06		8000						1.07		0.35		0.7		1.2		1.8

				Interm. Riser2				-		596		0.221		0.376		231.00						38.00		0		240.000		1.22E+06		8030						1.07		0.35		0.7		1.2		1.8

				Bottom Riser				-		950		0.222		0.370		228.00						38.50		0		230.000		9.59E+05		9450						1.07		0.35		0.7		1.2		1.8









				(*) Dependent on Reynolds number and VIV induced drag amplification

				Floaters Parameters		Drawing		Rev.		First Floater Arc Length Position (Floater Center from top connector) 
[m]		Last Floater Arc Length Position (Floater Center from top connector)
 [m]		Minimum MLE** Net Buoyance Force of each Module [tf] /
Associated Mass [tf]/
Associated Water Density[tf/m3]						Minimum MLE Total Buoyance Force [tf]		Pitch  Center to Center
[m]		External Diameter of each Floater 
[m]		Length of each Floater 
[m]		Maximum SOL Net Buoyance Force of each Module [tf] /
Associated Mass [tf]/
Associated Water Density[tf/m3]						Individual Floater Cd (Normal/Axial)				Individual Floater Added Mass (Normal/Axial)

				Section 1						1535		1986		2.002		3.448		1.025		134.134		6.69		2.1		1.870		2.080		3.448		1.025		0.56		0.64		0.8		0.65

				Section 2						2045		2282		2.002		3.448		1.025		68.068		6.79		2.1		1.870		2.080		3.448		1.025		0.56		0.64		0.8		0.65

																				0

				(**) MLE = Most likely end-of-life: Full loss of buoyancy, no tolerances accounted for.

																						Bend Stiffener Data										Bend Stiffener Stopper Clamp

				Fluid Parameters for Analysis		Normal Operation		Eventual Operation														Drawing:				Rev.:						Drawing:						Rev.:

				gmax (tf/m3)		0.950		1.025														BS ID [mm]						373				Arc Lenght Position from top connector [m]								37.95

				gMP (tf/m3) (*)		0.550		0.550														Base OD [mm]						1200				Length [m]								1.00

				gmin (tf/m3)		0.230		0.230														Base Length [mm]						850				Mass [kg]								600

				(*) gMP is the most probable internal fluid specific weight																		Cone Length [mm]						3500				Ext. Volume to Assess apparent Weight [m3]								0.145

																						Tip Length [mm]						200

				Water Depth [m]		2200																Tip OD [mm]						413

																						Young Modulus [Mpa]						60D

				Catenary		Messages

						Catenary successfully generated!																End Fitting Data****

																						End Fitting						Drawing		Rev.		Mass [kg]		Ext. Volume [m3]		Length [m]		Attached to		Connected to

						**ERROR!**																End Fitting 1										2435		0.53		1.89		Top Riser		Interm. Riser1

																						End Fitting 2										2435		0.53		1.89		Interm. Riser1		Top Riser

																						End Fitting 3										2435		0.53		1.89		Interm. Riser1		Interm. Riser2

																						End Fitting 4										2435		0.53		1.89		Interm. Riser2		Interm. Riser1

																						End Fitting 5										2435		0.53		1.89		Interm. Riser2		Bottom Riser

																						End Fitting 6										2435		0.53		1.89		Bottom Riser		Interm. Riser2

																																								

																																								

																																								

																																								

																																								

																																								

																																								

																																								

																						(****) The total weight and the base length of the midline bend stiffener are also included in the End Fitting Data.



																						Riser Global Parameters for Adjustment of Configurations (**)						Top Angle 
[deg]		HOG distance from Seabed 
[m]		SAG distance from Seabed 
[m]		Horizontal distance to TDP
 [m]		Vertical Force at Top [kN]		Horizontal Force at CRF [kN] (***)		Horizontal distance to CRF
[m]

																						gmax (tf/m3)						6.13		882		862		1206		2108.409		226.545		2000

																						gMP (tf/m3)						6.99		959		914		1310		1844.845		226.105

																						gmin (tf/m3)						7.94		1037		966		1412		1634.364		227.818

																						(**) FPSO in nominal configuration and mean draft. Floaters with min. buoyance at EOL. Normal Operation Fluid Density.



																								Legend

																										Title cells

																										Data input cells

																										Results form catenary add-in





Riser Geometry
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RISER DATA SHEET



				RIGID RISER DATA SHEET

																																						Version 2.0



				Manufacturer: 																				Client:





				Project:

				Riser Function:				ID:																Support Number:

				Complementary obs:



				Line Composition		Length 
[m]		Internal CS Diameter 
[m]		External CS Diameter
[m]		External Coating Thickness [mm]				External Coating Specific Weight [tf/m3]				Internal Coating Thickness [mm] 		Internal Coating Density [tf/m3] 		Seabed Friction Coef. 
(Normal, Axial)				Cd 
(lower bound/upper bound)				Cm

				Pipe Section 1		4627.856		0.1524		0.2032		3				0.9357798165				3		8.1549439348		0.5		0.5		0.7		1.2		2













				Floaters Parameters		First Floater Arc Length Position (Floater Center from FJ COR) 
[m]		Last Floater Arc Length Position (Floater Center from FJ COR)
 [m]		Minimum EOL Net Buoyance Force of each Module [tf] /
Associated Mass [tf]/
Associated Water Density[tf/m3]						Minimum EOL Total Buoyance Force [tf]		Pitch  Center to Center
[m]		External Diameter of each Floater 
[m]		Length of each Floater 
[m]		Maximum SOL Net Buoyance Force of each Module [tf] /
Associated Mass [tf]/
Associated Water Density[tf/m3]						Individual Floater Cd (Normal/Axial)				Individual Floater Added Mass (Normal/Axial)

				Floaters Section 1		1425.856		2436.856		4.2504058021		6.2940818111		1.025		120		24		2.5		2.5		2.8		3		1.025		1		1		1		1







												Straked Sections Data

				Fluid Parameters for Analysis		Normal Operation		Eventual Operation				Section				Mass 
[kgf/m]		Ext. Volume to Assess apparent Weight [m3/m]		Initial Arc Length Position (From FJ COR) 		Final Arc Length Position (From FJ COR) 		Cd		Cm				Taper Joint Data

				gmax (tf/m3)		1.025		1.025				Strake 1				18.3845617795		0.0225440689		7.856		1425.856		1.4		2				ID [mm]						0.1524

				gMP (tf/m3) (*)		0.765		0.550																						T1 [mm]						0.3024

				gmin (tf/m3)		0.001		0.250																						T2  [mm]						0.0508

				(*) gMP is the most probable internal fluid specific weight																										L1  [m]						1

																														L2 [m]						5

				Water Depth [m]		2134.085																								L3 [m]						1

				CS Specific Weight [tf/m3]		7.85																								Young Modulus [Mpa]						2.07E+05

				CS Young Modulus [Mpa]		2.07E+05

				Corrosion Allowance [mm]		3



				Catenary		Messages

						Catenary successfully generated!











































































																										

				Riser Global Parameters for Adjustment of Configurations (**)		Top Angle 
[deg]		HOG distance from Seabed 
[m]		SAG distance from Seabed 
[m]		Horizontal distance to TDP
 [m]				Vertical Force at Top [kN]		Horizontal Force at CRF [kN] (***)		Horizontal distance to CRF [m]										Legend

				gmax		6.944		712.954		443.522		1480.350				1310.463		159.594		3115.481												Title cells

				gMP		7.547		754.668		470.134		1534.871				1236.453		163.812														Data input cells

				gmin		9.858		869.965		522.954		1724.616				1018.749		177.033														Results form catenary add-in

				(**) FPSO in nominal configuration and mean draft. Floaters with min. buoyance at EOL. Normal Operation Fluid Density.

				(***) Without soil friction, for configuration data exchenge.

				Aditional info (optional):
FJ -Flexible Joint
COR - Center of Rotation
CS- Carbon Steel









Riser Geometry
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