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Overview of Presentation

e Background

e Onboard planning tool
— Onboard SIMOPS simulation
— Onboard simulator inputs

— Operator interface
e Example application

e Conclusion
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Drilling Riser SIMOPS — Background

e High drilling rig day rates

— Driving need to maximize
efficiency

e Dual activity rigs:
— Dual derrick

— High-capacity subsea cranes &
winches

e SlIMultaneous OPerationS:

— Subsea operations carried out
with drilling riser deployed:

= Running casing

= Subsea equipment installation
(X-mas trees, manifolds, etc.)




Onboard SIMOPS Planning

e Problem:

— Feasibility of SIMOPS dependent on
metocean conditions

— Operations in high current areas
— Planning essential to minimize risk

e Solution:

— Advanced on-board software used to plan
SIMOPS

— Plan operations using prevailing or
forecast data

— Removes conservatism associated with
assumed metocean conditions




SIMOPS Planning & Riser Management
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Onboard SIMOPS Simulation

e Intuitive, easy to use, simple
to interpret

e Core analysis engine from
MCS Flexcom/DeepRiser

e Models established onshore

e Operates in “online” or
“offline” modes:

— Online — data acquired from other
vessel systems

— Offline — all inputs specified by
operator




Onboard Simulator Inputs

» Vessel data:
— Position & heading
= Riser data:
— State (connected/hung-off)
— Top tension
— Mud weight
— No. of joints deployed
e Metocean data:
— Ocean current profile
e SIMOPS operation details:
— Nature of operation

— No. of stages to be examined

Analysis

Settings ] Drag Factors] Inztallad Equipment] Dptions] Database]

Rizer Setup

Seabed Connection ,ﬁ
Riser Status |Deployed, Connected |
Top Tension |2DDD kipz

tud weight |B_55 ppO

Mean TJ Stoke [20.01

Analyziz Installation [nputs

Installation Tupe |Casing ﬂ

Installation Inputs

Equipment Type | J
E quipment Subtype | J
Installation Taool |38r:1 linch-Casing <524 Stacj
Installation b ethod |.ﬂuxiliar_l,l Rotary j
Destination Wellhead | 51 j
Installation Heading |F|ecommended Heading j
Installation Stages

Step Running Down | Funning D'own Depth [ft] | ad
1 1000
2 2000
3 3000
4 4000 L3
] 5000
E E000
7 Fo0o o

[ e

Cancel |
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Operating Mode: Sat |

Analysis Type: | Installation j

Schematics ] Detailed Results | Progress |

E=-105N=1514

Grid Rang

Launch Rk

Diynarnic Dizplay

| Yeszel Setup

Emviranment

Equipment D atabaze

Dizplay Settings

Analysiz

Installation Results Summary

Analysiz Rizer State: Deploved, Connected

Recommended Vessel Position and Heading to Land
Subsea Equipment at Target Location:

E azting: 1188733
Morthing: 10232986
Heading: 119151 deg
Oiffzet: 101335 1
Bearing: 299.055 deg

Connected Riser Results at Recommended Yessel Position:

UF) Angle: 3571 deg
LFJ Angle: 0.079 deq
Telescopic Joint Stroke: B0.377 ft

Minimum Clearance Parameters:

Heading for : |»’-‘«II Headings j
Maximum Clearance Parameters for Selected Heading:

Stage | 6000 | 75.0 | @00 | 1os0] 1200] 1350] 1500 ] 16
1 708 7e0 ©41 @87 918 933 934 9
2 1022 1106 117.9 1238 1281 1306 1315 1%
3 701 778 843 8394 930 951 956 94
4
5

812 803 ¥78 740 EBE B2Z2 B4H 46
1308 1286 1246 1189 1118 1034 342 84
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Example — Running Casing

e Installation of 36” casing
e Drilling riser deployed
e 10,000 ft water depth

e 10 installation stages examined

— User specifies length of casing run for
each stage

e At each stage:

— Clearance between riser and casing
examined

— Recommended heading to maximize
clearance calculated by tool
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Casing Running Example — Overview

(nalll| [nuii| il [nuii|

e Numerical (FE) model of riser &
casing

e Range of casing running depths
analyzed

— Models for each configuration
automatically generated

e Input data — combination of
measured and operator specified
data used

— Current profile — ADCP
— Riser profile — riser angle data
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Casing Running Example — Input Data

Input Source

Vessel Data:

Vessel Position & Heading DP System / DGPS & Gyrocompass
Riser Data:

Top Tension Tensioner System

Mud Weight BOP Mux

Telescopic Joint Stroke Tensioner System

Casing Data:

Casing Running Down Depths Operator Input

Clearance Tolerance with Riser Operator Input

Environmental Data:

Riser Angle Data ERA System

Current Profile ADCP
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Casing Running Example — Procedure

Riser

Initial Static
Model

Analysis

v

Analysis with
Current & Mean
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v
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Schematics Detalled Results | Prugress]

Settings l Drag Fac:tu:urs] Inztaled Equipment] Dptiu:uns] Dataha&e]

Recommended Headings at each Installation Stage

Heading (deg) Max Clearance (ft) Riser Setup

Stage 1 270.0 33.9 )
Stage 2 I70.0 1.3 Seabed Connection I -
Stage 3 270.0 47.0 Rizer Statuz -
Stage 4 27000 467 . |Deplu_l,led, Connected J
Stage 5 270.0 6.7 Top Tension 2000 kips

Pud Weight |3_55 ppg

Mean T Shoke |3|j_|j ft

Fig. 1: Equipment Clearance v Heading, Stage No. 1 - Stage No. 3

G0

Analysiz Installation Inputs

Ingtallation Type |Easing ﬂ
g = [nstallation [nputs
E Equipment Type | J
=
g \ E quipment Subtype | J
O
a3 Ingtallation Taoal |3I3:-c1 Linch-Cazing =524, Stacﬂ
E Inztallation Method |»'1'm:-:iliarj,I Ratary j
% Destination wWellead |S1 j
=
= Installation Heading |HE:I:DI‘ﬂI‘I‘|E‘.'ﬂE|EE| Heading ﬂ
Inztallation Stages
Step Running Down | Running Dawn Depth [ | -
1 1000
= 2 2000
™0 100 200 200 4an g 2000
Heading (deq) 4 4000
] a000
) B BO00
--- True Yessel Heading = 45.0 deg 7 000 w
Stage Ma. 1, Depth =1000.0 " s

--- Stage Mo, 2, Depth = 2000.0

Stage Ma. 3, Depth = 3000.0
- Stage ko, 4, Depth = 4000.0 #
Stage Ma. 5, Depth = 3000.0

¢ Run Cancel |




Export for Visualization

1 7Feb06 06:5409 Seallled 6817.37Ft Cam 6701.77Ft E 2604490, 14Ft N 9890784 37Ft

DC-114 Clashes With: |
Drilling Riser at E:260-444, N:9890596, D:572.02
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Conclusion

Onboard simulator provides capability to plan
SIMOPS iIn prevailing/forecast environment

Minimizes risk of operations through planning

Maximizes operating window — through use of
actual metocean conditions

Deployed on 6 vessels to date
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