ISASTROUS DECISIONS

ommentary on the book by
Andrew Hopkins

By Graham Dalzell



Jverview:

w’'s conclusions on the Human,
1sational and Societal Causes

51 My thoughts arising on Andrew’s conclusions



ling the well:

Drilling Company/Wells Company

B Not thought to be HP HT but still huge potential
- and high Gas to Oil Ratio (GOR)

= At the limit of experience in GoM and worldwide



What Happened (1):

.00 to 28.50

https:/ /www.youtube.co
plete 1 payzone

string production ca
ising packers

un and installed with 6

n foam cement injected to f111 the bottom of the casing and
 the outside of the casing through the payzone to a point
umps needed 3000 psi not the usual 500.

5 20" April a.m: Pump pressure bled off and check valves in shoe
collar appeared to be holding. Wellhead seal assembly installed

and tested

1 Positive pressure test applied by closing blind shear rams on
seabed BOP and applying 2700 psi into the well


https://www.youtube.com/watch?v=zE_uHq36DLU

hat Happened (2)

to 8760 ft to carry out negative pressure
test 20" April early p.m. (Underbalances
ome heavy mud with spacer and

d on drill pipe to seal well and
Il pipe failed as fluid leaked down
er

1 .pt to bleed down
gh the annular prev

lar pressure raised to seal well and 50 barrels added to
1 to replace losses.

m 17.52: Kill line from the BOP opened to see if the well was
- flowing. Reportedly 3-15 barrels of seawater drained off.

= Kill line closed and drill pipe pressure gradually rose
@ Seawater pumped into kill line to confirm it was full



hat Happened (3)

itored for 30 minutes and showed no flow
drill pipe pressure remained at 1400 psi

of 1400 psi. Explained as “The Bladder

essful.
y out Cement Bond Log

proceedings to abandon well by displacing
ining mud with seawater

Annular BOP opened and well went
un alanced

@ 21.02: Well started to flow (but not observed) as crew
emptying trip tank.
@ 21.08: Drill pipe pump pressure should have dropped

but increased by 100 psi Retrospective analysis, 39
barrel influx



hat Happened (4)

) confirm if seawater could be dumped
awater pumps shut down but drill pipe
ed by 246 psi in 5 2 minutes. Seawater
ell estimated flowing at 9 bl/min

f mud resumed
ut down and an estimated 300

: All mud pumps
1in taken

Drill pipe pressure rises by 556 psi; discussions

Mud overflows onto the rig floor then sprays up
h the derrick

@ Diverter closed and mud directed to the mud gas
separator

= Annular BOP closed and drill pipe pressure increased
from 300 - 1200 psi

@ Mud and hydrocarbons spread onto the rig



Vhat Happened (5)

Two explosions, one in engine room and one under

in deck

sive starboard damage and damage to BOP hydraulics
mmunications cables

damage to topsides drill pipe and possible
overpressure from reverse flow

Drilling rig may have lost station without power
@ BOP not sealing and well flowing into riser and possibly

drillpipe



appened (6)

rew attempt to shut in well and
riser package. Both failed



irect Causes

t barrier did not isolate hydrocarbons
id not isolate hydrocarbons

accepted although well integrity
stablished
not recognised un
ins)

trol actions (BOP) failed to regain control of

ydrocarbons in the riser

n of mud to separator resulted in gas release
onrig
1 Fire and gas systems did not prevent ignition
@ BOP fail safe did not operate to seal the well



ement Failure (1)

nd installation increased the risk
Ing; 6 rather than 21 centralisers

sedly tested by Wells Co. but results
ot have been received

id loss additives

Small volume of cement relative to the
displacement volume



ement Failure (2)

ement failures;

of porous ceme vities, insufficient cement to
1l above payzone good mix

si rather than 5-600 psi to open shoe track valve
e we haven’t blown something)

ud returns taken as indication of successful
tjob. (Assumed no loss into payzone therefore it was
where it was intended to be)

Declared a success so no cement bond log
WHY SO MANY POTENTIAL FAILURES AND
WHY SUCH CONFIDENCE IN THE ONE TEST RESULT




hoe Track Failure

ent did not seal the bottom of
k valves failed to seal or

e high pressure needed to run the
t damage the valves?

ecifically tested - only part of the
e pressure test for the cement

~ WHY DID THEY FAIL and
WHY WASN'T IT IDENTIFIED?



Negative Pressure Test Accepted

onfirm overall integrity of cement,
ng and wellhead seal assembly

BOP inhibited readings

ndicated twice that pressure
e drill pipe was rising; clear indication of
age 1nto the casing
d off volumes more than normal

| pipe pressure rise not investigated
dder Effect” given reason

= Accepted after good results from third conflicting
- test. Different results inexplicable

WHO IT ACCEPTED AND WHY?




not recognised in time

se maximises well control
ter pump pressure increased
se with pumps switched off

ated 1000 barrel influx (160000 litres) Riser
ell casing volume 2600 barrels

Ps operations including mud pit cleaning

nitoring and measurement of the mud
(Volume in should equal = Volume out)

WHY DID NO ONE RECOGNISE IT
FOR 40 MINUTES



0 separator (only for small flowrates)
diverter (high flow)

ess flow, excess pressure, possible loss of level
enting at mud pits and high level vent

eased back pressure downhole and increased
sure in the drill pipe with possible rupture

WHY DID THEY NOT RECOGNISE THE
DANGER AND TREAT IS AS A MINOR KICK?



ngress, Ilgnition and
Explosion

did not shut down air intakes
ces

and safety systems designed to default
1a |

quirement for gas dispersion and
osion modelling for credible events

5 Rig not designed for credible explosions

WHY ARE RIGS NOT DESIGNED TO MATCH
WHAT COULD OCCUR?



di’d the BOP not seal the

well?

d pipe rams don’t close off drill pipe
leaky) seals

ed topsides control cables and
‘t operate the emergency
rates the shear rams

omatic mode did not function completely on
ro(% hydraulic failure (complete backup on the
e

trol pods, one with flat batteries and the other
defective solenoid

= Later ROV operation failed to close shear rams,
possibly but to pipe position, joints flow conditions
or insufficient pressure

WHY WAS THE BOP NOT FULLY SERVICABLE?




Underlying Causes;
opkins and Dalzell

in Depth

ng

Drilling /Gulf of Mexico Culture
= Prescription rather than Safety Case



USsK Perception
ere being managed; commercial or

ent that major accident risk is a
jor Accident Reporting (MAR)

aningful analysis of the effects on the rig
identified as a higher risk well?
was that reflected in the design?

ommunicated to those on board drilling the
well and approving the tests?

Was it just routine - job done, go home?
ARE WE AFRAID TO SAY
“ITS DANGEROUS _ TAKE CARE"”?




‘@ of Defence in Depth
(1)

ement; questionable design, collars not used, N, cement

Its, insufficient depth above the payzone, test only
e mode, no Cement Bond Log

ck; potential damage not recognised, no practical

\ egative Pressure Test; problem identified discussed; search for

positive answer (Confirmation); normalisation of warning signs; second
ne test gave results they wanted but two different connections to same
e gave pressures of 1400 and zero psi.

re to Monitor and React; drilling crew prevented

pendent mud logger from doing her job; tanks off line; overboard dump
water; indication that higher pump pressure needed to displace
nud, drillpipe pressure rising with pumps shut off

5. BOP Pipe Rams Activation Delay and Failure;

significant differential pressure on first operation, annular seal leaked, pipe-
rams may have held but can’t close on drill pipe joint

6. Routing of Mud Returns to Separator; action appropriate

for minor gas influx (a kick) not loss of well control; separator could not
handle flows and pressures




‘e of Defence in Depth
(2)

DEPENDENT BARRIERS
it the cement job was a success

cement log being considered unnecessary

firmation bias interpreting the negative
sure test as OK

ception that mud logging was unnecessary
= Other

'@ Incorrect decisions to route mud to separator
(minor gas shows)

arning signs being ignored for 40 minutes




Itire of Defence in Depth

€)

ANDING OF THE POTENTIAL
TS AND CONSEQUENCES

in range of credible gas cloud,
tion/damper shutdown too slow/ineffective; no
eed protection

Shear Rams; hydraulic lines and control cables
able to explosion, independent fail safe subsea systems

both compromised; design could not cut offset pipe or pipe
joints ( 10% of drill string)

= No means of capping the well

\

= No effective environmental response



us Decision Making

(1)

GROUP THINK

1 Is there single point accountability and do they
have that competence?



sonsensus Decision Making

(2)

VOLVED IN JOINT DECISION
MAKING?

1 Design; Oil C ells Co.

1ent Specificatio ells Co./O1l Co.

g run with 6 rather than 21 spacers;
1g Co./O1il Co Rep.

Cement Job approval; Oil Co Rep/ Drilling Co.
= No Bond Log; Drilling Co/Oil Co. Rep.

‘B Negative Pressure Test Acceptance; Oil
Co/Drilling Co.




Sorporate Decentralisation and
=ngineering Responsibility

ion identified as contributor to Texas City

eport to the project or operating group or
woul al authorities report to a Chief Engineer?

‘an a centralised system respond to all situations?

ve operating companies lost too much expertise and are
7 too deEendent upon suppliers, consultants and
actors:

ance; engmeermg competence/judgement vs.
edures:

\ o writes the procedures and checks they are OK?

WERE THE OIL COMPANY REP AND THE WELLS TEAM
SUFFICIENTLY RESOURCED, COMPETENT and
CONFIDENT TO APPROVE THE WELL DESIGN,

SUPERVISE AND BE RESPONSIBLE FOR THE DRILLING

AND COMPLETION?



/Gulf of Mexico
Culture

ompanies know geology, reservoirs, find and
uce oil and gas

Il companies know well design and operation
ers drill and control wells

DID THE CULTURE AND BLURRING OF
TRADITIONAL RESPONSIBILITIES
CONTRIBUTE TO THE BLOWOUT?



1onal vs. Engineering
Safety

that Occupational Safety was
| Process Safety should have been

The tc;lerability of the consequences

The ability to prevent and/or control the consequences
= The relative dependence of human vs. engineering controls



iption rather than Safety
Case

eveloped out of process events
and techniques for cause analysis
iling

AN cause management

se analysis rather
stical risk assessment may not be appropriate

ing industry has not really applied
onsequence assessment; default blowout rates

HAS THE SAFETY CASE WORKED IN THE
NORTH SEA- PARTICULARLY FOR DRILLING?



Ahere do we as Safety Engineers
fit in?
buld we have line responsibility?

‘ esponsibility if we are on
act or consu

2 How does our behaviour affect the decisions?



‘Discussion for SARS

ork for overall corporate risk

- @ Value and necessity of risk awareness and
- communication



