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K-BOS® Provides Capability to Shear and Seal at All Times

 Retrofitted into a BOP cavity, added to the BOP stack,

 Independent controls compatible w/ all typical rig systems

 Pyro-mechanical gate valve; deregulated, like an airbag in a car

 H2S compatibility

Performance Summary: K-BOS PerformanceTypical BOPItem

‐ Working components 100% isolated 

from well fluids until activation

‐ Compatible w/ sour fluids

‐ Working components and

elastomers exposed to corrosive 

well bore fluids.

‐ Maintenance between each 

well.

Component Integrity

Less than 1 second30 to 60 seconds (if possible)Time to Secure the Well

Shear anything but the bit, including: 

• BHAs, Tool Joints, work strings, 

SL/WL/EL

• Not affected by pressure or flow up to 

RWP.

• Rated to shear moving pipe (10m/s)

Unshearables Include: 

Tool Joints, BHAs, Tool Strings, 

Casing, Landing Strings, etc.

Vulnerable to washout if closed 

under flow and pressure

Shearing and Sealing 

Capability



18-15M K-BOS® Overview

8.5” OD Tool Joint

64ppf, V150

18” OD Casing Q125

6-5/8” OD Inner String V150 

Combined 167 ppf

9.5” OD Drill Collar 

214ppf, MYS 120
0.125 Slick Line /

5/16” Braided E-Line 

 Actuation Time: <<1 second

 Rated Working Pressure: 15,000 psi working pressure @ 250F

 Water Depth Rating: 12,500 ft water depth

 API 16A Sour Service Rating: Sour Fluids w/o exception for shearing blade

 Shearing/Sealing Capability: Any tubular under all wellbore conditions at all times. 

18-15M K-BOS Upgrade Installed in US GoM



Unshearable Risk Assessment w/ K-BOS

Existing BOP limitations require Procedural 

Mitigations

BOP Gaps

K-BOS



Availability/Function Testing

 Real-time monitoring system to confirm availability of K-BOS®

Critical Failure Mode

Fluid Ingress / Leaks

Loss of Connection Continuity

Loss of Electrical System Capability

Shearing Energy

Alignment

GG Chamber

Arresting Chamber

Insert Chamber

Mechanical Integrity Control System Integrity

Dual Initiator Bridge-wire Current

Shunted Test Fire

PT1-3

PT4-6

PT7-9

PLC 

Monitoring

Gas Generator Batch Testing



Subsea Well Abandonment Challenges

 Abandonment of subsea wells presents a number of 
challenges.

 Older wells; potential reduced bending moment capacity at 
wellhead/tree adapter and/or wellhead foundation; reduced 
fatigue life

 Variations in SS tree type, bore size and anulus access.
 Full bore access for upper well abandonment/casing annuli 

isolation

 Traditional approaches
 Rig strategy options

 Intervention rig with IRS for lower well abandonment; 
drilling rig for upper well abandonment

 Drilling rig for both lower well abandonment and upper 
well abandonment

 Shallow water: Anchored rig (conventional or pre-installed 
mooring system)

 BOP tethering system to reduce bending moment/wellhead
fatigue



Klite BOP Overview

 Configuration: Class 4 KLite BOP

 Riser adapter
 Lower Flex joint
 Annular
 SGV – blind/shear ram
 KBOS
 Pipe ram/VBR
 BOP/Wellhead Connector or adapter spool is 

provided at the base of the BOP to allow 
attachment to various subsea tree configuration

Light weight BOP: ~ 80 MTon



KLite Control system

 RVM control system
 Closed loop system

 SS Reservoir

 SS Batteries

 SS Pumps

 Power and distributions

 Surface Umbilical

 Comparison: Conventional SS BOP control 
system vs Klite control system



Operability and Wellhead Fatigue Study

Kongsberg Maritime SIMA Model

Site Specific Details:
 Location: Campos Basin, Brasil
 Water Depth:107m

Environment:
 Assessed Combination: 95% Non-Exceedance
 Wave: Hs = 3.0m, Tp= 8.8s, 
 Wind:11.4m/s
 Current (Surface):0.82m/s

EDS Sequence:
 Petrobras Standard (Baseline):50s
 KBOS System:9s 

BOP Configurations:
 Standard BOP, Class 8: 400 ton
 KLITE’ BOP, Class 4: 80 ton

 Top Tension: Tuned to achieve 45t tension at the base of the LMRP

 BAP/BOP Connector capacity (1,220 kips.ft)



DP Operability

 Baseline 50 second EDS vs 9 second 
EDS; 107 m water depth; drift-off 
scenario
 Environment: 95% non-exceedance

 No red watch circle with 50 second EDS

 3.5 m Watch circle with 9 second EDS

 Reduced environment 50% of 95% non-
exceedance

 1.7m  watch circle with 50 second EDS

 4.4m Watch circle with 9 second EDS

 Improved operability/educed NPT for 
year-round activity

 DP rig feasibility in shallow water as an 
alternative to anchored rig



DP Operability Sensitivity

 Environment: 95% non-
exceedance, 15 deg
 Limiting component: BAP 

Connector or Lower FJ

 POD Distance increases 
from 5.5 to 12.3m 

 RWC Distance increases 
from 3.5 to 9.5m 



 KLite BOP vs Standard BOP:
 Bending moment

 Bending moment reduced ~ 50% vs 
standard BOP 

 Wellhead/Foundation Fatigue
 Relative fatigue damage is 13 times 

higher for the STANDARD BOP 
(significant reduction with K-LITE for 
high wave periods)

 Reduced bending load and 
fatigue

 Eliminate requirement for BOP 
tethering system



Additional Opportunities

 KREDS system 
 Pyromechanical quick release 

system – riser flange bolts

 Disconnect in less than 2 
seconds

 Configured as a riser pup joint 

 Benefits
 Improved DP operability/watch 

circle

 Reduce bending load and 
fatigue



Summary/Conclusions

 KBOS capabilities and lightweight KLite BOP configuration provide benefits for abandonment 
operations in shallow water
 KBOS capability shear/seal all tubulars in milliseconds allows optimization of EDS

 KLite provides a compact lightweight BOP configuration to reduce bending loads and wellhead fatigue

 The Kongsberg Maritime DP operability study and bending load/fatigue analysis indicate 
feasibility of shallow water DP operations and improved wellhead fatigue and bending load 
conditions with Stack lite BOP for Campos basin Metocean criteria
 Enables DP operations in shallow water and subsea well abandonment activities 

 KLite allows well operations without a requirement for BOP tethering 

 A single DP rig for all abandonment operations can provide cost savings of greater than 30 % 
may be achieved vs traditional approaches

 Additional technology (KREDS) can be adapted to allow a an automated disconnect in less 
than 2 seconds, further improving the DP operability window



Thank You!

Questions


