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Notes from the President

Greetings KSA. We are starting to transition to the “off” season. This month we have KSA Elections. You'll find
a ballot inside this newsletter. Bring it to the meeting on Saturday or email your vote to Tim Double. See Ballot
for his email address.

Speaking of Meeting...I was hoping to have the meeting at Sunflower this month but the weather forecast
seems to have other ideas. Let’'s meet at my house. 911 N Gilman in Wichita. We'll have our elections, and
look over the progress on the Grob. Maybe even get a little work done on it. See you Saturday!

We still have students who are looking to complete training requirements, work towards checkride, finish up
their Bronze Badge, and get checkouts in new gliders. The season ain’t dead yet!

October 20" weekend, Brian Bird is organizing a soaring outing to Atwood, KS. He’s going to be taking the Ag
Wagon back out there and provide tows. | know a few of us are already planning on going, but if you want to
join in, let Brian or | know.

I hope that everyone got a chance to answer the Soaring Survey that was sent out. KSA, WSA, and SSF val-
ue the input provided and look forward to using that data to keep improving operations at Sunflower.

Tony



KSA Calendar

2018

October 13" - KSA Meeting - Sunflower - Elections
October 20™- 21% - Soaring Safari to Atwood

November 3" - Fall Work Day at Sunflower

November 10" - KSA Meeting

November 10" - Fall Work Day rain date

December 8" - KSA Meeting

2019

January 12" - KSA Banquet

January 19"-20" - Soaring Safety Foundation Flight Instructor Revalidation Clinic - Houston
February 9" - KSA Meeting

February 9" - NWS Aviation Weather Symposium - Wichita
March 9" - KSA Meeting

June 2" - 13" - Club Class Nationals - Sunflower

July 1% - 5™ - Women’s Soaring Seminar - St. Louis

July 20™ - Kansas Kowbell Klassic

Call for Papers

LOW SPEED & MOTORLESS FLIGHT

AIAA / OSTIV Call for Papers for

AIAA Aviation (Conference in Dallas, TX June 2019)

Special session on "Low Speed and Motorless Flight" i.e. sailplanes and related topics.
Sessions described here: hitps://aviation.aiaa.org/APA2019/

Abstracts are due Nov. 7.

Questions Contact:
Judah Milgram, milgram@cgpp.com or Rolf Radespiel (OSTIV), r.radespiel@tu-bs.de

Low Speed and Motorless Flight

This session explores research topics relevant to sailplanes and other highly efficient low-speed aircraft such as
solar- and human-powered airplanes. Papers are solicited that address low-drag aerodynamics; design optimiza-
tion; flight mechanics, dynamic soaring and trajectory optimization for efficient use of the atmosphere; variable ge-
ometry concepts; structural optimization, and aeroelasticity of high aspect ratio wings. Both analysis and experi-
ment are of interest, as are topics involving the interaction of multiple disciplines. The session will be organized
cooperatively by the Applied Aerodynamics TC and OSTIV (Organisation Scientifique et Technique Internationale

du Vol "a Voile -- the International Scientific and Technical Soaring
Organization).


https://aviation.aiaa.org/APA2019/
http://milgramatcgpp.com/

The Glider Pilots Ground School is back on the road to Denver, Colorado

DENVER -SATURDAY 13 October, 2018

For Private, Commercial, and CFl Glider FAA exam preparation.

Signature Flight Support

Conference Room

BJC - Rocky Mountain Metro, JEFFCO)
11705 Airport Way, Broomfield, CO 80021

Register with
Dave Seymour

gpgsmail@gmail.com

303-908-3147

Private pilot Glider- $180, Commercial or CFl -5200. All books and study material are included in the price.
Private class 8AM-4:30 PM, COM/CFI class 8AM-6PM

Glider Pilots Ground School, established in 1972, and presented for 25 years by Glider Hall of Fame recipient
Edgar D. Seymour, has prepared more than 2600 glider pilots for the FAA Glider Knowledge exams. GPGS
prepares pilots for the Private, Commercial, and CFl Knowledge and Oral exams in a one day, 8-hour seminar.
Their new PowerPoint presentation makes learning fast and easy, and their students have an impressive pass
rate for the written exams of better than 99%. The GPGS seminar includes all the information needed to pass
the written exam presented in one day. A GPGS text book is included. You will be ready to take the FAA exam
24 hours after the course. Some pilots take it the next day. The course covers Federal Air Regulations - Aero-
dynamics and Glider Operations - Airman's Information Manual-Airport Directory - Instruments and Systems -
Weather-Weather Services - Weight and Balance - Performance - Cross Country Flight Planning - Sectional
Chart and Navigation -Radio Navigation - Aeromedical Factors- Decision making - Practice questions and cor-
rect responses- and much more. The GPGS books are available for pre-study and for those unable to attend
class. They include all the information and all the FAA question banks tailored exclusively for Glider Pilots.
The three separate books are available from GPGS at 1-877-FLY-GPGS, online at gliderpilotsground-
school.com as well as from many FBO’s and clubs. The course books are great for preparation for the FAA
Oral exams, and GPGS carries many products of interest to glider pilots of all experience levels. See the GPGS
web site for more information: www.gliderpilotsgroundschool.com. 303-908-3147

Family plan-50% off additional family members attending the same seminar date.

New FAA Questions — Private — June 2018, COM — August 2018, 2014, CFI - July 2018.


http://www.gliderpilotsgroundschool.com

Aero-tow failure

By Brian Bird

Here’s a quick question. Is it OK to use the larger ring of a Tost connector on one of the Schweizer sail-
planes? That question was asked of me at Sunflower the other day as | was climbing in the back seat of the 2
-33 for our first instructional flight of the day. Well..., you're really not supposed to do that, although | know a
lot of people do and seem to get away with it, but sometimes they have been known to jam. We (my student,
the tow pilot, and myself) then briefly discussed release failure procedures and signals. This discussion
turned out to be somewhat prophetic as 5 minutes later we found ourselves at 2000’ with a tow release that
was hopelessly jammed. In our discussion 5 minutes earlier | had recounted how | had once had a release
failure in a 1-26 and was able to clear it by putting some slack in the tow-line. We tried this several times with
no success. So, we moved out to the side and rocked the wings, signaling to our tow pilot, Michael Groszek,
of our plight. Michael did not immediately release his end of the rope which | think was a good thing (more on
that later). After about the third time that we signaled, Michael released the rope. By this time we were well
over 2500’ on what was supposed to be a 2000’ tow. | don’t recall now if we ever tried releasing the rope
again after Michael cut us loose, but | did try to look out the back window and even tried slipping the glider to
get a better view of the rope. | was never able to see the rope, so we had no choice but to assume it was still
there and made a higher than usual approach. As it turned out the rope was still attached when we landed
and the release mechanism seemed to operate normally. A proper adapter was located in the “War Wagon"
and we continued the day’s towing operations with the appropriate adapter.

| think there are several lessons learned here. First of all, in answer to my question above is: NO, it is not OK
to just use the larger ring of the Tost connector. So, why did we? Well, | didn’t realize that there are several
Schweizer adapters laying in the War Wagon, if | had known that | would have grabbed one. | thought we had
only one or two adapters which were probably attached to the other end of a tow rope and rolled onto one of
spools. | didn’t relish the idea of unwinding each of the ropes trying to find the adapter. So, | decided to just
go with what we had and try to be very careful about how we connected the rope. | never bothered to look
which obviously | should have done, but as | said, | was literally strapping into the back seat at the time. An-
other lesson there, don’t get in a hurry to fly.

The third lesson here is in how we handled the release failure. We did make the appropriate signal; however,
we moved to the right side of the tow plane before rocking the wings. it would have been much easier for Mi-
chael to see and properly recognize our signal had we moved out to the left side. | am pretty sure that
many of the early soaring textbooks show a glider making a “cannot release” signal while positioned to the
right side of the tow plane. The lesson here is move to the left not the right to signal the tow pilot, in spite of
what the little picture in the “Joy of Soaring” shows.

My last comment is in how Michael handled his end of this scenario. | think it is very commendable that Mi-
chael did not just pull the release immediately at the first hint that something was amiss. At one point
during this whole fiasco it occurred to me that while we are dealing with a sure enough emergency, we are
not dealing with a time-critical emergency. In such cases, there is no need for either pilot to do anything too
quickly. We had time to sort things out and be sure of the situation. | think | might have even mentioned to my
student that we could fly around back here all day long, sooner or later he’ll figure it out and release us. After
we got on the ground Michael said: “I didn’t know if you were trying to tell me that you couldn’t release or if
you were just doing a really shitty job of boxing the wake.” | think his decision not to release his end of the
rope until he was sure that we were unable to release was absolutely correct. | don’t know if this was inten-
tional on Michael’s part, but he flew us to a point where we were just a little ways upwind of the runway
before pulling the release. | think we were just north of Red Rock road with a north wind. We were definitely
downwind of highway K-96. Since the rope will likely back release from the glider (although it didn’t in this
case) the tow pilot needs to be thinking about whether or not dropping a 200’ rope is going to create a hazard
on the ground. | would try to avoid dropping the rope over a major highway or any populated areas.



On my part, we should have flown the glider over to the airport and tried to release the rope. Maybe we did, |
really don’t recall. | do know that we landed with the rope still attached.

All this being said, if the tow pilot is having major issues with the tow (like not being able to control the air-
plane because of what the glider is doing) he should not hesitate to release the tow rope if needed to avoid
wrecking the plane. The important thing is to not panic and do something spontaneous and irreversible at the
first sign of a problem. If you have time to sort things out (as we did) then take time to sort things out.

Have fun and the next time you are flying or running the ground crew, be sure and use the appropriate adapt-
er on the tow rope.

Member Accomplishments

Steve Damon went Solo in the 2-33 Sept 9" and 1-26 Sept 23"
Rob Rippy went Solo in the 2-33 Sept 9"

Kirk Bittner passed his Commercial - Multiengine Checkride. Now Glider!

JS-1 Jet Auto Tow at Sunflower

https://www.youtube.com/watch?v=vYICfyPsH1|

Glider FIRC in Houston

The Houston area is having a glider oriented FIRC (Flight Instructor Revalidation Clinic) on 19-20 Jan 2019.

More info and to Register
https://sites.google.com/site/soaringclubofhouston/overview/2013-firc

The SSF clinics are also open to any pilot, not just an instructor, who is interested in learning more about the art of
Soaring. This FIRC is aimed at glider instructors but everybody is encouraged to attend.

Airplane Instructors (non-CFIGs)
SSF FIRC's are open to any Flight Instructor wishing to renew their FI certificate. As of 2008, the SSF clinic can renew
any Flight Instructor certificate (glider, airplane, rotorcraft, etc).



https://sites.google.com/site/soaringclubofhouston/overview/2013-firc
https://www.youtube.com/watch?v=vYICfyPsH1I

KSA Ballot

Print this and bring it to the meeting on Saturday Oct. 13™

President

|:| Tony Condon
Secretary/Treasurer
[ ] Kirk Bittner

VP East

|:| Bob Blanton

VP West

D Bob Hinson
Towplane Manager
|:| Steve Leonard
Director (Vote for Two)
[ ] Matt Gonitzke

D Brian Bird

D Paul Sodamann

[

OR EMAIL YOUR VOTES TO TIM DOUBLE: tjd5185@gmail.com
BY OCTOBER 20™



mailto:tjd5185@gmail.com

ESTATE AUCTION

ESTATE OF R.M. (BOB) PARK - FIRST OF TWO AUCTIONS
HARPER, KANSAS

402 ME 100 Road
TAKE KANSAS 2 NORTH OF HARPER TO 100TH ROAD, TURM EAST, GO 2 MILES TO FARM (40th Ave)

NOVEMBER 3, 2018, 11:00 AM

AUCTION WILL BE HELD INDOOQRS
AVIATION PARTS, HAM RADIO PARTS AND TUBES, RC MODEL AIRPLANE PARTS,

VINTAGE COMPUTERS, SHOP EQUIPMENT AND TOOLS

AVIATION: 28 ft. Custom Made Glider Trailer, Parts for Ultra Light Plane, Misc Parts, Used Aircraft Tires, Several

Cases of AeroShell Oil, Vintage Message Banner, Parachute, Vintage 0il & Fuel Cans, Flight Training Handbooks,
Wood Airplane Frames, Old Aviation Books, Magazines Manuals, Mavy Flight Instruction Books.

HAM RADIO & COMPUTERS: vintage Ham Radios, Health Kit Ham Radios, Antenna Rotor, Lots of Tubes,

Boxes of Misc Electronic & Circuit Board Parts. Lots of Magazines & Newsletters. Old Tandy Computers, Printers,
Scanner and Misc.

SHOP EQUIPMENT AND TOOL: Sheet Metal Brake, Metal Shelves, Shop Lights on Stand, Rockwell Drill
Press, Gas Cans, Wheel Grinders, Portable Propane Heater, Vice, Wooden Shop Tables, Storage Lockers, Tool Boxes,
Shop Vac, Metal Shop tables on Wheels, Truck Bed Tool Box, Shop Hoist on wheels, Electric Tree Trimmer on Pole,

Chainsaw, Step Ladder, Squirrel Cage Fan, Spool of Rope, Marvel Mystery Oil, Battery Charger Cart, Misc Tools.

VINTAGE ITEMS AND MISC: Huffy Bike, Bread Pans from Commercial Bakery, Store Scales, Metal Office
Desks, Wood Trunks, Old Suitcases, Fairbanks Platform Scale, Wood Rocker, Wood Cubical 2 Sided Shelving, Wood

Dresser, Snow Blade for Riding Mower, Motorcycle Helmets, Old Wood Chairs, Wood Folding Chairs, Dehumidifier,
Old License Plates.

This is a partial listing of items for auction, we are still digging through boxes and outbuildin

TERMS OF AUCTION: CASH, CHECK, OR CREDIT CARD { 3%: FEE WILL BE CHARGED ON CREDIT CARDS).

FOR MORE INFORMATION AND PICTURES 5EE OUR FACEBOOK PAGE.

MURPHY AUCTION SERVICE
BRUCE MURPHY, AUCTIONEER
816-516-7687 CALL OR TEXT

Restroom and Concessions Will Be Available.



Sunflower Seeds

September 2" David Kennedy flew the 2-33. Steve Damon took training in the 2-33 with Brian Bird. No oth-
er information provided.

September 9™: Tim Double Towed. Paul Sodamann and Kevin Ganoung worked the line. Tony Condon
instructed Rob Rippy, TJ Rausch, and Steve Damon. Mike Davis made two solo flights in 2-33. Some
weak soaring encountered. Rob and Steve went solo! John Clark and Steve Leonard assisted. Robert Es-
tagin assembled his Duster and made two flights.

September 15™: Auto tows starting early. Melanie Nichols drove while Steve Nichols took ground launch re-
fresher training with Tony Condon in the 2-33. Steve then made 3 Auto tows in his JS-1 Jet Sustainer. Brian
bird did 3 launches in the WSA 1-26. Tony and Kirk Bittner did 1 launch in the 2-33. Ground assistance
from Paul Sodamann, Dave Wilkus, and Robert Estagin. For the afternoon, Paul towed. Dave Wilkus ran
wings. Jerry Boone flew the WSA Libelle. Mike Orindgreff (F8) and Bob Holliday (3D) self launched. Dave
Pauly and John Wells inspected KJ, which Dave purchased!. Robert Estagin flew his Duster. Kirk
Bittner flew the WSA 1-26. Brian Bird and Steve Damon made a flight in the 2-33 and then Steve went solo.
Tony and TJ Rausch made a 1:40 flight in the 2-33. Brian Bird flew his Libelle. Kirk landed out on Red
Rock Road (NOT Recommended!). Steve Leonard and Michael Groszek observed.

September 16": Brian Bird towed. Jerry Martin ran line. Tony & Leah Condon flew a few flights in the 2-
33. Robert Estagin soared the Duster, Kirk Bittner flew the WSA 1-26. Tim Double took fiancé Britt up in
the 2-33. Tony flew the Cherokee to the Wichita Gliderport. Dave Wilkus flew SR. Good soaring to 6000 ft.

September 22": Michael Groszek towed. Brian Bird instructed Steve Damon and Colten Coughlin in
the 2-33. Steve went solo in the 1-26!

September 23": No flying activity. Tony, Steve, and Jerry returned gliders from the Vintage Rally. Kevin
Ganoung was scheduled line crew and mowed around the tower. Looks great! Thanks!

1

Rob Rippy’s solo (above) and
Steve Damon’s (right).
Congratulations guys!



Participating Gliders at the 2018 Great Plains Vintage Rally at the McMaster Gliderport in Wichita. Front to
Back, Left to Right: Tony Condon’s Cherokee Il, Steve Leonard’s Olympia, Chad Wille’s Sagitta, Neal
Pfeiffer's Ka-2b and Ka-6E, the WSA'’s Libelle, Dave Oschner’s Ka-6br, Neal's Ka-6br, and the Wichita 2-33.
Not pictured: Mike Logback’'s Phoebus.

Matt Gonitzke hosted a Thursday night dinner for early arrivals. Some flying was done Friday after-
noon. Saturday morning seminar featured Matt (SH-1 Trailer Construction), Harry Clayton (Aircraft Fabric Sys-
tems) and John Clark (Glider NTSB reports). Soaring on Saturday was 2500 AGL, blue, but consistent enough
that several multi-hour flights were made. Several KSA members, including Rob Rippy, Tim Double, Kirk
Bittner, and Robert Estagin made appearances.

Sunday featured a few sled rides and packing up to close out another enjoyable weekend.



AAIE Bulletin: 202013

G-G5GS EWrC2017/08/01

ACCIDENT

Aircraft Type and Registration:

Ho & Type of Engines:

Year of Manufacture:
Date & Time (UTC):

HPH Glasflugel 304 e5, G-G5G5

1 LZ Desgign D.0.0 FES-HPH-M100 brushless
electric motor

2016 (Seral no: 059-M3)
10 August 2017 at 1121 hrs

Location: Parham Airfield, West Sussex

Type of Flight: Private

Persons on Board: Craw - 1 Pazzengers - None
Injuries: Crew - Mone Paszengers - M/A

Fire damage to FES' batteries and FES battery
compartment

MNature of Damage:

Commander’s Licence: British Gliding As=zociation Gliding Certificate

Commander’s Age: 55 years

Commander’s Flying Experience: 314 hours (of which 25 were on type)

Lazt 90 days - 9 hours
Last 28 days - 7 hours

Information Source: AAIB Field Investigation

Synopsis

Dwring a normal touchdown following an uneventiul flight, the glider's forward FES lithium
polymer battery ignited due to an electrical arcing event. The pilot waz unaware that the
glider was on fire and the battery continued to burn, generating smokes and fumes which
entered the cockpit during the latter stages of the landing roll. The pilot was not injured
and the fire was extinguished using foam retardant, although the glider's fuselage battery
box and surrounding structure were extensively damaged by the fire.

A comprehenzive investigation of the failed battery did not identify the cause of the elecirical
arcing event. The AAIB publizhed a Special Bulletin, 532017, in September 2017 that
contained three Safety Recommendations relating to the provision of fire warning systems
in FES-equipped sailplanes.

As a result of thiz investigation the sailplane manufacturer and FES system manufacturer
hawe implemented a number of =afety actions including modifications intended to prevent
recurrence, or to mitigate the effects of a battery fire.

Footnaote
1 Front Eleciric Sustainer, a batiery-powered electneal propulsion system for powered sailplanes.

& Croes Sepyvight 30 18 Bl DR e LT



AAIE Bulletin: 802015 G-GSGS5 EWIC2017/08/01

History of the flight

The pilot had fully charged both Front Eleciric Sustainer (FES) batteries on £ August 2017,
after which they were disconnected from the chargers for storage. He installed them in the
glider on the morming of 10 August, with the intention of flying the glider that aftermoon. He
initiated the FES batiery self-checking procedure before conducting a daily inspection of the
glider, after which the =elf-checking procedure had completed with no faults indicated on
the FES Control Unit (FCU). He then fitted the FES battery compartment cover and applied
tape around the edges of the cover.

The pilot conducted a ground run of the FES propeller, which operated nomally. He then
switched the Power Switch oFF, and also tumed the FCU ofr, which was contrary to his
normal practice of leaving the FCU switched on

The pilct launched from Parham Airfield by aerofow at 1021 hre and flew in ridge lift for
a period of 38 minutes before encountening a rain shower. He decided to use the FES
propulzion system and tumed the Power Switch oy, He then noticed that the FCU was
switched oFF, 50 he switched the FCU ow without moving the Power Switch position®.

After waiting a few seconds for the FCU green LEDz to show that the FES propulsion
systermn was available, the pilot operated the FES motor which respondsd nomally and
operated for 4 minutes. The pilot did not recall cbeerving any fault messages on the FCU
during the motor operation.

After stopping the FES motor the pilot noticed that the propeller did not realign itzelf comectly
against the nose of the glider. The pilct had experienced this problem previously and did
not congider it to be a significant izsue, so he did not attempt to realign the propeller. He
switched the Power Switch oFF, leaving the FCU switched on and continued in soaring flight
for a further 1 hour 15 minutes before positioning the glider to land on grazs Runway 04
at Parham Airfield. The circuit was flown nomally to a smooth touchdown, however at the
moment of touchdown the pilot heard an unexpected noise.

As the glider slowed during the ground run, the pilot smelled buming and the cockpit filled
with smoke that was moving forward from behind his head. The pilot did not report observing
anmy warming messages or illuminated LED=s on the FCU, although his attention was drawn
outside the cockpit during landing. He vacated the cockpit normally, without injury, and
observed that the FES battery compariment cover was missing and that smoke, followed
shortly by flames, was coming from the battery compartment (Figure 1). The airfield fire
truck amived promptly and an initial attempt waz made to extinguish the fire using a CO,
gaseous extinguisher, but thizs proved unzuccessful. Agqueous film-forming foam (AFFF)
retardant was then sprayed into the FES battery compartment and the fire was extinguizhed.

Footnote

*  The FCU User Manual and HPH304 =5 Fight Manual both state that the FEU should be switched o at all
times that the sailplane is in fiight, with the Power Switch only switched ow when the pilot wishes to cperate
the FES propulsion system. The FES systern manufacturer stated that despite this departure from approved
procaedures, the sequence that the FCU and Power Switch were tumed ou i this event would not affect the
operation of the FES propulsion system.

& Camam copgiighl 26 18 Al v e LTS



AAIB Bulletin: 9/2018 G-G5GS EW/C2017/08/01

Figure 1
Fire in the FES battery compariment following the landing roll

The FES battery compartment cover was found close to the glider's touchdown point. The
cover's rear carbon fibre catch was fractured, consistent with an upward load acting on the
inside of the cover. The cover did not exhibit any overheating damage.

Aircraft information

The HPH Glasflugel 304 S is a single-seat flapped sailplane of 18 m wingspan, constructed
from composite materials with a retractable mainwheel. The 304 eS is a powered variant,
capable of self-sustaining flight using a FES propulsion system (Figure 2) consisting of the
following components:

One 23 kW brushless electric motor installed in the nose of the sailplane,
with a foldable two-bladed propelier

One motor controlier

Two ‘GEN2’ 58 V battery packs, connected in series, each with an internal
Battery Management System (BMS)

One FES control unit (FCU) instrument, mounted in the instrument panel,
displaying FES system monitoring information and a motor throttie knob

One LXUI box with a shunt, for current and voltage measurements

© Crown copyright 2048 20 A Dees wre UTG



AAIB Buletin: 2/2018 G-35G5 EWICZ0M7/08/01

# [One FES connecting circuit (FCC) box

« One Power Switch, to provide a 12 ¥V power supply to the battery contactor,
which connects the FES battery packs to the motor controller. It also
provides a 12 ' power supply o the motor controller

« One DC-DC converter to convert FES battery pack voltage to 12V, io power
the avionicz and components of the FES system requiring a 12 V' supply
(battery contactor, cooling fans, LXUI box and FCC box}

Figure 2

FES system instaltation in the HPH Glasflugel 304 e5 powersd sailplans
{courtesy HPH Spol. Sro.)

The HPH Glasflugel 304 e5 powered sailplane has an Eurcpean Aviation Safety Agency
{EASA) Restricted Type Ceriificate (RTC), number EASA A 030. The =ailplans does not
have an unrestricted Type Cerlificate as the FES engine and propeiler are not EASA Type
Certified in their own right, and are therefore considered part of the sailplane for cerification
purposes®. There are no operational restrictions related to the RTC.

The FES propulsicn system iz also installed in two other powered sailplanes that hold EASA
RTCs — the Schempp-Hirth Flugzeugbau Discus-2¢c FES (EASA A.050) and the Sporting
Aviacija LAK-17B FES (EASA A 083). In addition, there are a number of other powered
sailplanes equipped with the FES propulsion system currently operating on EASA Permits
to Fly, that are part-way through the EASA Type Certification process.

The FES propulzion system is alzo installed in two commercially-available Regulation {(EC)
Mo 216/2008 Annex || microlights — the Alieport Silent 2 Electro, and the Albastar AS13.5m
FES. Thesze aircraft are not subject to EASA airworthiness regulattions and may operate in
the UK under the Single Seat Dersgulation (SSDR) airworthiness exemption from the Air
Mavigation Order (AND).

Footnote
i BASA Part 21423 (c)2).

& Commy copy il 301 il Al liree e 1ITC



AAIB Bulletin: 252018 G-GEGE5 EWIC2017/08/01

The AAIB is also aware of a number of other FES-equipped Regulation (EC) Mo 21672008
Annex Il microlights, produced as modifications to existing zailplane designs that are
currently in operation. These include two Pipistrel Apis 15M M FES sailplanes operating in
the UK under SSDR regulations and one Diana 2 Versve FES szailplane operating in [taly
on an EMAC Permit to Fly. In addition, one FES-A5W-27 cperates in the USA under FAA

Experimental Category regulations.

Baftfery pack description

The '‘GENZ" FES battery packs are removable for charging remotely from the sailplans.
Each battery pack iz built up from 14 Kokam Superior Lithium Polymer Battery (SLPE)
cells, connected in series and contained within a carbon fibre battery box with a machined
aluminium alloy cover platedheatsink (Figure 3). The inside of the batiery box has layers
of glazs fibre fo prevent the battery cells from contacting the carbon fibre case, which iz
electrically conductive. The maximum total voltage for each battery pack iz 58.3 V| giving
a maximum voltage of 116.6 V' for the assembly of both battery packs connected in series.
An integral battery management system (BMS) controlz the charging and discharging of
the individual cellz fo balance the cell voltages and also provides over- and under-voltage
protection. The capacity of each SLPB cell iz 41 Ampere-hours (Ah), providing a fotal
capacity for each baftery pack of 2.1 kWh, or 4.2 kWh for both battery packs connected
together. Each battery pack has a mass of 15.7 kg.

The SLPB cells, part number SLPB100216216H, are lithium-ion polymer battery cells
with a carbon-coated copper sheet anode (negative electrode) and a lithium nickel
manganese cobalt oxide (MMC) coated aluminium sheet cathode (pozitive electrode).
The cells have a gel electrolyte consisting of a zolution of lithium hexafluorophosphate
in an organic solvent.

The cell contents are contained in a sealed pouch consisting of layers of polypropylens,
aluminiurn foil and nylon-PETY. The anodes and cathodes are terminated with two tab-style
connectors at the top of the battery cell. The cell tabs are connected together by pairs
of connector plates; the upper plate is manufactured from brags and the lower plate from
stainless steel, with the tab zandwiched between the plates. Each connector plate pair iz
assembled with four screws; the lower connector plate has threaded holes to accept the
SCTEWS.

The battery cells are retained within the battery case by a measured amount of clear silicone,
poursd into the case in liguid form during battery azsembly and subsequently cured to form
a semi-figid support to the cells.

The batiery packs are connected together with power cables. To prevent incomect
connection, the positive terminal has a 10.2 mm diameter connecting pin and the negative
terminal has an 8.0 mm diameter connecting pin.

Footnote
*  Mylon-PET is a mixture of mylon and polythene terephihalate (PET).
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Figure 3
FES battery assembly

FCU descripfion

The FCU iz an instrument installed in the instrument panef that informa the piot of the
status of the FES propulsion system via a display screen (Figure 4). A rotary throtite knob
iz provided at the bottom of the FCU that conirole the power delivered to the propeller
during powered flight. The rotary knob may also be pushed to confirm warning messages
dizplayed on the FCU screen.

Coloured LEDs on the FCU instrument are used to confirm the FES system status and alert
the pilot of zystem warning messages. Two levels of wamings are provided®

« YELLOW warning: This is first level of warning, which means that the pilot
needs to be aware of the parameter indicated in the warming message and
to manage the suggested soiution to sofve the problem. YELLOW wamingsz
indicate that there is no immediate danger. The top "ALARM LED appears
as a confinuous red light. The LED and waming message on SCreen are
confirmed by pressing the throttle knob.

« RED waming: Thiz iz the second level of alarm, which means that the pilot
has to manage the solution of the indicated problem immediately. The top
‘ALARM LED appears as a flashing red light. The waming message on the
screen is confirmed by pressing the throttie knob, but the flashing top LED
persistz whilst the fault condition is present. Red waming messages may
be recalled by pressing the throftie knob.

Footnote

%  Mote that following the G-GSGS accident, the FCU caution and waming system was re-designed as
described at the end of this report.
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Figure 4
FCU main screen (couriesy LZ design d.o.o.)

In a fault scenario where muttiple waming messages are generated, the pilot iz not aware of
how many messages are present unti all have been confirmed by pressing the throttle knob.
Waming meszages are dizplayed in the order they were generated and red messages,
including the change in the ALARM LED indication from a steady red to a flashing red
illumination, are not prioritised over yellow waming messages.

In this accident, the FCLU did not record any data or fault messages and therefore it is not
known which meszages were dizplayed to the pilot of G-GSGS during the batiery fire event.
The FES system designer confirmed however that for the configuration G-G3GS was in
when the event occurred (Power Switch ofF, propeller not rotating), the following warning
messages may have been generated, Table 1.

warnhng lmarl 101 sreecn warning messnpe Al ARM TFT Reaguelresd plind aitin
YELOW Aarllapydill, 253°C, Beduoe powezr |l Sleedy rec, o _ellalile Hecfuie puwer
Barlllary odill. #&°C. Zlop FES 1rolea Flas s res, parsi el Sl FES noslen
Aot Crttical 275% land immee arelyl Flashes roe persisoent | Soog FES moter oad lane A5aP
Table 1

Poasible FCU waming messages during the G-G5G5 FES battery fire event

The first two warnings are generated when the FCU zenses a temperature difference
between the two FES battery packs. The third warning cccurs when the temperature of
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either FES battery pack exceeds 75°C and each message is refiant on data sent from
a functioning BMS of a FES battery pack. Apart from alerting the pilot to a battery pack
temperature exceeding 75°C, the FCU does not provide any indication of a fire occurring in
the FES battery compartment. As the FES battery compartment is behind the pilot within
the fuselage, a pilot cannot see such a fire if it occurs. The waming messages may also
be confusing to the pilot as the required pilot action refers to reducing or stopping the FES
motor, when the motor is not in operation.

Aircraft examination

The origin of the fire was the forward FES battery; its battery box was ruptured along the
rear left corner and the battery assembly was heavily fire damaged (Figure 5). The rear
battery box suffered from external fire damage although the internal components were only
slightly damaged and the cells remained charged.

RN
| FLIGHT DIRECTION:

: -| 8.0 4 ".
B - L |
Y g o

Figure 5
Fire damage to the forward FES battery

i: -~ '.‘
._ <3 /r‘.""?ri{}

The FES battery compariment was heavily fire damaged with burning of the composite
material's resin on the internal faces of the battery compariment and around the external
cut-out in the upper fuselage skin. The top edge of the removable access panel that forms
the front panel of the battery compartment (Figure 6) was also burned on its forward face and
the FES electrical components in the equipment bay between the cockpit and the battery
compartment were covered in soot deposits, demonstrating that the battery compartment
had not contained all of the smoke and fumes released by the FES battery fire.
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Figure 6

Fire damage to the FES battery compartment front access panel
(left image, looking forwards),
and to the forward face of the front access panel
(right image, looking aft)

The electrical cable glands in the left side of the front bulkhead of the battery compartment
remained intact. The main 325 A power fuse was intact, as were fuses on the instrument
panel. The DC-DC converter, installed in the battery compartment forward of the FES
batteries, was externally fire damaged but when inspected it was apparent that the damage
had been caused by external heating of the DC-DC converter during the fire. No evidence
of overheating or fire damage intemally within the DC-DC converier case was observed.

Other information

The pilot reported that in January 2017 one of the FES battery packs from G-GSGS fell from
his car onto a paved surface through a vertical distance of around 0.2 m. There was no
sign of damage to the battery pack following this event. The pilot did not record the serial
number of this battery pack and therefore it is not possible to determine whether this pack
was the battery that caught fire during the landing at Parham Airfield.

Other FES battery fire events

The AAIB became aware of the occumrence of two other FES battery fire events; one
event occurred before the G-GSGS battery fire and the other afterwards. The first event
occurred at Benesov Airport in the Czech Republic on 27 May 2017. An HPH 304 eS
powered sailplane, registration OK-6634, was de-rigged for storage in its trailer with both
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FES battery packs installed and connected together in the sailplane. This was contrary
to an instruction in the zailplans’s Flight Manual, which required the connecting cable
between the FES battery packs to be removed after landing. The FES battery packs
remained charged to approximately 80% capacity after the flight that day. The FES Power
Switch was orFF, az were the avionicz master switch and FCU switch. The fire, which
ococurred approximately four hours after the sailplane had landed, started in the forward
FES battery pack, causing significant damage to the batiery compariment. The pilot
of this sailplans had reported running ower a “hard bump® during the latter stages of
the landing roll, but apart from this the flight was unremarkable and no signs of heat
emission were present when the =ailplane was de-rigged and placed in the trailer after
the flight. The serial number of the battery pack involved in the fire was 103-4A, produced
on 25 October 2016.

The third event occurred at the Chicago Glider Club Gliderport, Minocka, lllincis in the
United States on 2 December 20179, A Schempp-Hirth Discus Zc FES powered sailplane,
registration N9300E, was being prepared for itz =second flight following delivery from the
manufacturer, with the battery packs fully charged and the FCU switched on. As the
connecting cable was inserted to connect the two FES batieries together, white amoke
was 2een to emanate from the battery compartment. The connecting cable waz removed
but the smoke emiszion continued, becoming thicker and following a “bang” noise from
the battery comparment, black amoke and flames were obzerved coming from the
rear FES battery. Fire-fighting was attempted using powder fire extinguishers, which
were successful in supressing the flames and black smoke, although the white smoke
continued. The flames and black amoke recurred shortly thereafter in a cycle repeated
over approximately 20 minutes and the contents of eight powder fire extinguishers were
used in the fire-fighting effort. The batteries were later removed from the sailplane,
revealing that the epoxy material of the rear battery’s caze, and the batiery contents, had
been largely consumed in the fire. The =ailplane had been recently delivered to the owner
and the FES battery packs installed in the sailplane had only been uzed in flight once by
him. The owner stated that the battery packs had not been mishandled and had only
been subjected to two charging cycles whilst in his possession. The serial number of the
rear battery pack was 133-A, produced on 16 May 2017.

Az neither of the above battery fires occurred whilst the gliders involved were in operation,
neither event was subject to an ICAQ Annex 13 air safety investigation in the respective
State of occurrence. Despite this limitation, the AAIB has lisised clozely with both sailplane
manufacturers and the FES system manufacturer to gather information on both events, in
support of the G-GSGS investigation.

Footnote

%  This event cccwred afier EASA issued Emergency AD 2017-0167-E on 6 September 2017, requiring
modification of the FES batiery packs before further flight of the Discus 2c FES. The FAA however did mot
issue an AD mandating samilar safety action for US-registered areraft. FAA regulations only require ownes!
operators of US-registered airerafi to comply with the requirements of ADs issued by the FAA
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Tests and research
Investigation of the G-GSGS failed battery

The fire-damaged hattery from G-GSGS, serial number 080-A, was received in a dismantied
state following an initial examination by the battery manufacturer and the British Gliding
Association. The battery remains were subjected to detailed visual and microscopic
examination. The battery exhibited swelling of the individual cells and rupture of the outer
case along the rear left corner. The glass fibre isolation layer on the rear wall of the battery
case was found to be delaminated and detached from the case. The isolation layer on the
right side of the battery has also partially delaminated, with some glass fibre sheets adhered
to the battery top cover and some sheets still attached to the case wall. Visual examination
of the individual cells showed that the pouches of each cell were split along all edges.

A localised hot-spot was observed between celis 5 and 6 on the upper edge of the cells
in between the electrode tabs (Figures 7 and 8). The hot-spot was observed on the cell
pouches and a number of the intemal sheet electrodes were also exposed. The hot-spot
did not appear to penetrate the whole cell pack thickness.

oo sod hotioo

Figure 7

Localised hot-spot between celis 5 and 6 apparent during initial disassembly of the battery
(courtesy British Gliding Association)

1S poadi

[~ seming RS

Figure 8

Localised hot-spot between cells Sand 6
{courtesy QinetiQ)
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Examination of the hot-spot at cell 6 revealed localised melting of both the aluminium
cathode and copper anode electrode sheets (Figure 9) indicating that the temperature
at the hot-spot had exceeded 1,085°C, the melting point of copper. The presence of
solidified moiten copper was further confirmed by examination of the hot-spot location
using a scanning electron microscope, and energy dispersive X-ray analysis of the molten
copper deposits.

Figure 9

Localised hot-spot at cell 6, with solidified moiten copper present
(courtesy QinetiQ)

When cell 5 was disassembled, a radiating pattern of combustion-deposit ‘beachmarks’
was apparent, originating at the hot-spot (Figure 10). This indicated that ignition of the
ceil’s gel polymer electrolyte had begun at the hot-spot location before burning downwards
through the cell. Detailed examination of the hot-spot sites did not reveal the presence
of any foreign objects at these locations. There was no evidence of ‘welding’ of the
individual cell electrodes; the cell packs appeared to be fused together with combustion
products, most likely the gel electrolyte residues.

Examination of the lower stainless steel cell connector plates showed a burr presenton a
number of the drilled and threaded holes, on the lower surface of the plates (Figure 11).
The visual examination also showed the potential formation of swarf from these burrs.
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Figure 10
Combustion front ‘beachmarks’ evident on cell 5 elecirodes
{courtesy QinetiQ)

Figure 11

Thread-cutting swarf present on the lower surface of the connector bars
{courtesy QinetiQ)
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AAIB baltery cell abuse festing

In order to create an internal short circuit within a battery cell under controlied conditions,
the AAIB conducted a zeries of tests in which fully charged cells were penefrated with a
2.0 mrm diameter asteel nail. The nail, which was ground to a sharp point at both ends,
was posifioned between two cells and the cells were then moved together until the nail
penetrated the cells. The tesfing showed that the nail initially penetrated only one of
the cells and that shortly after cell penetration occurred, electrical arcing foock place with
ejection of sparks from the penetrated cell pouch due to the internal short circuit of that
cell's electrode (Figure 12).

The electrical arcing was immediately followed by rapid inflation of the cell pouch and
the ejection of light grey smoke, followed shortiy by flames. The fire continued for
approximately two minutes until the gel electrolyte polymer, which was the main fuel
source involved in the fire, was fully consumed.

Figure 12

Electrical arcing following cell penetration

Examination of the steel nail after the tests showed that it had melted in the initial elecirical
arcing event, indicating that the temperature generated during the arcing was in excess
of 1,400°C. The cell electrodes at the penetration site had a hole of larger size than the
nail diameter, the edges of which were formed from solidified molten electrode material,
consistent with the melting of the electrodes during the arcing event. The remaining copper
and aluminium electrodes were relatively intact, demonsftrating that the temperature
reached during the combustion of the cell's gel electrolyte was relatively cool compared
to the elecirical arcing temperature. A pattern of combustion ‘beachmarks’ originating at
the nail penetration site was observed (Figure 13) these were similar to those observed in
the fire-damaged battery from G-GSG5.
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Figure 13
Combustion beachmarks from AAIB cell penetration tests

CT scanning resuits from samples of the FES battery fleet

In view of the potential for release of metal debris into the battery packs from the connector
plates, the intemal condition of 11 FES battery packs were subjected to CT7 X-ray examination.
The selection of the batteries for examination was partly based on their manufacturing date,
to provide a representative sample across a range of battery production.

[Serial Ho.| Manufectured Findings

026 A ©3/08/2012  Emm low denshy oblect cetected

iR R Q3/N82012  Theee metal pontieh= detceied {ome dien, twn < nan)
Ui-A 29/U1/2011 sl ~1mm metal particles detected

034 B 29/0172014  Onec~Lrm metal particie ¢ ctected

159-8 13MN22015  No ddeliris el

nsn e 13/ 2015 Ne dehris neliss

Ub1-A Ch/ULI01S  Ore<lmm metal parice ¢etacted

064 B 06072015 Two metal partlcics detectod |one Zmm, onc <imm)
N&N-R 123206 Caserenumen] One Zrran mekal perticle detesied, belon silicors
e -0 SUSS2016 (o <1mm metal particles detected

Uz s 1//U5/2016  No debriz noted

Table 2
Findings from battery CT-scanning

Footnote

7 Computed Tomography is an X-ray scanning technique in which X-ray images are computer-processed to
produce individual ‘slice” images through an object.
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The CT =cans identified features consistent with metallic debris present in seven out of the
11 batteries examined. An esighth battery contained an B.0 mm non-metallic foreign ohject
within the battery assembly but on disassembly this was revealed fo be a plastic tool that
had been left in the battery following dizassembly of the battery pack by itz owner.

The CT =can of battery pack 080-B, the rear battery pack from G-G5GS5, contained one
metallic object lying between two cells at the top of the pack {(Figure 14). This cbject was
beneath the silicone layer indicating that the foreign object has been present when the
battery pack was assembled.

The battery pack was dizaszembled and the metallic object was recovered. The object was
a piece of metal swarf, 2 mm in length, with a distinctive curved shape consistent with the
swarf generated during the thread-cutting process of the connector plates.

Figure 14
Metallic swarf debriz within batiery pack 050-B {courtesy QinetiC)

Battery cell vibration testing

In order to determine whether the presence of metal swarf between the battery cells could
lead to penetration of the c=ll pouch material, the AAIB carried out vibration testing. An
assembly of two SLPB100216216H cells was held within a fixiure to simulate a portion of
an aszembled FES battery, with the cells bonded to the fixture uzing silicons sealant and
restrained across the cell faces, but otherwize free to move relative to one ancther. The
cell fixiure could be mounted in one of two positions, such that the axiz of applied vibration
of the cellz was either vertical to or lateral to the cells; this was to simulate veriical or lateral
cell vibrations of the battery as mounted in an aircraft.
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The cell fixture was mounted on a milling machine bed on a linear bearing allowing
digplacement along the machine bed axis only (Figure 15). The cell fixture was connected
via a pushrod to a crank pin mounted in a boring bar head in the milling machine spindle.
The eccentfricity of the driving crank pin was adjusted to achieve the desired peak-to-peak
amplitude displacement of the cell fixture of 2.5 mm for the frequency range 5 — 15 Hz,
and 1.0 mm for 15 — 40Hz®. Using the variable spindle speed on the milling machine, the
cell fixture could be vibrated across a frequency range of 1 — 40 Hz. Laser displacement
sensors were used to measure the relative displacements between the cells within the cell
fixture.

7

.:".tfll'

—

Laser displaczmzn:
5CN50Ms

NG
Figure 15
Cell vibration testing equipment

The first set of tests were conducted without any swarf present between the cells. The
frequency of the applied vibration was increased in 5 Hz steps between 5 Hz and 40 Hz,
and where resonances were noted, additional tests were performed at the resonant
frequencies. With the cells vibrated in the vertical axis, simulating the most likely oscillatory
loading axis in a glider during landing and takeoff ground rolls, resonant frequencies were
noted at 18.8 Hz and 22.8 Hz. No signs of fire, smoke or unusual odours were noted
during these tests. The cells were then vibrated in the horizontal axis for 30 minutes at

Footnote

*  This frequency-amplitude vibraticn schedule is defined in RTCA/DO-160G "Environmental Condifions and
Test Procedures for Airbome Equipment and is the vibration schedule specified in EUROCAE/DO-211
“Minimum Operational Performance Sfandards for Rechargeable Lithium Battery Systems'.
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a rezonant freguency of 20 Hz and again no abnomalities were noted with either cell
during the test. Once testing was compiete the cells were removed from the cell fixture
and subjected fo detailed visual examination, which confirmed that no external damage
was evident to the surface of either cell.

A zecond test was conducted with 3.0 mm lengths of steel swarf inserted between the cells
{Figure 16). The cells were vibrated in the horizontal axis for 30 minutes at a resonant
frequency of 20 Hz, during which there were no signs of fire, smoke or unusual odours.
Following this test, the cell fixiure was disassembled and it was noted that there had been
migration of the awarf within the cell fixture and some fretting of the cell pouch material due
to contact with the swarf, but the freting depth had not exceeded the pouch thickness and
no electrolyte had been released.

Swarf position at
start of test

Fretting debris

Figure 16
Cell pouch fretfing during vibration testing with metal swarf present

A third vibration test with metal swarf present between the cells was carried out for
30 minutes at a rezonant frequency of 28 Hz, with vibration in the horizontal axis. This
test resulted in similar c2ll pouch fretting as observed in the second test, with no fire,
smoke or unusual odours detected.

Certification requirements

Aircrafidevel requirements

The HPH Glasflugel 304 eSS was cerdified by EASA in Movember 2016 to EASA Certification
Specifications for Saidplanes and Powered Sailplanes (CS-22 (Amendment 2)). The
sailplane's Type Cerificate alzo included compliance with Special Condition SC-22 2014-01
‘Installation of eleciric propulsion units in powered sailplanes’ which contained additional
ainworthiness requirements for all components of the electric propulsion system, including
the batteries and their installation in the sailplans.

& Gomwn coppiigsl 2016 35 Al ke wa TG



AAIB Bulletin: 252018 G-GEGE5 EWIC2017/08/01

The Special Condition contained the following requirements for the batteries:

‘CS 22 963 Bafteries or other energy storage devices

{a) The suitability and reliabilify of baiteries or other energy storage devices
shall be proved due fo experience or fesfs.

(b}  Characteristics of the energy storage devices, induding failure modes
{e.g. thermal runaway, expansion, explosion, foxic emission) should be
identified. Baffery cells and other subcomponents of the system shouwld
be assembied and insfalled minimizing the effects of failures.’

The Special Condiion also included Guidance Material for CS 22 963(a):

‘GM CS 22.963(a); Baltery cells should be qualified according fo accepied
standards (e.g EUROCAEDO311, UN T 38.3%.°

The installation of the batteries in the sailplane was also covered by this Special Condition
in C5 22 967, including the following:

‘CS 22 967 Installation of energy sforage devices

{dl Each energy sforage device shall be installed to minimize the effects of
the failure mode identified under C5 22 .963. Design precaufions might
include:

- Providing the crew with the refevant information allowing to fake proper
actions (e.g. femperature or pressure momiforing),

- Mitigafing the effect of thermal runaway or fire, and ensuring the
surrounding structurs might be able fo withstand the thermal loads,

- Designing the compartment for the battery in order fo cope with
OVEIPressure or expansion.’

Baflfery reguirements

The battery cells were qualified to UN T 383 by the cell manufacturer. In order to achieve
UM T 38.3 cedification, 80 individual cells were subjected fo testzs including altifude
simulation, thermal testing, vibration, ghock, external short circuit, impact and forced
dizcharge. UN T 38.3 test requirements may be applied to individual cells, or to assembled
batteries. It iz typically uzed to qualify battery cells for shipment under Dangerous Goods
transport requirements.

The alernative battery gqualification standard included in the C5 22.963(a) Guidance
Material iz EUROCAEMDOIN ‘Minimum Operafional Performance Standards for

Footnote

¥ United Mations Recommendations on the Transport of Dangercws Goods, Manual of Tests and Criteria,
Sechbon 38.3, Amendment 2, 2001.
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Rechargeable Lithium Battery Sysfems’. This qualification standard iz applicable to
assembled batteries and contains additional test requirementz compared to UN T 38.3.
DO311 is a common qualification requirement for large lithium batteries forming part of
the electrical systems in EASA C5- 23 normal, ufility, asrobatic, and commuter category
aircraft and EASA C5-25 Transport Category aircrafi

The UM T 38.3 qualification at the individual cell level was accepted by EASA as proof of
compliance against CS 22 963(a) for the azsembled FES battery system in the HPH 30425
sailplane.

Analysis
Cause of the baftery fire event

The G-GSGS battery fire started in the forward FES batiery due to an electrical arcing
event that occurred at the top of cells S and 6, as evidenced by melied copper and
aluminium cell electrodes. The available evidence suggests that the electrical arcing
began when the glider touched down during a normal landing. The temperature reached
in the electrical arcing event exceeded 1,085°C and probably exceeded 1,400°C, bazed
on the rezults of AAIB tests. The release of pressurized combustible gas from the forward
battery caused over-pressurization of the glider's battery compariment, leading to the
detachment of the battery compartment cover. Once the battery's gel elecirolyte had
ignited, the fire continuad to bum and consumed all of the electrolyte and also ignited
the glider's composite sfructure, until the fire was extinguished by the application of
AFFF foam retardant.

There was no remaining evidence of what had caused the battery fire to start. Mo metallic
foreign objects were observed at the elecirical arcing site, however the high temperatures
generated during the arcing svent would have probably melted a metallic foreign object if
one had been present.

Investigation of intact FES batteries revealed the presence of metallic foreign objects
within the battery assembliez on 7 of the 11 battery packs investigated. Most of theze
metallic objectz were less than 1.0 mm in length, although metallic objects up to 4.0 mm
in length were detected. One battery pack was dizassembled az part of the investigation
which revealed that a 2.0 mm long metallic object was a piece of metal swarf, probably
produced as part of the thread-forming operation on one of the battery's stainless steel
lower connector plates. The location of this metal swarf, which was bensath a silicone
layer, showed that it was present during the battery manufacturing process.

The vibration testing conducted by the AAIB showed that whilst cell pouch fretting did
occur due to the presence of swarf within a battery assembly, the fretting was not zsevere
enough to cause the swarf to penetrate the cell pouch and cause an intermal short circuit
within a cell.
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Fire confainment

In the accident to G-G5GS5, the smoke and fumes generated by the battery fire were not
contained within the battery compartment, and entered the cockpit due to fire damage of
the forward battery compartment bulkhead. Thiz bulkhead was constructed of composite
materialz which ignited once the battery had begun to burn. Apart from this failure, the
remainder of the battery compartment structure remained intact and prevented the fire
from spreading further within the fuselage.

Cockpit warning sysfems

The pilot reported that he did not recall observing any waming messages on the FCU
dizplay. As the FCU did not record which messages were displayed during the battery fire
event, it was not possible fo confirm whether any messages were displayed. Based on
the FCU system logic, it is likely that battery temperature and voltage waring messages
were generated, but by this time the glider had landed and the pilot's attention was drawn
to controlling the glider during the landing roll.

The design of the FCU caution and waming system was such that had a battery fire
occurred during flight, the sequence of messages would not have aleried the pilot to the
presence of a battery fire and some of the warning messages may have been confusing. it
would alzo have been neceszary to manually scroll through the list of warning messages,
without the ability to recall warnings which had been viewed.

The other FES baffery fires

The other two FES battery fireg that have occurred to date are different to the G-GSGS
event. Both fires occurred whilzt the sailplanes were stafionary, and therefore vibration
of the FES battery involved in each fire does not appear to be the initiating event for the
battery fire, unlike the G-GSGS event.

The N930DE batiery fire (in the USA) occurred when the baftery link cable was inserfed,
electrically connecting the two FES batferies together in series and allowing a small
current to flow between the batieries due to the current draw of the DC-DC converter.

The OK-6634 battery fire (in the Czech Republic) cccurred more than four hours after the
glider had landed, when the glider was stationary and de-rigged in it frailer. The batiery
link cable remained installed, contrary to the flight manual instructions, again allowing
a small current to flow from the FES batteries due fo the current draw of the DC-DC
converier.

The causes of both fires have not been determined, although the effects of the fires were
similar to the G-GSGS event in that the fire conzumed the affected FES battery and did
not spread to the second FES battery. In each case the thermal effects of the fire were
largely contained within the battery comparmeni.
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Baffery cerfification procedures

The battery certification procedures used to qualify the FES battery system relied on the
demonstration of compliance against the requirements of UN T 38.3 at the individual cell
lewel, rather than at the assembled battery level. This cerification approach iz confrary
to that applied by EASA and the FAA for larger (Part 23 and Part 25) aircraft, where the
assembled battery as a system iz subjected to the more stringent cerification reguirements
contained within EUROCAEDO311.

The reliance on UN T 38.3 at the cell-level only was accepted by EASA following comments
received during the Motice of Proposed Rulemaking process that resulied in the issue
of Special Condition SC-22.2014-01 “Installation of electric propulsion units in powered
sailplanes’, published in 2014. In parficular, the EASA position articulated in SC-22_2014.01
recognised that whilst:

‘Lithivm Polymer batteries have specific failure and operafional charactenztics
that cowld affect the safefy of those baftery installafions and cause hazards fo
safefy, on the other hand it is undersfood that the characterisfics of existing
[two-stroke piston engine] propulsion systems have confributed fo quite a
number of accidents and electric propulsion systems with a simple and reliable
start procedure can improve safefy significanfly™ '

Az it has not been possible to identify whether the G-GSGS battery fire event originated
within a particular battery cell, or occurred dus to a physical or electrical anomaly
between two cells forming part of the battery assembly, it is unclear in this case whether
certification of the battery azsembly to a more stringent 2et of regulations by EASA would
hawve prevented the battery fire.

Conclusion

During a normal touchdown following an uneventful flight, the glider's forward FES lithium
polymer battery ignifed due to an electrical arcing event. The pilot was unaware that the
glider was on fire and the battery continued fo bum, generating =moke and fumes which
enterad the cockpit during the latter stages of the landing roll. The pilot was not injured and
the fire was extinguished using foam retardant, although the glider's fuselage battery box
and surrounding structure was extensively fire-damaged.

A detailed examination of the forward FES battery did not determine the cause of the
battery fire. The G-GSGS battery fire was the second of three such FES battery fires that
hawve occurred to date.

A survey of other FES batteries from the in-service fleet revealed the presence of metallic
debris in a significant proportion of those batteries examined. Vibration testing conducted by
the AAIB showed that the presence of metallic debriz can cauze battery cell pouch fretting
although this was not sufficiently severe to cause an internal short circuit and electrical arcing.

Footnote
0 Special Condition S5C-22 2014-01 “lnstalabon of electnc propuwlsion units in powered sailpianes’.
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As a result of this investigation the sailplane manufacturer and FES system manufacturer
have implemented a number of safety actions intendad to prevent recurrence, or to mitigate
the effects of a battery fire should such a fire occur.

Safety actions
Fire detection systems

At an esarly stage in the investigation, the AAIE made the following three
Safety Recommendations relating to fire detecfion systems in Special Bulletin
332017, published in September 2017

Safety Recommendation 2017-018

It iz recommended that the European Aviation Safety Agency (EASA)
requires that all powered sailplanes, operating under either an EASA
Restricted Type Ceriificate, or an EASA Permit to Fly, and fitied with
a Front Electric Sustainer (FES) system, are equipped with a waming
system fo alert the pilot to the presence of a fire or other hazardous
condition in the FES battery compartment.

Safety Recommendation 2017019

Itiz recommended that Alizport Srl modifies the Silent 2 Electro microlight
fo incorporate a waming system fo alert the pilot to the presence of a
fire or other hazardous condifion in the Front Eleciric Sustainer (FES)
battery compartment.

Safety Recommendation 2017-020

It i= recommended that Albastar d.o.o. modifies the AS13.5m Front
Electric Sustainer (FES) microlight fo incorporate a warning system to
alert the pilot to the presence of a fire or other hazardous condition in the
FES battery compartment.

In response fo these Safety Recommendations, the affected FES-equipped
sailplanes have been modified with an independent warning system fo alert
the pilot to the presence of a fire in the FES battery compartment.

Battery and sailplane improvements

The HPH 304 &5 =ailplane manufacturer has replaced the composite battery
compartment forward bulkhead with a stainless steel bulkhead to improve the
fire-resistance of the bulkhead in the event of a battery compartment fire. The
intemal surfaces of the battery compariment are now painted in an intumescent
fireproof paint finizh.

The existing fieet of FES batteries was withdrawn from use and iz currenthy
being refurbizhed to a new design standard, to which new production batteries
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are also being produced. The new design standard includes replacement
of the battery caze with a stronger glass fibre case, constructed using high-
temperature resin, that haz been demonstrated in testing to remain structurally
intact during a battery fire. The new battery case also features an impact label
that permanently records if the battery has been subjected to a shock loading
of S0g or more, to allow the battery to be withdrawn from uss for inspection if
subjected to abuse.

The new FES battery features additional nomex-mylar insulation between the
cells and an increased quantity of gilicone encapsulation of the battery cells to
prevent foreign objects from falling between the cells. The edges of the battery
cells pouches are covered in an elecirically-insulating tape fo prevent electrical
discharge of the cell should the cell pouch zeal fail. The stainless steel battery
cell connector plates have been replaced with ancdized aluminium plates which
have been demonstrated not to eject machining swarf from screw threads when
the connector screws are inserted during assembly.

Sailplanes equipped with the FES system also now feature a pressure-relief
valve in the battery compartment cover, designed to allow the cover to remain
attached to the =ailplane in the event of over-pressurisation of the battery
compartment should a battery fire occur.

FCU caution and warning system changes

The FCU caufion and warning system has been redesigned zuch that red
wamings are priontized over lower-level yellow warning messages. Different
audio warning tonesz now accompany red and yellow warning messages. All
warning messages are recorded in the FCU's non-volatile memory for recall
during operation and certain warning messages are recorded for subsequent
fault investigation.

Baftery cerification requirements

An Electric Propulsion Working Group has been established including experiz
from the OSTI' Sailplane Development Panel, EASA, certain sailplane
manufacturers and the manufacturer of the FES system. This group will review
the exigting EASA battery cerification requirements and to coordinate research
activities in eleciric propulzsion integration in powered sailplanes, including
battery fire detection and containment.

Footnote

" Organisation Scientifigue et Technique International du Vol 3 Voile / Intemational Scientific and
Technical Soaring Organisation.
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KSA Duty Schedule 2018

Saturday, October 6

Bob Holliday

316-685-4545

David Wilkus

316-706-9261

Derald Wright

316-706-8379

Sunday, October 7

Mike Logback

620-755-1786

Sue Erlenwein

316-644-4586

Harry Clayton

316-644-9117

Saturday, October 13

Bob Holliday

316-685-4545

John Peters

620-755-3161

Sunday, October 14

Bob Blanton

316-841-2921

Jerry Martin

620-960-5418

Saturday, October 20

Tony Condon

515-291-0089

Leah Condon

316-249-3535

Sunday, October 21

Bob Blanton

316-841-2921

Keith Smith

785-643-6817

Jerry Martin

620-960-5418

Saturday, October 27

Mike Logback

620-755-1786

Matt Gonitzke

815-980-6944

Sunday, October 28

Tony Condon

515-291-0089

Steve Leonard

316-249-7248

Jerry Martin

620-960-5418

Online Calendar

https://www.brownbearsw.com/cal/ksa




KSA VARIOMETER
911 N Gilman
Wichita, KS 67203

abcondon@gmail.com

KSA Meeting
October 13™
KSA ELECTIONS
KSA Grob
Tony’s House - 911 N Gilman Wichita KS



