Subject:         MD-11 flight ops bulletin - Answers & More Questions
   Date:         Wed, 23 Jun 1999 21:13:46 +0800

   From:         John Sampson <sampson@wantree.com.au>

David 

Hope the following specifics may be of some use. No doubt the sentiments expressed will differ markedly from those provided by the Boeing weenie. If you read it in conjunction with the other analysis sent earlier you'll get the message that I think they are slowly conceding that all is not well, not only with the smoke checklist but with the systems wherewithal for combatting electrical fires, particularly those associated with wiring insulation. There is a tacit admission that the two man crew just cannot cope when the chips are down and that is welcomed. The solution to that quandary is less than satisfactory. Roping in an unknown quantity Flight Attendant smells of ad hockery. There is no suggestion that any additional simulator drills can improve survival chances. Boeing considers that the industry should consider issues that have been raised in the aftermath of SR11 (but do not specify just what - more denial, they cannot bring themselves to address specific issues). And of course the "biggie" inference is that the present checklist (and SEAswitch) suck big time. So they need the Virgin Bus, they need that measure of electrical redundancy that presently just does not exist. They just haven't been able to say that. 

However their concessions will stop short of any admission that the MD11 shouldn't be flying passengers on the line, but that is my personal conclusion. The FAA should look at the SR111 investigation to date, combine that data with the admissions of this Flight Ops Bulletin, mix in the Kapton factor and reassess the MD11's airworthiness. If this revelation got the adverse publicity that it should, then airlines would probably cut their losses by converting their airframes to freighter configuration if for no other reason than passenger peace of mind. 

Obviously the original intent of this Boeing Flight Ops Bulletin has been undermined by its necessary passage through the lawyering process. Introducing an "alternative" procedure but then claiming that it cannot officially endorse it? What sort of patchwork quilt is this? I've no doubt that its Author (Melody) would've preferred to have been able to endorse the "alternative" procedure. The MD11 crews for which it was intended will be no wiser and probably considerably more apprehensive as a result. I would have thought that, after an intervening 10 months, they (Boeing) would have been able to come up with something much more substantive. At the end of the day it's all about airworthiness and, not to put too fine a point on it, wire (someone had to mention it). 

regards 

John Sampson 

IASA Australasia 

**************** 

     Following was sent to Douglas Products Div. official at Boeing. 

______________________________ Forward Header __________________________________ 

Subject: MD-11 flight ops bulletin 

Author:  David Evans at PPI1POA 

Date:    6/22/99 6:01 PM 

     John: 

        I am in receipt of MD-11 flight operations bulletin No. MD-11-99-04 

     regarding inflight smoke/fire procedures. The bulletin will be the 

     subject of the cover story to the next issue of Air Safety Week, which 

     goes to press this Friday. 

        The bulletin raises a number of questions, insights and answers to 

     which I would be most grateful. The questions relate to the various 

     sections of the bulletin cited: 

        Sect. I. It mentions that the multiple position smoke switch 

     consolidates many steps previously done by the flight engineer on the 

     DC-10. How many steps are consolidated? I presume there is some 

     notional time saving here. 

ANSWER:  The concept of an FE doing that checklist (with some pilot participation) in the DC-10 was a sound one because he has a portable oxy bottle, he can move around, he can rip down cabin and flight-deck lining, he can probe the depths of the E&E bay. Pilots cannot do that because they are constrained to their seats (both legally by the checklist and umbilically by their oxy supply hoses). In fact leaving his seat to fight an oxy blowtorch fire was probably what led to Zimmerman's collapse and Loew's loss of control (trying to revive him). An engineer can do all those things whilst slow-timing the smoke checklist items and awaiting significant changes of indications (smell, smoke, fire, sparking, systems outages, indications). He can also utilize the hand-held fire-ext. His mobility and depth of knowledge would be the key to survival. So I would discard any notion of time-saving because of the MD11's systems controllers compressing the ? DC-10 steps. That's a giant red herring. In fact, the notion that a computerized electronically powered system's controller will itself have any integrity in an electrical fire circumstance is indeed fanciful. That aspect is the Achille's Heel of the MD11's automation. Compressing the multiple steps into the three tidy parcels switched by the SEAsw may have been a neat selling point but it doesn't really make a lot of sense. Even if you wait for a "result" before going on to the next selection, the fact that you first carried out the long-winded Aircon Smoke checklist has given the fire time to take hold. Sensing, seeing, smelling any dissipation is unlikely. It's more likely that (as in SR111) the crew will be stimulated into trying another SEAsw position (which restores power to the position switched FROM). It's a great way to optimistically pass the time but it compares poorly with the DC-10 procedure which knocks off items one by one in a diminishing (non-restored) hit-list. You've got a better chance of uncovering the villain by this old-fashioned methodology - but in an arc-tracking scenario it still takes a prohibitively long time. 

 Sect. II. If, as the saying goes, "power feeds an electrical fire," 

     why wouldn't isolation kill a fire? Is that because once you have a 

     fire going, it has to be actively extinguished? 

ANSWER: The best simile here is a tap that's been left on while you go answer the phone. Fighting the flood (i.e. the fire) by mopping up whilst neglecting to turn off the bath taps doesn't make a lot of sense. Neither does turning off one at a time if their nozzles are underwater. If you do first turn off the taps then the mopping up may well keep the carpets dry and there certainly won't be any more flooding. It's a choice - controlled circumstance (with electrics inerted) that's easily fought by handheld fire ext or an escalating scenario with ongoing systems failure, fire taking hold due to the stoking electrics, HP oxy lines being compromised and greater quantities of dense toxic smoke, passengers and F/A's panicking? Trying to detect a sub-lining fire that's being propagated in all directions via flammable thermal/acoustic blankets and being stoked by leaving that power on the wires? - it always was a difficult proposition and in modern electric jets, an increasingly undesirable one. Crews need a readily available, previously inert, alternative electrical configuration that gets the power promptly off the wires.  It's an undeniable fact and it's reinforced by the whole premise of this Ops Bulletin. They need more than just an Emergency Bus running off the battery only and powering very basic flight instruments. In an arc-tracking scenario the battery may very well end up shorted out. Modern airliners are being stuffed full of vulnerable wiring due to the trend towards inflight entertainment and pax comms access. Wiring bundles, like rubber bands, are as vulnerable as their weakest points. However, in the case of wiring, those "rubber bands" run together and one breakage (electrical flashover) can take out whole wiring bundles and propagate further as a fire. CB's will not necessarily trip (see attachment). Chafing, radial cracking at bend radii, latent installation faults in inaccessible areas, aging and drying out of insulation that becomes hygroscopic and prone to wet arc-tracking. These are all real problems that simply have not been addressed by designers. In summary they mean that there is no real redundancy in modern electrical systems. Faults and system failures that are related to arcing or ticking faults will not necessarily be, initially, evident as anything other than system failures or intermittencies. When arc-tracking failures occur, as evidenced by the digital gibberish found on the SR111 DFDR, whole systems go down and crews are overloaded (then overwhelmed) by developments. 

        Sect. III. Crew is urged to pull circuit breakers, if necessary. 

     How do they know which ones? What if they pull the wrong ones? That 

     could make things worse, as I note on some reports in the ASRS data 

     base. It just seems to me that this section illustrates a set of 

     horrible choices for the crew: if they don't wait long enough, they 

     could flip to another circuit and not know they just restored power to 

     the faulty, arcing system. If they wait too long on the wrong circuit 

     (switch position) the fire could take root. And this process can all 

     take 30 minutes. From the first "pan pan pan" to impact, the Swissair 

     tragedy unfolded in some 16 minutes. 

ANSWER:  They don't anywhere mention the most important point for aircrews: (Get the power off the Kapton and don't reset the CB's).  This is the nub of the problem and precisely why the outmoded style of smoke checklist must be discarded and crews given some life-saving genuine electrical redundancy. A limited, but separately-wired Virgin Bus that can run off any generator or ADG/APU  and power only the essential night/IMC flight systems would avoid all the dicing with Death aspects of fooling with checklists for in excess of 30 minutes (remember that it's SOP for the AIRCON SMK checklist to be run first up. No joy with that? only then do they go to the Smoke and Fumes checklist). The "alternative" procedure and the add-on procedure (of pulling CB's to isolate particular equipments) really puts the whole ball-game back in the province of the professional flight engineer. Pilots don't have the access (in the case of some CB's), the indepth tech knowledge or the time - they must fly the jet. The FE however could always put his whole attention to the task of resolving and isolating the source of the problem. If you look at the present checklist it is full of existing traps. e.g. Pilots must switch freqs on radios as the SEAsw is rotated or they'll lose comms. Control must pass between pilots as the CRT's are "outed".  Further complicating this circumstance by endorsing a selective pulling of handfuls of CB's is asking for automatic chaos. Remember that the 16 minute time-line is probably deceptive. From the time that a particular selection was made until loss of control was likely a mere 3 to 5 minutes. 

        Sect. IV. If the captain elects to reduce to Emergency Power, what 

     electrically-powered systems does he still have for landing? 

     Specifically, can he deploy flaps/slats? Are thrust reversers 

     available? Does he still have spoilers and antiskid braking? Does he 

     have landing lights if landing must be at night? Not least, how much 

     time does the crew have on battery power? 

ANSWER: 

Flaps/slats yes 

Anti-skid no 

thrust rev no 

landing lights no 

A total loss of electrical power is manageable If the battery has been unaffected - 

Battery power for up to 15 mins with these items operable: 

 IRU1, IGNA, DEU1, DU1, DU3, MCDU1, INT1 and VOR1 

Deploy the ADG and you get power to the same items for 90 mins with the ADG in the hydraulics position. 

Put the ADG in electrics mode and now you get back: 

All DUs, except 2, #2 AFT FUEL PUMP and the TAIL PUMP to ENG2 (now 

you can restart #2 since it flamed out - 1 & 3 can gravity feed, 2 

can't), IRU2, IGNB, DEU2, MCDU2, VOR2, ILS2, and HF2. 

However, if the original electrical problem was with any of these items you are back where you started. If the battery was shorted out you will have nix because these are all being powered via the battery and the battery is being recharged by the ADG in ELEC mode. Remember that, according to FEDEX, 97% of MD11 despatch delays are due to battery charger problems. 

The admission is there that runway stopping capabilities will be quite marginal at the overweight landing weights, but then covers that by the "lesser of two evils" argument. 

        Sect. V.D says landings have been demonstrated at max gross weight, 

     reinforcing the lesser risk of getting on the ground quickly, where 

     the paramount concern isn't sink rate, but stopping distance. Has the 

     capability mentioned here been demonstrated in tests, at night in IMC 

     conditions? When were the tests conducted? 

ANSWER:  Good question. 

        Sect. V.F. We have procedures for an emergency descent in the event 

     of decompression. Do procedures for emergency descent in the face of 

     inflight fire exist? Are they in the FCOM now? If not, when will they 

     be? 

ANSWER:  At a guess, wind down the cabin baro controller and select outflow valve  two-thirds open. Slow to 260kts gear

down then accel to 300kts plus with idle. Not presently in Flight Crew Ops Manual 

        Sect. VI. Indicates a review of all in-service smoke incidents has 

     been conducted. What aircraft models are covered by this review, over 

     what period of time, and how many smoke incidents were covered? 

ANSWER:  The other part of this question could be: 

       a.  Were the affected equipments always found and  isolated? 

       b.  What percentage of affected equipments were in the cabin? 

       c.  Was the SEAsw ever the key to actually identifying a malfunctioning system. 

       d.  How many of these incidents were related to wiring insulation? 

       e.  What was the major source of common malfunctions? 

       f.   What is the in-service reliability of the battery charger? 

       g.   How many incidents of NICAD battery failure have there been? What were they attributable to? 

        Sect. VII.C Suggests using cabin crew in the cockpit. What exactly 

     is a cabin crewmember to do here? What added training must be 

     conducted? 

ANSWER: 

       a.   Reading checklist whilst consuming jump-seat oxygen (however this would not have worked in SR111 as jump-seat position (physically) plus jump-seat oxy was affected). Holes were found in jump-seat oxy HP lines. 

       b.   Added Training - reading Challenge & Reply checklist without error. 

       c.   Added incentive of awarding Flight Crew pay for period spent in cockpit on flight duties. 

        Sect. VII.D recommends a designated fire marshal? Who is that 

     person supposed to be and what are his/her duties? 

      Boeing Answer: 

        a.   Uh, we're not sure but we thought it'd sound good. You don't think so? OKAY, forget it. It wasn't my idea anyway. 

        b.   We thought we might find someone much as we often do with the: "Is there a Doctor in the house" PA

announcements for inflight births. However, on second thoughts that might cause panic. We may just restrict ourselves to:"Ladies and Gentlemen, would anyone having any flying or flight engineer experience please identify himself to the senior flight attendant". That'd probably be OK. We'd have to provide more portable oxy bottles though and get them to fill out some sort of no liability form. 

     I have some larger observations to share. In the months since SR 111 

     went down, I have spent many hours interviewing expert sources and 

     have read probably hundreds of pages on the subject of inflight fire. 

     It seems to me that this obviously carefully-crafted bulletin may err 

     on the side of asking the crew to do an awful lot of analysis in 

     extremis. They haven't got time; they're frightened and not thinking 

     clearly, especially if the cockpit/cabin are filling with smoke. 

ANSWER:   Right on 

     The situation may be glaringly simple: 

     1.Faced with a 10,000 deg. F electrical fire, the location of which is 

     uncertain, all non-essential circuits need to be cut immediately. 

     2. Then look for a 2,000 deg. F chemical fire, which is a much less 

     challenging beast to fight. If it can be located, fight it with 

     on-board extinguishing equipment (built-in or portable). 

     3. Head for the ground and land as soon as possible. 

     With respect to action 1: does the pilot now have the tools in the 

     cockpit to cut all non-essential electrics? By non-essential, I mean 

     everything except the minimum needed in IMC conditions to keep the 

     airplane from crashing. 

ANSWER:  Not as such. The AH will keep running for 15 minutes off of a fully charged battery but we'd rather have an integral power supply for that. It's also unfortunately positioned where neither pilot has a very good view of it. 

Is the cockpit night-lighting satisfactory once the aircraft is down to operating on the Emergency Bus? 

     I am available to discuss these matters with your expert(s) on the 

     telephone. Such an interview needs to be completed by close of 

     business Thursday to have your input for the article. Many thanks, 

                                                        David Evans 
