Brent Bravo September 1999


PSMR AUDIT TECHNICAL NOTES
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Operation of an Oil Separator Vessel in a Dangerous Condition

(a) It was observed in the Central Control Room (CCR) that the CRO was controlling the levels in the test separator by constant manual intervention. 

There was a problem with the Separator LCV, it was passing with such volume that it could not automatically control the separator level and the Low Level alarm and LL level executive action was disabled.  The CRO ‘needed to control the level by throttling the XCV downstream of the Separator’.  This had been ongoing for some time.  ‘It was thought that sand breakthrough – this had occurred on a number of occasions – had over time caused erosion of the valve internals. The Separator had been used in this way for a considerable period, it was, or had become normal operating practice to use the separator to augment production in addition to its specified role of testing the performance of individual wells as required’.  Disabling the logic associated with the LCV inhibited the automatic action that would normally be taken on LL level in closing the process ESD valve upstream of the separator and the XCV (to prevent gas blowby to the downstream process).  It was verified that such operation was not covered in the POPM and that the CRO did not have a temporary operating procedure.  The leakage rate had increased over time, initially overrides were applied during transient upset periods only but as level control had become more problematic these had become permanent and operating the separator in this fashion had become normalised.  The CRO stated he was working under instruction and the operations carried out with him were known about and accepted by his supervisor.  This statement was verified from later discussions with these supervisors.  The CRO had no knowledge of any HAZOP being completed and it was again verified with the supervisors that no risk assessment had been undertaken.  When asked why the separator was being used in this manner,  in contravention of mandatory codes of practice related to change control and variance without prior approval of a technical authority of IPF logic, the Operations Supervisor stated that the situation was known about and accepted by the beach and this had been subject to various discussions at the morning meetings with the onshore support team. On visit to the separation module it was observed that the manual switching of the XCV was causing chattering, associated vibration, contributing to regular seepage/leakage of hydrocarbons from the valve stem.

(b) It was observed in the Central Control Room (CCR) that the overrides associated with the operation of the test separator were not recorded in the override logbook 

The CRO conceded that these overrides should be logged in the book and perhaps the reason why they were not was that the situation had developed over time. Initially they would be applied for short periods and this crept up over weeks to the situation where they were now applied constantly.  The inspector onboard confirmed that he had a responsibility for independently verifying overrides and inhibits in the CCR. He was not aware, had not been informed, about these overrides

(c) The CCR layout and the DCS display etc ha been much improved as part of the refurbishment project.  However the CRO was always involved in some action or other including answering telephones and responding to signals from his DCS display.  Although during steady operations he was confident of controlling the levels in the test separator by manual intervention if there was a problem with the process, or a trip or change of platform status caused alarm flooding, that during these hectic periods there was always the chance that he could overlook the separator levels being distracted by other events.  One of his concerns also was that for operators entering the legs to carry out operations checks etc he would have additional duty as leg sentry monitoring what was going on and this could also distract his attention, particularly if there was a problem in the column
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Unauthorised Changes to Safety Critical Equipment

Brent Bravo had lost into the sea (corroded caisson) a seawater pump dedicated to supply the Drilling process.  In order to save OPEX/CAPEX in purchasing a new pump, a decision was made to utilise firewater to augment the service water system.  A full-bore connection was now constantly open between the firewater main and the service water main.  As a result of this change the modus operandi was that one 100% duty firepump was running continuously into the service water system.  Additionally, and to compound matters, the second firewater pump was of suspect reliability.  The CRO Handover notes stated ‘standby firepump about goosed, only run in anger’.  In the same Handover Notes the PCV on the service water main was noted to be  ‘jammed open’ and this situation had persisted for many weeks.  As a consequence insufficient firewater would have been available for firefighting.  If there was a power failure as a result of coincidental high levels of gas for example, the service water pumps would be isolated and thus unavailable and with the pipework as configured the firewater pumps would discharge their output directly to sea via the jammed open PCV - even if the unreliable second pump was started an operator would have had to go to the crossover between the fire and service main to close this valve manually.  

When questioned the Operations Supervisor/OIM were aware of this situation but again indicated that these decisions were taken by the beach and known about and accepted by the Asset Manager.  It was verified that to their knowledge no risk assessment of operating in this way had been carried out and they were not aware however if the relevant technical authority had approved this change.  

It was later verified onshore that the Engineering Manager, as design authority, was not aware of and had thus not approved this change. 

Aide Memoir: It was also observed from comments in the CRO Handover Notes that the functionality of the emergency generator was suspect with comments ‘air in lube oil, don’t run unless needed’

Other Business

Line of sight gas detectors 

All the hydrocarbon module line of sight gas detectors had their executive actions inhibited.  There was no valid justification for this.  These detectors from time to time operate spuriously for a variety of reasons and they were therefore only isolated to prevent a process shutdown – a part of TFA policy.  The inhibition of these systems was logged in the CCR.  No QRA or other qualitative analysis had been completed to justify the inhibition of this crucial equipment, and no authorisation via change control process had been raised with a technical authority

Control of Overrides on Safeguarding Systems

There were 29 overrides logged in the CCR logbook.  These overrides were on process control and safeguarding instrument functions – again as with the LOS detectors no justification of the risks had been produced and no change control procedure authorising the overrides had been raised.  The only justification forthcoming was with the overrides in place it reduced the probability of spurious trip of the process – TFA policy

Failure to comply with essential Maintenance

Compliance with safety critical maintenance and inspection was as low as 14%.  Almost all of this deviation from the target figure of 100% was part of the TFA policy.  It was noted that some systems such as water deluge were overdue their test period by 12 months.  It was also noted from historic records that a number of systems which were overdue had failed when eventually tested, so their was a known and accepted high failure rate for safety critical systems designed to mitigate against the escalating hydrocarbon or other top events.   A number of these systems had ‘hidden failure modes’, that is the Operator would not be aware the system had failed until it was called upon to operate.  

On checking on the beach, of a sample of 75 systems, which had not been examined and/or tested in August, only 5 approved deviations for the non-testing of these systems had been raised.  It should be noted that all the SCE on Brent Bravo had their periodicity set following Failure Mode Effects and Consequence Analysis (FMECA) as part of a huge investment around 1992/3 in Reliability Centred Maintenance. In short if the SCE is not examined and/or tested within the scheduled period then the risks of the SCE failing on demand rises as time expires.  This is why 100% compliance with the examination and testing of SCE is essential and mandatory as the Shell policy standard.  Not to comply at 100% is accepting residual risk levels significantly above ALARP levels.

Safety Critical Equipment performance under test – a goal ‘widening ‘regime 

Records indicated that on Brent Bravo when SCE failed its performance criteria during test, the criteria simply changed, and the records changed to show ‘test results acceptable’.  For example seawater deluge operation within 20 seconds changed to 120 seconds. ESDV leak of test criteria increased by 4 times then to 20 times the original mandatory level.  .  No example could be found of any SCE equipment, which had failed its performance test that was corrected at the time until it met the Company standard performance criteria.  Before changing any of the Company performance criteria the Asset Manager should have sought approval from Expro internal verification department, but he did not.  Also the technical authority responsible for change and variance control under mandatory Expro codes of practice should also have been in the loop but he was not.  

Interviews with the department responsible for the internal verification scheme UESE/4 highlighted that they were aware of what was happening in Brent but accepted that they were unable to do anything about it, they appeared passive.  The external verifier DnV was interviewed at Veritas House.  He was also aware that performance criteria were being widened.    He raised many concerns and complained that he could not get reasonable access to the Asset Manager to discuss his concerns.  He stated in one example that he had been coerced into signing of documentation that the oil mist detector system on BD was in order.  He did this in the promise from Shell that they would rectify faults in this system and put it into effect with some immediacy.  When he then visited BD some 13 months later he found the oil mist detection system had been permanently isolated.  When challenged if he had raised these concerns with his own Management he said that he had but that they were not entirely supportive of him.  The implication was that the contract with Shell was significant in terms of their overall portfolio and that he shouldn’t rock the boat.    One of the most alarming aspects was his answer to the question ‘what are the limits of goal widening’.  For example, if to get ludicrous Brent set a response time for deluge systems at 2 hours 30 minutes what would be his response.  His position was quite clear.  He would verify the response time against the standard he was given.  At that juncture we lost entirely any confidence in the efficacy of the external verification scheme – if it wasn’t so serious it would be funny.

Falsification of Test Results on Principal ESD valves

One of the worst cases of relaxation of performance criteria was a gas riser ESD valve.  Although this finding is restricted here to BB it should be noted that evidence of this existed on the beach for all Brent riser ESD valves.  ESD Valves, which had failed the leak-off criteria of 1scm/minute, were marked in the maintenance records as ‘test results acceptable, No Fault Found’.   This included the BB gas riser valves at 2 scm/minute.  To cope with these performance failures the Asset Manager had set his new performance standard for all his Brent field installations at up to 20scm/m  - twenty times higher than the oil industry recognised standard and twenty times higher than ESDV installed on Central and Southern installations.  Even when a valve failed at this level the strategy had been changed such that the ESDV could stay in location, and the platform operate normally, until the next planned shutdown.

With no reference to an authorised technical authority the autonomous Asset Manager was setting his own standard – all this was done to prevent the installations from having to shutdown.  The internal and external independent verifiers knew about these changes of standard but they effectively took no action to redress the situation.  

Under formal interview on 15th October, and in presence of General Manager, the deputy Asset Manager accepted that ESD test records had been falsified.  Before continuing to operate with an ESDV valve that had failed its LOT the Asset Manager should have referred the matter to a technical authority and a risk assessment should have been undertaken.  This was a field problem, on BD a gas riser ESDV had a leak-off rate of 4 scm/m.  A risk assessment was completed but only some 8 weeks after the valve had failed its LOT.  This assessment, discussed in detail with the Asset Manager under interview, indicated that the risks of operation at the new levels on BD were unacceptable.  

Failure in Controls to protect explosion venting

If a gas/air explosion occurs in the concrete columns of the condeep designed installations like BB the theoretically explosion overpressures – if not vented – could potentially cause the concrete support column to fail.  This essentially is a catastrophic top event which could happen in such a short time frame (seconds) to make the survival of all persons on board unlikely.  

An explosion occurred on Cormorant Alpha in 1989 but fortunately the pressure relief plug on the skid deck above Column C4 lifted to relieve the overpressure.  Forthwith studies as part of the CA Safety Case had shown that CA box girder construction around the cellar deck could not withstand the maximum explosion overpressures predicted.  In short, at the instant of the Cormorant explosion, if the pressure vent had not operated, the platform could have collapsed when the column C4 was no longer able to support its share of the load.  Cormorant Alpha had in excess of 200 persons on board at the time.  

It was observed that the pressure relief plug on the skid deck of Bravo were covered with two double stacked 20 foot containers which would have prevented venting of explosion overpressure from the cellar deck and concrete columns.  The BB Shell Toolpusher had a control system to manage this but this system was being essentially by-passed.  There were multiple activities taking place with drilling combined with wireline work and construction.  Deck space as always space was at a premium.  The potential consequence of the above was that partial or full failure of the platforms cellar deck or concrete column supporting to the upper drilling modules and derrick may have occurred post explosion in the relevant column.  At the time of the observation there were 156 persons on board Brent Bravo.
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Unauthorised Design Change on Brent Bravo in breach of PFEER regulations 
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