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B/_\LP [\ The British Air Line Pilot's Assocoation

Protect Your Office

in the Sky

REPORT ALL CONTAMINATED AIR EVENTS

THIS LEAFLET CONTAINS IMPORTANT HEALTH AND FLIGHT SAFETY INFORMATION .

-

* REPORT ALL FUME EVENTS TO
YOUR AIRLINE AND BALPA.

* USE OXYGEN AS A PRECAUTIONARY
MEASURE IN ALL CASES OF

SUSPECTED COCKPIT AIR
ABNORMALITIES IRRESPECTIVE

OF SEVERITY OF EVENT.

* ADVISE YOUR DOCTOR AND BALPA OF
ANY MEDICAL EFFECTS FOLLOWING
A CONTAMINATED AIR EVENT, IN

CONFIDENCE, TO HELP THIS PROJECT.




CAA Occurrence Report : 200408975

Flight crew incapacitation due to possible air quality problem within the aircraft.

..during cruise, the P2 felt unwell (faint and breathless with shaking hands) and
oxygen was administered for the last 20 minutes of flight. The P1 also had a headache
with flu symptoms and confirmed to be in a state of euphoria, although successiully
landed the aircraft (whilst operating as single crew)’

Detalls of this incident were not entered in the aircraft technical log.
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CAA Occurrence Report : 200106202

Metallic chemical taste and smell in flight deck atmosphere. Flight crew felt ill
effects in flight but were incapacitated on ground.

P1 falt slightly “euphoric”, “light-headed” and "uncoordinated” on final approach
and taxl in - slight errors of judgement and garbled speech also occurred during
taxi in. Both P1 and P2 felt unwell during turnaround and did not operate

return sector.
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BLEED AIR
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Chemical structure:
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Eksempel pa omdanning under hay temperatur.
Hvor mange andre slike mekanismer finnes?

'Q Trimethylolpropane phosphate (TMPP)

bicycloorganophosphate

« Combustion of the lubricant can form a potent convulsant

trimethylolpropane phosphate, TMPP.
« EEG measurements reveal TMPP-induced epileptiform

acfivity in animal models.
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“‘Compound T" was provided as an unknown to Prof. Gross
as a blind sample.
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FROM THERMAL DECOMPOSITION OF
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MIL-L-23699 lubricants that are composed principally of
trimethylolpropane iriheptanoate (TMP) and tricresvl phos-
phate (TCP) have been shown to form a neurotoxicant,
trimethylolpropane phosphate (TMPP), during pyrofvsis
andlor combustion. Mechanistically, TMPP is thought to ir-
reversibly inhibit the GABA-mediated inhibitory response
and thereby produce epileptiform clonicfionic seizures with
convulsions followed by death. Thermal decompasition of

This work was published in part in the 1992 Safety and Envi-
ronmental Protection Subcommittee Meeting Proceedings,

P

1A publication number 588, Chemical Propulsion Infor-

MIL-L-23699 lubricant produces TMPP under laboratory
conditions, bur this product has not been detected in the
workplace following actual fires. This study has examined
whether TMPP is produced during an actual shipboard fire
by placing the synthetic lubricant in a fire environment
aboard the ex-U.5.5 Shadwell, Mobile, Alabama. Bath bio-
logical and chemical analyses were performed on the ther-
mally decomposed lubricant to ensure detection of the
newrotoxic material. Under the conditions of this study, the
formation of TMPP during a shiphoard fire was confirmed.
The implications of this finding for safe management of posi-
fire cleanup are discussed,
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BP Turbo Oil 25, 2197, 2380,
2389

2. COMPOSITION/INFORMATION ON INGREDIENTS
Chemical Composition Synthetic base stock. (90 - 100%)
Tris(methylphenyl) phosphate CAS No. EINECS No. 215-548-8
(<3%) 1330-78-5

(contains <0.1% ortho isomer)

Mixed aromatic amines (<5%)

Hazar dous Components

No component is present at sufficient concentration to require a
hazardous classification.



Standard eguipment:
3 turbines for power generators
2 turbines for pumps/compressors




Exhaust pipes from turbines
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Same engines but different environment

Indoor, " high temperature”,
limited airflow, running for more
than 1000 hours without stopping.
Much more tolerant to increased

oil consumption and |eakages

Outside, cold air, high
ar flow
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BLEED AIR

 Bearings: The

leaking points

On some
offshore
Installations,
the bleed air Is
used as
Instrument air
and as
breathing air
for respiratory
protection



"The Sump Philosophy”



Bearing #1, 2, 3, 4



Sump vent Thelubrication of bearings

OIL JET
/ Air to create
OVer pressure
Seals"_p

9000 rpm

Return oll

Cavity drain l Ballbearing



Sump vent into the exhaust. Earlier routed ” out”
\ 4

Cavity drain;
Tothefloor under
theturbineinside
the hood!

< Vent
oil tank

All seals |eaks, but the amount varies



Turbine hood and generator layout



| nside the turbine hood

Cavity drain/sump vent
Also used to observe
the condition of the
sealings



| nside the turbine hood

Many pipes and hoses

which may leak. This area

must be inspected while the engine
IS running.



| nside the turbine hood

Many pipes and hoses
which can leak and rupture.
Vapors and aerosols hit

hot surfaces



| nside the turbine hood

Always some oll leakage and oil to
be removed, sometimes >50 liters



The vacuum cleaner
creates aerosols










Thermal degradation of lube ol

Some areas may have temperatures exceeding
500 °C

This temperature will create thermal
decomposition of the oil components

Some of degradation products will be much more
volatile and be vented out into the sump vent.

One must expect that new compounds will be
created by different chemical reactions.



Volatile Vent system
compounds

Localy, very
from hot surface
breakdown of
oil
components:
|nhalation

SANURE.C Lube all

Local thermal
degradation
of lube all



Hot zones



High
temperature
Friction
pressure,






The 24 hours exposure
Other sources for organophosphourous

compounds

* Theflame retardant Pyrovatex isused in
bedlinen and coveralls

— Many reports on itchiness from bedlinen

o Other oils and products with flame
retardants based on organophosphourous
compounds.









The absence of
proof 1s not
proof of
absence



