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Topics of interest:

�Norwegian Offshore Helicopter Operations

�Accidents

�Cause factors 

�Equipment

�Company Involvement

�Oil companies Involvement

�Norwegian Authorities Involvement
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CHC AS332L2 crash off Shetland Friday 23 August 2013
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UK Reactions

� All Super Puma helicopters were grounded.

Norwegian reactions

� The NCAA concluded that there were no technical reasons 
to ground the Super Puma helicopters in Norway.
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� The unions wanted the offshore operators to phase out the older Super 
Pumas of the type AS332L/L1/L2 and standardize on so called “New 
Technology” helicopters like S-92 and EC225. 
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AAIB Preliminary Report

� "The evidence currently available suggests that the 
helicopter was intact and upright when it entered the 
water.”

UK CAA Response

� UK CAA responded by setting up a Helicopter Safety 
Review Panel.
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CAP1145: Civil Aviation Authority – Safety review of offshore 
public transport helicopter operations in support of the 
exploitation of oil and gas. 

� In the period 1992 to 2012, the Norwegians suffered 1 fatal accident 
against 6 in the UK sector. 

In terms of the fatal accident rate this equates to:

� UK 6 1,754,512 0.34
� Norway 1 926,926 0.11 (Norne accident)

� Statistical tests indicated that the difference was not significant 
(was it just good fortune?).
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Norwegian Response

� The UK CAA Review Board made several safety  
recommendations.

� The NCAA did not  agree and did not plan to implement the 
recommended safety improvements in Norway.

� Roy Erling Furre, second deputy leader with the Safe 
Union which represents oil workers, said: "I think people 
would be more worried about working in the UK sector.  It's 
the safety level, both in the helicopter and offshore." 
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� So, is the Norwegian safety level just good
fortune?
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Or, is there differences between UK and Norway 
regarding Offshore Helicopter Operations?

Based om my 19 years with the offshore helicopter industry I offer my 
personal subjective views:

� Technically there seem to be no differences. UK aircraft and training 
are of high quality.

� But, what about Management Culture?

� Management Culture influences the Work Force attitude towards
Management Decisions and working conditions, and hence the Safety
Culture.

� When I joined HS in 1981 I flew with 22 British Pilots who had been
fired by Bristow due to an industrial dispute. How does that influence
Safety Culture? 
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Norwegian Management Culture
Helikopter Service’ Pioneering Offshore Operations 

� The Norwegian offshore Safety Culture is developed over time since the start of offshore 
helicopter operations in 1966. The safety culture is very much influenced by the 
Norwegian open and inclusive Management Culture.

� As the first offshore helicopter types accumulated flight time, technical problems 
surfaced. This caused the major Norwegian operator Helikopter Service to initiate the 
forming of the European Helicopter Operator Committee (EHOC). HS President Morten 
Hanche became the first Chairman of the group and initiated a campaign against the 
manufacturers to get them to improve the safety of the helicopters.

� This engagement in international safety work became a tradition in Helikopter Service, 
leading to involvement in the European Helicopter Association (EHA) where several of 
HS personnel were involved. HS was the sole Norwegian helicopter operator that 
invested time and money in EHA and became the Norwegian Member of the EHA. These 
engagements led to a positive development of the Safety Culture within Helikopter
Service.
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Some Significant Norwegian Offshore Helicopter Accidents and Incidents since the 
start of Helikopter Service Pioneering Offshore Operations in 1966, that influenced 
Safety Culture Developments.

� 9 July 1973, 80 NM SW of Stavanger Airport. Sikorsky S-61N ditchind due to tail
rotor failure. Capsised, 4 fatalities. Design flaw. Modified TRB. 

� 23 November 1977,  45 NM SW of Stavanger Airport. Sikorsky S-61N. CFIS from 
500 ft. 12 fatalities. Cause unknown. Wet lesed aircraft from Wiking Helicopters, 
Germany. Possibly Human Factors. HS focus on pilot rest and sleep.

� 26 June 1978, 85 NM WNW of Bergen Airport. Sikorsky S-61N crashed into the
sea from 1000 ft. 18 fatalities. Design flaw, combined with heavy use of single 
engine landing training. MR Spindle modified and HS introduced the first 
Commercial helicopter simulators reducing stress and fatigue on the helicopters. 

� 19 April 1983, on deck M/S Buchentaur. Bell 212 dynamic roll over and chrash
during T/O. 0 fatalities. Skid hook up in deck rope net. HS tried unsuccessfully
several times to influence NCAA to specify other friction means than rope nets
which are still a safety hazard. HS modified B212 skids on own initiative.
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Other Norwegian offshore accidents and incidents influencing the Norwegian Offshore 
Helicopter Safety:

� 5 July 1988, 70 NM SW of Stavanger Airport. AS 332L Super Puma, controlled
ditching due to heavy vibrations. Loss of leading edge erosion strip on one MRB. 0 
fatalities. Blade was repaired at Eurocopter. The Eurocopter Maintenance
Instructions did not identify the latent risk.

� 18 January 1996, 40 NM SW of Stavanger Airport. AS332 L1 Super Puma. 
Controlled ditching due to heavy rotor vibrations. 0 fatalities.  One MRB leading edge
erosion strip cracked and split. Design flaw combined with fabrication and repair. The 
Manufacturer’s specified Maintenance Program did not identify the latent risk. 

� 8 September 1997, at Norne Oil Field, 100 NM WNW of Brønnøysund. AS332 L1 lost 
from 2 000 ft. 12 fatalities. Fatigue failure in the High Speed Shaft, failure of the
Overspeed Protection System. Disintegration of engine Power Turbin. Catastrophic
failure. HS had a similar incident in 1985 (I was the PIC) , but the safety system 
barely saved us. We all thought the latent design flaw was fixed, but it was not and 
caught us 12 years later. 
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Some developments in UK Offshore Sector:
The HARP report

� Several Offshore Helicopter Accidents led the UK CAA to establish a 
Helicopter Airworthiness Review Panel (HARP) which led to the publication of 
the HARP Report in 1984 .
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Norwegian response to the Harp Report

� The Norwegian CAA consulted with Helikopter Service which operated 
the same type in Norway, and HS objected to the proposed 
requirements. Helikopter Service’ view was that these modifications 
would not make the helicopters safer, but only make them more heavy.

� Helikopter Service wanted to focus on the airworthiness and avoid 
having to ditch the helicopters in the first place. 

- Helikopter Service revised the operating procedures to include 
drop down calculations for offshore helideck landing and takeoff. 
Hence, the take off mass was adjusted to fly-away OEI. 

-These procedures, in addition to the Emergency MGB lubrication 
system and later HUMS, made the S-61N the safest offshore 
helicopter  type in the Norwegian sector, especially related to OEI 
offshore landing and take off.
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UK CAA Phase 2 requirement:

� The EHA initiated a survey among members on the engine failure 
statistics. This proved that the probability of experiencing an engine 
failure during offshore landing or takeoff was extremely remote. 

� The EHA PC initiated a simulator evaluation program to evaluate 
different offshore landing and takeoff procedures. The PC issued a 
report with recommended revised optimised offshore procedures. 

� Eventually UK CAA transferred the Phase 2 regulation to JAA and 
EASA. EASA has continued to work on the issue, which initially led to 
the Exposure Time Procedure and eventually led to the Performance 
Category 2 Enhanced (PC 2e) which still is not enforced. 

� The operator’s arguments are still the same, proven by statistics over 
50 years; still no offshore accidents or incidents related to engine 
failure during rig operations.
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Some Safety Developments in Norwegian Offshore Sector

Helikopter Service, from 1966 the pioneering and leading NOHC

International involvement.
� EHOC
� EHA
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Flight simulators 

� In 1981 Helikopter Service ordered the new helicopter types (then) Aerospatiale 
AS332L Super Puma Mk 1 and Boeing BV234LR Chinook. 
Again HS was in front and ordered the first AS332L simulator which became 
operational in 1984. This simulator contributed to the high training standard of 
the Helikopter Service’ Super Puma pilots.

� For the BV234LR HS rented simulator time with British International in 
Aberdeen/Farnborough which also operated the commercial Chinook. Hence HS 
was able to keep the same high pilot standard as with the other large offshore 
helicopter types.



Flight Equipment

� Helikopter Service implemented and developed procedures for safety 
equipment long before mandated by NCAA:

� Weather- and Navigation Radar
� Navigation Systems (Decca, Omega/VLF, Loran C, GPS)
� Radar – Navigation - Interphase
� Radio altimeter with audio warning *
� Crash Position Indicator/Emergency Locator Transmitter 

(CPI/ELT) *
� Cockpit Voice Recorder (CVR) *
� HUMS*
� Flight Data Recorder (FDR)*  
� Rotor De-ice equipment

* equipment which later became mandatory
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New Helicopter Types 

Helikopter Service ordered new offshore helicopter types when they became
available, delivered from 1983 to 1999:

Eurocopter AS332L from 1983 +

Boeing Vertol BV234LR  from 1983 +

Bell 214ST in 1985/90 +

Eurocopter AS365N2  from 1991 +

Eurocopter AS332L2  from 1993 +
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The old Workhorse Sikorsky S-61N

� Supposed to be replaced by AS332L, BV234LR and AS332L2

� With Emergency MGB lubrication system, rig drop down calculations, and 
HUMS, S-61N proved to be the safest and most reliable of all the offshore 
helicopters in Norway, and was eventually phased out in 2004 with 40 000 + 
FH on high time airframes and sold to Spain for continued SAR missions. 
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So called «New Technology Helicopters», Eurocopter EC225 and 
Sikorsky S-92, supposed to have 30 min «Dry run» capability:

� EC225LP has the same 
Type Certificate as AS332C. 
Not a «new type», 
but an improved Super Puma.

� Grounding after the second ditching in UK after loss of MGB oil pressure.
Loss of both oil pumps and emergency lubrication system.

� According to JAR 29/EASA CS 29 MGB must have 30 min «dry-run» 
capacity. Neither S-92 nor EC 225 has «dry run» capability in the true 
sence. Both MGB design certifications are based on a theoretical probability
of complete loss of oil pressure of «extremely remote» (10-9). Reality has 
shown that tha «alternative» solution did not work after loss of MGB oil
pressure, resulting in accidents.
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So called «New Technology Helicopters»

S-92 crash off New Foundland on 12 
March 2009.



Helikopter Service Personnel/functions/organisation

-
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The company recruited well qualified technicians and pilots from the RNoAF and 
established a well-functioning Engineering and Maintenance Base at Forus Heliport.

Special functions were established much in line with Air Force policy:
- Flight Safety Manager (developed incident reporting system and follow up)
- Navigation Manager (developed offshore routes, offshore rig procedures, helideck 
plates, 
updated the North Sea Supplement, liaised with Stavanger ATC, etc)

- Helideck Inspector (developed periodic helideck inspection procedures and 
follow up, developed Helikopter Service Helideck Manual)

- Offshore Fuel System Inspector (developed periodic offshore fuel system inspection 
procedures and follow up, developed offshore fuel system specifications)

- Project Pilot New Helicopters (specified helicopter systems, cockpit layout,
evaluations, accepting testing, maintenance testing)

- Chief Technical Pilot (replacement for Project Pilot position)
- Type Chief Pilots (developed operational procedures and follow up of daily flight 

operations)

These functions were all part of the company Safety Management System Team which 
led to increasing flight safety. This may be reflected by the good safety statistics 
between 1978 and 1997, and laid the foundation for the Norwegian Offshore Safety 
development up to present. 



Helikopter Service’ involvement in safety developments.

Helicopter Safety Study 1 (HSS 1, 1990)
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Significant findings in the SINTEF Study:

� The SINTEF HSS 1 report showed that offshore helicopter passenger transport 
accident statistics differed from airline passenger transport by a factor of 10. Another 
significant difference was that while in airline operations Human Factors were 
present in 80 % of the fatal accidents, while in offshore operations Human Factors 
were present in 20 % of the fatal accidents. 

� 1. Design and technical reliability in addition to lack of air traffic control of the
offshore helicopter traffic.

� 2. Lack of ATC services
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Health and Usage Monitoring Systems

� The identified highest risk factor in the SINTEF study was the weaknesses in 
design and technical reliability. 

� For Helikopter Service this led to a company development program 
developing and installing Health and Usage Monitoring Systems in S-61N 
and BV 234LR. 

� This was a significant safety improvement. Also the AS332L/L1/L2 were 
equipped with HUMS.
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Modified Automatic Dependent System (M-ADS)

� The second highest risk factor was the lack of offshore ATC. 

� This led to Helikopter Service joining the NCAA (Luftfartsverket/Technical 
Dep/Stavanger ATC) engagement in developing a Norwegian satellite 
surveillance system named Modified - Automatic Dependent Surveillance 
(M-ADS) system.
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Other Helikopter Service Safety Initiatives and Projects:

� Helikopter Service’ Helideck Manual

� Jeppesen Offshore Supplement

� «Nordsjømøte» (North Sea Meeting between HS and Sola ATC)

� Helicopter Offshore Fuel Systems

� Involvements in new offshore helicopter developments (EC 225 and S-92)

� Flight in icing conditions

� Lightning Strikes on Offshore Helicopters

� Limitations on moving helidecks

Solakonferansen 2015       21-23 September 2015
30



Solakonferansen 2015       21-23 September 2015
31



Solakonferansen 2015       21-23 September 2015
32



Safety Management in Helikopter Service (1996)

� In 1992 Helikopter Service contracted SINTEF to perform a study project 
regarding optimizing the safety management system within the company. The 
project was funded by Helikopter Service with financial support from Shell 
Norway (Erik Wiig) and with professional support from Statoil (Jan Taarland). 
The final report was issued in January 1996 (Before Norne in 1997).
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� Seen in light of this study the Norne accident was a severe blow to the company safety 
management. For us involved in the safety work and development it felt “unfair” that we 
had to experience a fatal accident with loss of passengers and good colleagues. 

� Still, it was somewhat comforting that the AIBN accident report did not conclude that the 
accident was caused by company wrongdoing, but identified a Super Puma design flaw 
which should have been corrected after the 1985 incident with another company 
helicopter flown by the author.
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Helicopter Safety Study 2 (2000, after Norne accident) 

� In 1997 the Norne fatal accident came as a shock after 19 years of safe flying 
without loss of offshore passenger lives.

� This accident was design related and reflected the conclusions of HSS 1 in 
1990. Academically this category of fatal helicopter accident should not have 
happened after all the safety improvements since 1978, and especially since 
the same failure happened to a company AS332L in 1985. 

� During the incident in 1985 one high speed shaft failed and damaged the 
overspeed sensors, but fortunately they still worked and the safety system shut 
down the engine. Everybody thought that the design flaw was taken care of 
and it seemed to function well for 12 years. The AIBN report showed that the 
Super Puma design problem was still with us.

� Again the study was initiated by Shell and Statoil, led by Erik Wiig and Jan 
Taarland. This time several other oil companies joined in the funding. Again the 
project was contracted to SINTEF, and again Helikopter Service participated 
with expert personnel. 
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HSS 2 2000

This correlates well with the fact that no fatal offshore passenger helicopter accident 
happened between 1978 and 1997.
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Helideck Safety

� In addition to the HSS 2, SINTEF was also contracted to perform a 
Helideck Safety Project. The helideck study was ongoing in parallel 
with the HSS 2.

� The Helideck Safety Project Report – Design Guidelines, made many 
recommendations to improved helideck design, from helideck size to 
improved helideck systems, indicating and information systems. 
However, several of the recommendations were not adapted by NCAA 
in the revised BSL D 5-1 of 2006.
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HSS 3 2010

This is a remarkable overall safety improvement since Helikopter Service pioneered 
Norwegian IFR offshore helicopter operations, without  much assistance from NCAA.

This safety level is also indicated by the accident statistics with one fatal accident 
(Norne) since 1978.



This is a remarkable overall safety improvement since Helikopter Service pioneered 
Norwegian IFR offshore helicopter operations, without  much assistance from NCAA.
This safety level is also indicated by the accident statistics with one fatal accident (Norne) 
since 1978.
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NOU 2001: 21 Helicopter Safety on the Norwegian Con tinental Shelf 

� “The Committee for the Review of Helicopter Safety on the Norwegian 
Continental Shelf was appointed by the Ministry of Transport and 
Communications 24 July 2000. The Committee was appointed to 
conduct the first of two reviews regarding helicopter traffic connected to 
petroleum activities on the Norwegian Continental Shelf.”

� “Historically, the Civil Aviation Authority has been too passive when it
comes to regulating and supervising helicopter traffic on the 
continental shelf neither has the Petroleum Directorate given this area 
sufficient priority. For these reasons the level of services, and thus 
safety, has to a great extent been handed over to the helicopter   
operators themselves in cooperation with the oil companies.”

� “It is the Committee's opinion that neither the Norwegian Civil Aviation 
Authority, the Norwegian Petroleum Directorate nor the Norwegian 
Maritime Directorate act as a driving force for promoting safety in 
relation to helicopter safety on the continental shelf.” 
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NOU 2002:17 The Committee for the Review of Helicopte r Safety on
the Norwegian Continental Shelf – (Delutredning nr. 2 : 
Utviklingstrekk, målsettinger, risikopåvirkende fak torer og prioriterte 
tiltak).

� “Helicopter safety on the Norwegian Continental Shelf has 
been considerably improved during the last years. In spite 
of this, safety is still below the level of other air transport of 
passengers.”
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Conclusions 

� Helikopter Service was the pioneering and over many years the 
leading Norwegian offshore helicopter operator. As a result of three 
fatal accidents during the 1970-ies the company invested heavily in 
flight safety management. Hence, the Norwegian Safety Culture has 
developed gradually over many years, initially based on, and 
developed in parallel with, Helikopter Service Safety Management.

� I believe that the technology and knowledge are similar among UK 
offshore helicopter operators and Norwegian operators. However, there 
might be there is a difference in Management Culture which may have 
had positive influence on the Norwegian Safety Culture. The 
Management must have the respect and trust by the hands-on 
engineers, technicians and pilots. They are the safety performers on a 
daily basis and are vital contributors to the Safety Culture. 
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Conclusions 

� Looking to the future there are some worrying clouds over the 
development of Norwegian offshore helicopter safety. Today the major 
Norwegian offshore helicopter companies are owned by North 
American companies. These companies have no knowledge of the 
Norwegian industrial culture and are enforcing NA management 
policies on the Norwegian sub-companies. This may cause conflicts 
which may influence the Safety Culture.

� Further, Norway has developed offshore regulations and many offshore 
helicopter safety systems since 1966. These regulations and safety 
systems have supported the positive development of the Norwegian 
offshore helicopter safety level to be the highest in the world. EASA 
has now proposed new EU regulations (EASA Opinion 4/2015) which 
in practice prohibits Norway to manage its own offshore helicopter 
safety level. This is like neglecting the safety work performed in 
Norway over the last 50 years.

Solakonferansen 2015       21-23 September 2015
43



Conclusions

� It is my view that the most significant organisations and 
persons influencing the Norwegian offshore safety 
developments over time are Helikopter Service (Mike 
Boxill, Jan Bengtson, Bjørn Moe, Jakob Bae), Shell 
Norway (Erik Wiig) , Statoil (Jan Taarland, Erik 
Hamremoen) and Luftfartsverket/Avinor/Sola ATC (Leon 
Nesbø, Ragnar Time, Stein Løken Clason). 
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Thank you very much
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