
June 30, 2017

Chairman of the National Transportation Safety Board

NTSB Headquarters

490 L'Enfant Plaza

Washington D.C. 20594

Cc: Federal Aviation Administration. Crane Aerospace, Hartzell Propeller Inc.

Re: Crash of Pilatus PC-12/45 Nl28CM Report No. NTSB/AAR-1 J/05 PB201 l-910405

Enclosed with this letter is a Petition for Reconsideration and Modification of the National

Transportation Safety Board's Findings and Determination of the Probable Cause for the Crash of

Pilatus PC-12/45 NI 28CM.

We look forward to your consideration of its contents and to your response. If you have any

questions, please do not hesitate to contact Anthony Tarricone at                  or Stuart Fraenkel

and Nicole Andersen at               .

   

            

Irving Feldkamp III

Pamela Feldkamp

on behalf of the Feldkamp Family

John Jacobson

Judy Jacobson

on behalf of the Jacobson Family

Sincerely.

Robert Ching 0

Phyllis Ching

on behalf of the Ching Family

Louis Pullen

Noellene Pullen

on behaff of the Pullen Family
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I. 

INTRO

DUCTI

ON

A.

Overvi

ew

A Pilatus PC-1

2/45 aircra

ft, 

register

ed as

 N128CM

 

("the Air

craft") 

crashed 

near 

Butte, 

MTon

March 22,

 

2009, killing

 

all thirte

en passeng

ers and

 the pilot

. The

 

National

 

Transpor

tation

 

Safety

B

oard

 

("NTSB

") inves

tigated

 the accident

 

with the

 assista

nce of

 

the aircr

aft manufac

turer, Pilatus

A

ircraft 

Ltd, inte

r alia.

On July 12, 2

011, the 

NTSB 

adopte

d 

a Repor

t 

of

 

Finding

s and 

Determi

nation of 

the 

Probabl

e

Cause

 for the 

Crash of Pilat

us PC-1

2/45 

N128C

M 

Report

 No. NTSB

/AAR-1

1/OS 

PB2011

-91040

5

("the Report"

).

Petition

ers Dr.

 Irving and Pamela 

Feldkam

p III are the parents

 of two

 of the cr

ash vict

ims,

 and

the 

grandpar

ents of 

five 

of the crash 

victims. 

Dr.

 Feldka

mp was also the Presi

dent of 

Eagle

 Cap

Leasing

 Inc., the o

perator

 of the subj

ect 

aircraft.

 Petition

ers Ro

bert and Phylli

s Chin

g are t

he

parents 

of one of 

the 

crash victi

ms and the 

grandpar

ents of

 

two of the crash v

ictims. Pe

titioner

s

J

ohn and Judy Jaco

bson are the paren

ts 

of one 

of 

the crash vict

ims and

 the grandpa

rents of

 

three

of the cra

sh victi

ms. 

Petition

ers Rich

ard and 

Cheryl

 MAutz 

arc the pare

nts 

of 

one 

of 

the 

crash

victims a

nd 

the gran

dparent

s 

of

 

two of the 

crash 

victims.

 Petition

ers Louis

 and Noellen

e Pullen

are 

the 

parents of one

 of the 

crash 

victims 

and the grandpa

rents 

of

 

two of

 

the cra

sh vic

tims.

T

he 

petition

 is also

 support

ed by 

docume

nts, depo

sition t

estimony

 and an

 affidav

it 

from

 

a

concern

ed 

engineer

, 

Richar

d 

McSwai

n,

 

Ph.D.

 

The support

ing 

docume

nts are listed and

 

contained

i

n Append

ix A. Many of the

 docume

nts are 

claimed

 "confi

dential"

 by Pilatus

 Aircraft a

nd subject

to a 

confiden

tiality agreem

ent 

between

 Pilatus and 

Petition

er Dr.

 

Irving 

Feldka

mp 

III.

Petition

ers her

eby 

request 

reconsi

deration 

an

d modi

fication 

of the 

Report'

. 

This peti

tion is

based 

upon both 1) new 

material

 

evidence

, and

 

2)

 

identif

ication of erroneou

s fin

dings that

 do not

support

 the 

Report'

s conclu

sions a

nd 

determ

ination 

of proba

ble cau

se. It is 

submitt

ed in

accordan

ce 

with 49 C.F.R

. §845.

32 et se

q.

49

C.F.R. §845.32

(a)(3)

 

provides

:

Petitions 

must be 

based

 on 

the 

discover

y of new 

eviden

ce o~° o

n a showin

g the Bo

ard's

finding

s are 

erroneou

s.

 

(i) Petit

ions based

 

on 

the 

discover

y of new evi

dence

 

shall: 

Identif

y

the 

new matter; conta

in affid

avits of 

prospect

ive wit

nesses, authe

nticate

d d

ocument

s, or

both, 

or 

an 

explanat

ion of

 

why such substant

iation 

is unav

ailable; 

and state

 why th

e ne

w

1 

Counsel

 for the Petitione

rs, Stuart 

Fraenkel 

and 

Nicole

 Anderse

n at

 Nelson

 &Fraenkel LLP

 and

Anthony

 Tariccon

e at 

Kreindler 

&

Kreindler

, LL

P prepa

red this

 

petition 

for and

 at the direct

ion of

 

the

Petitione

rs because

 

of their familia

rity with the 

evidence

 

and involvem

ent 

in 

the lawsuit 

concerni

ng the

subject accident.

 The private 

litigation

 related to this 

is over; 

there is 

no pending 

lawsuit

 

or even 

the

possibil

ity 

of 

future legal procee

dings. T

his 

appeal

 is entirely

 unrelated to

 private liti

gation 

and inten

ded

only 

to 

prevent another

 tragedy

 

from occurrin

g.
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matte

r 

was 

not availa

ble prio

r to 

Board

's

 

adopti

on of it

s findi

ngs. 

(ii) Petiti

ons b

ased 

on

a clai

m of er

roneo

us 

findin

gs shal

l s

et forth

 in det

ail the groun

ds relied

 upon.

N

TSB 

invest

igatio

ns are 

meant to 

"ascer

tain 

measur

es tha

t wou

ld b

est tend

 to 

preven

t

s

imilar 

accide

nts 

or inci

dents

 in the

 future

." (49

 

CFR 831.

4) 

The rec

onside

ration 

proced

ure 

allows

the 

NTSB

 to review

 new evid

ence and 

enable

s the

 devel

opmen

t

 of sa

fety 

reco

mmenda

tions 

based

on the m

ost compl

ete record

 

possib

le. The

 new a

nd 

previo

usly 

unana

lyzed

 eviden

ce co

ntaine

d

h

erein 

is pre

sented

 

with t

hese g

oals i

n mind.

 Petiti

oners

 belie

ve tha

t 

the 

new ev

idence 

relates

direct

ly to the safety

 

of

 

fl

ight 

of

 the PC-1

2/45 aircraf

t sti

ll 

in 

operat

ion.

 The lives of

 PC-12

 pilots

and occu

pants,

 and those

 

indivi

duals

 on the g

round

 in the zon

e of

 

dange

r, 

are at 

risk 

of

 s

erious

i

njury and 

death if certai

n des

ign flaw

s and 

other

 

issues 

with

 

the

 PC

-12

 

are not

 rectifi

ed by 

the

FAA

and Pilat

us.

Subse

quent

 to the

 NTS

B 

Invest

igatio

n, Pet

itione

rs and

 thei

r repr

esenta

tives 

condu

cted

extens

ive inspe

ctions

 and analys

es 

of t

he aircr

aft wr

eckag

e and 

docu

mentar

y 

evide

nce prod

uced

by 

Pilatu

s Aircr

aft Ltd

. This

 

invest

igatio

n bore

 new e

vidence

 and i

nsight 

that 

contrad

icts an

d

challe

nges the accur

acy 

of prem

ises

 upon whic

h the Report

's find

ings

 and conclu

sions

 are

 based.

T

he 

new e

videnc

e nec

essita

tes 

that 

the 

Report

's fin

dings

 and 

conclu

sions 

be re

evalu

ated,

recons

idered

 

and 

modifi

ed 

accord

ingly.

B.New Evide

nce

The m

ost signif

icant

 new 

discov

ery con

sists 

of 

materia

l 

compo

nents

 of the airc

raft's

 left

Fuel B

oost Pump

 ("FB

P") not reco

vered

 

or ana

lyzed 

durin

g the N

TSB

 

wreck

age 

invest

igatio

n.

Petiti

oners' repres

entati

ves test

ed 

and a

nalyze

d thes

e compo

nents

, which con

firmed

 that the

 left

F

BP had failed 

comple

tely and

 reveal

ed 

mech

anica

l defects

 that

 

led to its

 failure

.

O

ther ne

w key

 eviden

ce co

mes 

from 

docum

ents 

and t

estimo

ny unc

overe

d durin

g the

discov

ery phas

e of

 litigat

ion in the Los

 Ange

les 

Superi

or 

Court cases

 consol

idate

d as Jac

obson v.

Pilatus

 Aircr

aft Ltd. et al, ca

se no.

 

 

       . Thi

s evid

ence revea

ls new 

infor

mation 

related

 to

the devel

opmen

t, 

history

 and oper

ation of

 

the 

PC-1

2 airc

raft an

d its 

system

s.

Below

, Petit

ioners

 outli

ne the

 

new e

vidence

 he p

resent

s and 

its rel

evanc

e to t

he

recons

iderat

ion or 

modif

icatio

n of

 

findin

gs and conc

lusion

s 

in 

the Rep

ort.

NEW

EVID

ENCE

 THIS

 

EVDI

ENCE

 PROV

ESOR

EXPLA

INS

 THAT

: 

Sec

 X

1. Do

cumen

ts 

·

Pilatu

s knew

, 

prior

 to 

certifi

cation 

of

 the P

C-12 a

ircraft

, 

A

conce

rning the 

that th

e 

fuel

 syste

m was 

prone

 to ici

ng, a

nd that 

human

histor

y of

 

the 

error 

in ensur

ing the Prist

 requir

ement could

 lead to

 deadl

y

PC

-12 fuel 

conseq

uences

.

s

ystem

 from 

.

Pilatu

s 

knew, for

 

over 

a dec

ade before

 the fatal ac

cident

,

b

efore 

that the P

C

-12 fuel syste

m was

 prone to icing.

certif

ication

throug

h the

resent

.

2. Te

sting

 

and 

·

The left 

FBP was mec

hanica

lly 

defec

tive 

which

 

led to 

its 

B

analys

is 

of

 the 

failur

e on the flight, 

contri

buting

 

to the c

ause 

of

 

the

 crash.
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NEW

EVID

ENCE

 THIS

 EVDI

ENCE PR

OVES

 ORE

XPLA

INS THA

T: 

Sec X

left Fuel

 Boost

 

·

The 

PC-1

2 FBPs

 wer

e not 

incorp

orated

 

into th

e orig

inal

Pump

 ("FB

P") 

PC-12

 desi

gn and were 

never pr

operl

y 

certifi

ed/tes

ted by or

o

n beha

lf

 of

 

the FAA

 

or 

any 

other

 

author

ity for use on

 the

PC-12

.

3. Do

cumen

ts and ·

The 

PC-1

2 FBPs

 were 

desig

ned a

nd inten

ded t

o pro

vide 

B,

 

C

t

estim

ony 

backu

p 

fuel pre

ssure 

in 

the e

vent 

of 

a block

ed 

fuel fil

ter

c

oncern

ing the 

caused

 by icing.

PC

-12 Fuel

 

.

The PC-12

 FBPs 

were 

not 

origin

al des

ign 

FBPs

 and 

were

S

ystem

 

never

 proper

ly 

certifi

ed/test

ed 

by or on

 behalf

 of 

the 

FAA

o

r any other autho

rity f

or use on the

 PC

-12.

·There

 is no redun

dancy

 

in 

the ev

ent 

of

 

a

 PC

-12 FBP

 

failure

.

If an 

FBP

 fails 

when 

its fu

nction 

is 

requir

ed 

(i.e. a

fores

eeable 

fuel icin

g 

event)

, the

 

system des

ign wi

ll 

cause

an increa

sing

 

fuel 

imbal

ance

 

in 

the

 opposi

te 

wing 

which

 is

uncor

rectab

le, 

result

ing in a dang

erous

 asym

metric

 

fuel

imbala

nce that

 is be

yond

 the

 

desig

n 

charac

terist

ics of

 the

airp

lane.

4. 

Docum

ents and ·

The 

CAW

S 

syste

m 

was 

defec

tively desig

ned and 

C

t

estim

ony 

progr

ammed

 

so that

 it supp

resses

 

the 

Low

 Fuel P

ressur

e

c

oncern

ing 

the 

("LFP

") cautio

n/warn

ing 

that 

the s

ystem 

is 

requir

ed to

P

C

-12 Centr

al 

provid

e.

A

dvisor

y 

and 

.

Due to the log

ic prog

ramme

d into

 the CAWS

,

 

a pilot

 

will

Warning Syst

em 

never 

recei

ve a 

LFP warn

ing durin

g a 

fuel icing 

event.

("CA

WS")

 

.

 

The

 

desig

n of

 

the 

aircraf

t and its CAW

S

are

 

in vio

lation 

of

the

 Federa

l 

Aviati

on 

Regu

lation

s

 

("FA

Rs").

·

The 

FUEL

 PRES

S cau

tion l

ight was

 never d

isplay

ed dur

ing

the hundr

eds

 

of

 

low pressu

re ev

ents on the

 fatal

 fl

ight, 

nor

o

n any of 

the 

previo

us fli

ghts

 when 

the 

aircraf

t 

experi

enced

low 

fuel pr

essure

 events

, be

cause 

of the

 fault

y CAW

S

progra

mming.

·Asingle 

LFP warn

ing

 to 

the pilot

, 

which

 

shoul

d consis

t 

of

a 

LFP 

light, 

an a

ural w

arnin

g and

 

a 

Mast

er Cauti

on

warnin

g, would have

 

given

 

the pilot

 of

 

the acci

dent PC-12

valuab

le 

infor

mation 

which 

would

 have sa

ved

 the lives

 of

the pilot and

 those onbo

ard.

·If the 

CAW

S

syste

m 

had op

erated

 as req

uired,

 the

 pilot

woul

d hav

e rece

ived 

LFP 

warnin

gs\

 well be

fore 

a fuel

imbala

nce occurr

ed, 

increa

sing 

the likeli

hood of

 a

s

uccess

ful

 landin

g.

5. Do

cumen

ts and 

·

The subje

ct 

aircraf

t's A

FMand QRH

contai

ned inac

curate

 

C

t

estim

ony 

descrip

tions

 

of

 

the fu

el syste

m 

and 

warnin

gs.

c

oncern

ing the

P

etition

 

for Recon
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NEWE

VIDEN

CE 

THIS 

EVDIE

NCE PROVE

S OR

EXPLA

INS 

THAT:

 

Sec 

X

PC-12 Aircraft

 

·

The AFMand

 

QRHcontain 

defect

ive langua

ge 

concerni

ng:

F

light 

Manual

 

o The

 

indicati

on for opera

tion of the FB

Ps;

("AFM

") and 

o The

 

indicati

on of an 

FBP failure;

Q

uick 

Referen

ce 

o The

 

indicati

on for 

a 

LFP conditi

on;

H

andboo

k 

o Emer

gency

 Procedu

res 

for an 

Auto 

Fuel Bal

ance

("QRH

") 

("AFB"

) 

system 

failure;

o 

Emerge

ncy

 Procedu

res 

for 

a 

LFP 

conditio

n.

·Pilatus was awa

re 

of

 

the inac

curacies 

in 

the AFM

and 

QRH

for 

years before 

the acciden

t fli

ght.

·Pilatus co

rrecte

d inaccura

te 

languag

e in 

the 

AFM

before

t

he fatal flig

ht 

for other

 

PC

-12 

aircraft 

iteratio

ns (i.e.

 the

N

G

iteration

s, 

starting

 

with seria

l no.

 1001),

 but not 

for

 

the

acciden

t aircraft

 

(i.e. 

"Legacy

" iterati

ons endin

g 

in seria

l

n

o. 

888).

·The desi

gn of the 

aircraft

 

and its C

AWSare in 

violation 

of

the FARs.

·There 

were 

no applicab

le eme

rgency

 proced

ures 

or

instruct

ions for the 

situatio

n 

that

 occurre

d on the acc

ident

flight.

6. Cor

respond

ence 

·

Six 

years 

before t

he crash

, the

 FAA ex

presse

d specif

ic 

A

b

etween

 

Pilatus 

concern

s 

with ici

ng issu

es in th

e PC-12

 fuel sys

tem and

a

nd the Federal

 

forewar

ned 

of the failure

 scenario that

 occurre

d during

 the

Aviation 

flight.

Administ

ration 

.

 

If t

he 

PC

-12 oper

ates as

 design

ed and intended

, th

e FBPs

("FAA"

) 

should

 provide 

equal fuel

 delivery

 

to the engin

e 

in 

the event

o

f

 

a 

LFP situatio

n cause

d by

 fuel system

 icing.

·Pilatus g

ave 

false r

epresent

ations to 

the 

FAA 

that the

f

ailure 

scenario that occ

urred

 on the accident fl

ight was not

a safety

 

concern

.

·Pilatus w

as awar

e 

of the 

PC-12

's prope

nsity 

for fuel icing

since 

prior 

to 

certifica

tion of the PC

-12 

and 

prior to th

e

roducti

on of the most

 recent PC

-12 

iteration

, the "NG

".

C.Errone

ous Finding

s

Based 

on 

a 

critical a

nalysis of the abov

e-outlin

ed new evi

dence, 

the

 

followin

g 

findings 

of

the NTSB Report 

will 

be 

shown

 

to 

be erroneou

s:

Finding

 No. 2

The NTSB Findin

g No. 

2

states:

The investi

gation fo

und that the 

airplane

 was

 

properly

 

certi 

aed, eq

uipped, 

and 

maintai

ned

in accor

dance wi

th Feder

al 

regulati

ons and

 that th

e reco

vered co

mponent

s showed

 no

evidence

 of any pre-i

mpact 

structur

al, engine

, 

or

 

system fai

lures.
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Findin

g #2 in 

the Re

port 

is 

errone

ous 

becau

se the ai

rcraft w

as not proper

ly 

equipp

ed 

in

accor

dance 

with F

ederal

 regula

tions. New evid

ence (do

cumen

ts and t

estimo

ny) shows that

 the

aircra

ft's Cen

tral A

dviso

ry and W

arnin

g 

System

 

("CAW

S") 

was

 designe

d 

in 

direct

 

violati

on of

the FAR

s 

concer

ning 

cockpi

t cautio

ns and 

warnin

gs.

T

he FARs requir

e 

aircraf

t 

cockpi

ts to 

be equ

ipped w

ith a red w

arnin

g light to 

indica

te a

L

ow 

Fuel 

Pressu

re 

("LFP

") condit

ion2. Per the

 FARs

, red

 warni

ng ligh

ts 

are 

mean

t to

 

promp

t

i

mmedi

ate corre

ctive a

ction by a pilot.

 But the 

PC-12

 

instead 

uses a 

yellow

 cautio

n 

light,

 

which

the FARs

 treat as 

much 

less se

rious

 an 

indica

tion. Cons

equent

ly,

 

a 

PC-12 

pilot is no

t warn

ed 

of

the serio

usness of a LFP condi

tion

 as the FAR

s intend

ed.

But new evide

nce revea

ls 

somet

hing

 even 

more egr

egious

 —the PC

-12's

 impro

per yello

w

LFP 

warni

ng 

does not

 

even functi

on under

 most

 intend

ed circum

stance

s. A

pilot 

will ne

ver 

get a

L

FP 

warni

ng during 

a 

forese

eable fuel ic

ing event

. Thi

s is due t

o an 

inexpl

icable 

one

-secon

d

 

time

delay,

 progr

ammed

 

into 

the 

system

, that su

ppress

es th

e caut

ion ligh

t, au

ral gon

g an

d Mast

er

Cauti

on light for a LFP condi

tion.

 Theref

ore,

 

despite

 

hundr

eds 

of

 

record

ed occ

urrenc

es of

 

LFP

 on

t

he acc

ident

 

aircraf

t, incl

uding 

many occur

rences

 

prior 

to the

 accide

nt fli

ght, the

 pilot

 never

receiv

ed a single

 indica

tion of

 a 

LFP cond

ition.

The CAW

Ssystem

 that incorp

orates

 this 

defecti

ve desig

n was

 introd

uced in 2001,

 many

years

 after 

certifi

cation o

f the PC

-12.

 

(See 

CAW

S2001 

Engine

ering 

Repo

rt, E

x. 

R). 

The

 new

syste

m was

 

never

 

tested

 

or certif

ied unde

r FAA

regula

tions.

 The

 subjec

t 

aircraf

t's 

warni

ng syste

m

w

as 

not on

ly des

igned 

in viol

ation

 of the 

FARrequir

ement

s, but

 the L

FP i

ndicat

ion wa

s

c

omplet

ely 

ineffe

ctive

 

on 

the acc

ident 

aircraf

t. Eve

n to t

his 

day, PC

-12 

aircraf

t manu

factur

ed

betwe

en 2001 and 2007 are equip

ped 

with

 

this 

faulty

 CAWS

system viol

ating feder

al 

regula

tions

and 

threat

ening 

the lives

 

of pi

lots, pas

senger

s and

 those on the g

round in

 the 

zone 

of dange

r.

Findi

ng No.

 

3

T

he 

NTSB

 Findi

ng 

No. 

3 states:

T

he low fuel

 pressu

re 

state 

and 

the res

tricted

 fuel 

suppl

y 

from t

he 

left 

tank 

durin

g th

e

accide

nt 

~~~ht

 were the result of an

 accumu

lation

 of i

ce in t

he fuel

 syste

m wi

th an init

ial

concen

trated

 amou

nt of 

ice at the airf

rame f

uel filte

r.

Findin

g #3 erron

eously

 identif

ies 

icing 

as the 

cause 

of the restri

cted fuel 

suppl

y from the

l

eft 

tank,

 

even 

thoug

h 

there is no eviden

ce 

to suppor

t such a th

eory.

 The

 cause of

 

the 

limited

 left-

hand 

fuel 

supply

 (and 

result

ing imb

alanc

e) is 

essent

ial 

to a pr

obable

 caus

e det

ermina

tion.

Theref

ore,

 this falla

cy is 

critica

lly 

import

ant. 

Within ne

w 

eviden

ce, 

Pilatu

s itself

 

repres

ents 

that a

LFP 

condit

ion 

should

 not have 

caused

 the crash

, beca

use th

e fuel sys

tem was des

igned t

o preven

t

such 

compli

cation

s. Pil

atus de

signed

 

the fue

l syst

em s

uch tha

t when

 the ai

rframe

 fuel

 filter

encoun

ters icing,

 the

 FBPs in both wing

s,

 togeth

er or singul

arly,

 can 

provi

de suffici

ent pressu

re 

to

send fuel

 throug

h a 

fuel 

filter by-p

ass, an

d 

ensure

 that

 the en

gine alway

s 

receiv

es s

uffici

ent

 

fuel.

Z 

Acondit

ion of 

low 

fuel pr

essure

 in th

e PC-

12 

fuel syste

m 

is consid

ered 

to be fuel

 pressur

e belo

w 2psi

(hereina

fter "Lo

w 

Fuel 

Pressu

re 

Condit

ion").

 (Repor

t at p. 15 "low fuel

 pressur

e 

occurs

 

when

 fuel

 syste

m

pressur

e is less than

 2 

psi.")
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The abov

e det

ermin

ation that

 

an 

ice 

accu

mulati

on 

coul

d 

or 

did

 cause a 

"rest

ricti

on" 

of

 

the

l

eft 

side of 

the 

fuel sys

tem is cont

rary to

 the 

desig

n 

of the PC-1

2 

fuel 

syst

em itself

, contr

adict

ed

by t

he 

evide

nce,

 

an

d 

funda

ment

ally 

impos

sible

. Th

e 

onl

y 

"icin

g" re

stric

tion th

at 

coul

d hav

e

occu

rred 

on the 

subje

ct fligh

t would

 have 

been

 a temp

orary 

and 

passa

ble 

icing

 restr

ictio

n 

at 

the

airfr

ame fuel filte

r. The

re was

 not, and

 canno

t 

be, 

an 

icing

 restr

ictio

n in 

one 

wing

 

onl

y.

Pilat

us was

 awar

e of

the

 PC

-12

 fuel sys

tem's i

cing 

prope

nsity

 since at

 least

 the 

earl

y 199

0s,

b

efore

 

the aircr

aft

 was certi

fied. Pila

tus kn

ew that

 airf

rame 

fuel

 filte

r 

was pr

one 

to icing

 befor

e t

he

f

irst aircr

aft 

S/N

 101 came of

f

 

of the

 

produ

ction

 

line. Pil

atus kne

w,

 

prior

 

to certi

ficat

ion

 

of 

the

 PC-

12 

aircra

ft, t

hat 

huma

n 

error

 in c

arryi

ng o

ut th

e Prist

 requ

ire

ment

 coul

d lead

 to d

eadl

y

c

onse

quenc

es. 

Both

 PC-

12 p

rotot

ype 

aircr

aft e

xperi

ence

d 

fuel 

syst

em 

durin

g 

the des

ign 

and

certi

ficat

ion tes

ting. 

The very

 first P

C-12

 in 

servi

ce,

 

S/N

 101,

 

exper

ience

d 

fuel 

syst

em 

icing

 durin

g

its ferry

 fligh

t to the U.S. 

after 

being fuel

ed

 at 

the Pilat

us facto

ry 

and whil

e 

being

 

pilot

ed by Pil

atus

test 

pilot

s. 

For 

years 

follo

wing 

produ

ction

, Pil

atus'

 cust

omers

 and

 eve

n it

s own

 engi

neers

encou

ntere

d 

fuel

 syst

em icin

g on

 the P

C-12

 due to

 an insuf

ficie

nt

 conce

ntrat

ion of Pri

st in the 

fuel.

In 

2003

, the 

FAA

 

beca

me 

awar

e of

 the PC-

12's

 vuln

erabi

lity 

to f

uel s

yste

m ici

ng an

d

confr

onted

 

Pilat

us t

hroug

h det

ailed

 cor

respo

nden

ce co

ncern

ing s

pecif

ic fu

el sy

stem

 icing

i

ncide

nts. The

 

FAA

 

corre

spon

dence 

forew

arne

d 

of 

the exact

 scena

rio that oc

curred

 on the

 accid

ent

fl

ight.

 Yet

 

despi

te these

 grave

 con

cerns

, Pilat

us wit

hheld

 

critic

al 

infor

mation

 from

 the

 FAA an

d

inten

tiona

lly pro

vided the 

FAA

 with

 mis

leadi

ng info

rmati

on in 

its resp

onse to th

e 

FAA

.

Furth

er 

new

 

evide

nce all

owed Peti

tione

rs a

nd their co

nsult

ants t

o expla

in the true

 cause 

of

the limit

ed le

ft-ha

nd fu

el sup

ply 

and 

progr

essi

ve 

left

-side 

heavy 

imbal

ance.

 Sub

sequ

ent

 to 

the

NTS

B inves

tigat

ion,

 comp

onen

ts of

 

the left 

FBP 

were disc

overe

d 

amon

g 

the recov

ered

 wrec

kage

and p

reser

ved f

ollow

ing 

the ac

ciden

t. 

Foren

sic

 testi

ng, c

oupl

ed w

ith 

exten

sive

 

docum

enta

ry

analy

sis,

 confi

rmed

 that 

the l

eft FB

P had

 a mec

hanic

al d

efect

 that caus

ed 

its fail

ure dur

ing

 the

fl

ight.

 

This fail

ure, coup

led with

 the 

fuel sys

tem de

sign

—not

 a 

"rest

ricti

on"

 

due

 to

 icing

—was

 the

direc

t cause

 of 

lack of

 fuel deli

very 

from

 the

 left ta

nk,

 

the sever

e fuel

 

imba

lanc

e 

and 

the

 

subse

quent

crash

.

Find

ing No. 4

The NTS

B Fin

ding No.

 

4 state

s:

Ifthe

 pilot had add

ed a fue

l

 syste

m 

icing

 inhib

itor to the f

uel f

or 

the fli

ghts o

n the

 day of

the accid

ent, as req

uired

, 

the

 ice accu

mula

tion

 in the f

uel

 

syste

m woul

d ha

ve been 

avoi

ded,

a

nd 

aleft

-wing

 

heavv

 

fuel im

bala

nce

 woul

d not have de

velope

d.

The 

abov

e 

findi

ng 

is 

premi

sed 

on th

e sam

e m

istak

en 

analysi

s as

 

Findi

ng 

No.

 3. New

evid

ence pro

ves tha

t the decre

ased left

-side 

fuel

 flow and

 

resul

tant

 imba

lanc

e were

 not

 caus

ed by

i

ce 

accum

ulati

on 

but by a 

mecha

nical

ly fail

ed left FBP

. If

 both

 FBPs we

re opera

ting

 prop

erly,

 

the

lack

 of a fuel sys

tem icin

g 

inhib

itor 

would

 

not 

have

 cause

d 

an 

imba

lanc

e 

or 

resul

ted

 in a

ny 

fuel

s

tarva

tion 

event

. The

 FBPs

, 

coupl

ed wit

h the 

fuel 

filter

 bypas

s, are desig

ned to

 

handl

e 

any f

uel

icing 

event

. 

It is on

ly when

 a FBP

 fails

 that 

an 

imba

lanc

e 

will

 

be creat

ed

 as a resul

t of the fue

l

syste

m desi

gn.

Petiti

on for Re
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New

 

docum

enta

ry ev

iden

ce reve

als addit

ional de

fects

 

with 

the

 PC

-12 

fuel sys

tem,

 warni

ng

syste

m and

 

AFMthat

 

direc

tly 

contr

ibute

d 

to t

he irre

versib

le em

erge

ncy

 situa

tion 

on the 

fl

ight,

none

 of whic

h were 

relat

ed to 

the 

lack of

 

FSII 

in 

the 

fuel.

 

Most

 not

able

 

amon

g 

the d

efect

s i

s 

the

blatan

t lack 

of 

redu

ndan

cy 

with the P

C-12

 FBPs

 

whic

h are 

respo

nsibl

e 

for

 runni

ng 

the 

LFP

 syste

m

and the Aut

o 

Fuel

 Bala

nce Sys

tem ("

ABS")

. Beca

use 

there 

is no red

unda

ncy, 

if e

ither

 FBP

 fails,

a

n uncor

recta

ble

 imba

lanc

e will

 devel

op. This

 is 

preci

sely 

what occ

urre

d 

on the

 accid

ent flight.

I

ntern

al 

Pilat

us 

comp

any doc

umen

ts show

 that be

fore t

he PC-12

 was

 

even

 on 

the market

,

Pilat

us fore

saw 

the 

exact

 

failu

re seq

uenc

e that

 occ

urre

d 

with 

N128

CM—

that

 a f

ailed 

FBP wou

ld

disab

le the ABS

 and

 inste

ad 

trans

fer fu

el

 from one

 side to t

he other

, whil

e the c

rew is

 deceiv

ed by

the lack

 of

 

any warn

ing. 

The la

ck of

 

an LFP

 

warn

ing 

is ano

ther

 unana

lyze

d defec

t

 that was

 a d

irect

caus

e ofth

e imba

lanc

e 

on the

 subje

ct fli

ght. Had th

e CA

WS

syst

em 

opera

ted as

 requi

red,

 

the

 pilot

w

ould hav

e recei

ved 

many

 red w

arni

ngs on th

e first

 

flight

 of

 the da

y and

 

woul

d 

have 

lande

d the

plane imm

ediat

ely, wi

thout

 ever 

havin

g taken

 on a singl

e pas

senge

r.

The lang

uage 

of 

the Repo

rt 

also 

stron

gly sugg

ests

 that the NT

SB was

 not prov

ided 

with

the 

full g

amut

 of

 

infor

matio

n con

cerni

ng the PC-1

2 manu

al and w

arnin

gs. Th

e Rep

ort do

es no

t

fully

 ackn

owle

dge that

 the

 

opera

tive

 PC-12

 AF

Mconta

ined

 defec

tive

 langu

age

 

conce

rning 

the

CAW

Sadvis

ory ligh

ts 

for

 

FBPs

. 

The

 manu

als advis

e t

he pilo

t th

at green

 light

s ind

icate

 

wheth

er

each 

FBP

 

is 

opera

ting.

 

But 

this is v

ery 

decei

ving 

becau

se th

e 

green 

light

s 

only 

indic

ate

 

wheth

er

a

ii FBP

 

has 

been sigi

aal~c~ to ope

rate.

 

In 

fact, thcsc

 

light

s will

 

be disp

layed

 

in the cock

pit e

ven if

one or both

 FBPs

 have

 fail

ed. Had

 

the pilot

 recei

ved 

a CA

WSwarn

ing

 for LF

P,

 

he

 woul

d hav

e

dive

rted 

in ac

corda

nce 

with

 the 

instr

uctio

ns 

in 

the 

AFM

&

QRH

, 

there

by 

minim

izing

 

the

possi

bilit

y of 

a 

fuel

 imba

lanc

e if a 

F'BP wer

e to

 

fail.

P

ilatu

s 

was awar

e of this

 erron

eous 

langu

age 

but

 seem

ingly

 never

 

infor

med t

he 

FAA

,

pilot

s, or 

the N

TSB 

durin

g 

the 

inves

tigat

ion. 

As wit

h th

e LF

P war

ning

 defec

t, t

he erron

eous

langu

age is 

still c

ontai

ned in the AF

Mto this 

day. The

 

poten

tial 

impa

ct 

of

 

these

 omiss

ions 

on 

a

p

ilot's 

decis

ion-m

akin

g is 

unque

stion

able and su

ch anal

ysis i

s cru

cial no

t 

onl

y

 

to th

e co

mplete

ness

of

 

the Repo

rt, but to the

 safe

ty 

of

 

pilot

s and pass

enger

s 

daily

.

Find

ing Nos. 

9,

 

11 &13

The 

NTS

B Find

ing No.

 

9 state

s:

Alth

ough

 the pilo

t shou

ld hav

e div

erted 

to 

a 

near

bv 

airpo

rt on

ce the

 

maxi

mum

 

allow

able

,

fuel imba

lanc

e had been

 

excee

ded, the

 pilot

 even

tually

 dive

rted

 to Bert M

ooney

 Ai

rport

likel

y beca

use he

 

recog

nized

 the magn

itud

e of th

e sit

uatio

n and

 his attem

pts

 to resol

ve the

incre

asing

 left-wing

-heav

y fuel im

bala

nce

 had bee

n uns

ucces

sful.

The 

NTS

B Find

ing 

No. 

11 s

tales

:

T

he 

large

 left r

ollin

g 

mome

nt indu

ced by the

 left-w

ing-he

avy

 

fuel 

imba

lanc

e 

coul

d ha

ve

been 

mini

mized

 

or ev

en a

void

ed i 

the pi

lot h

ad fo

llowe

d Pilat

us A

ircra i s

requ

ired

proc

edure

s 

or~l

~ht

 opera

tions

 with

 a fuel

 imbal

ance.

The

 NTS

B Findi

ng No.

 13 

state

s:

Petitio

n 

for Rec

onsid

erati

on of

 Repo

rt 

No. NT

SB/

AAR-1

1/OS

 PB20

11-9

1040

5
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The pilot unde

restim

ated 

the seriou

sness 

of 

the initia

l fuel

 imbal

ance warn

ings becau

se he

had not experi

enced

 any 

advers

e outc

omes f

rom ignor

ing 

simila

r

 

previo

us warni

ngs.

The entire

 Repor

t heavil

y critici

zes 

the pilo

t for the

 timing

 of

 his 

emerg

ency 

diversi

on to

his pre

-chose

n alt

ernate 

airport

. The abov

e 

Findin

g Nos

. 9,

 11 &

13 illus

trate h

ow hea

vily the

Repor

t and its concl

usions 

rely

 on 

the PC

-12's

 

"maxi

mum allow

able fuel

 imbala

nce",

 and cri

ticize

the 

pilot's

 beha

vior w

hen such

 imbal

ance 

was sup

posed

ly 

exceed

ed. 

But new 

and 

unanal

yzed

eviden

ce show

s that this critic

ism was based

 

on a numb

er of 

assump

tions orig

inatin

g from

 Pilatu

s

durin

g the 

invest

igatio

n. Such

 

input was 

both bias

ed and unde

rdevel

oped,

 

creati

ng the prec

arious

specul

ations

 and flaws 

in 

the Repor

t's 

analys

is.

In 

reality

, 

PC-12

 pilots

 are not 

equip

ped with any know

ledge

 of

 

the

 

"max

imum a

llowab

le

fuel imbal

ance" or

 any specif

ic emerg

ency 

proced

ure to be

 perfo

rmed

 when 

the fiction

al lim

itatio

n

is exc

eeded.

 New

 evid

ence 

shows

 that 

there a

re no

 warn

ings, 

cautio

ns, or

 even e

mergen

cy

proce

dures

 specif

ically 

outlin

ed 

for 

a 

fuel imbal

ance exceed

ance.

 Indire

ctly

 ackno

wledg

ing the

lack of any tangib

le "imba

lance 

warnin

gs",

 the Re

port's

 

only 

refere

nce to such

 a war

ning is

 the

v

isual d

ifferen

tial o

n the 

fuel 

gauges

. The 

Repo

rt 

incorr

ectly 

catego

rizes t

his 

visu

al 

as a

n

e

merge

ncy indic

ation, but it is far from

 it. 

Durin

g its fi

nal flight

, the accide

nt

 

aircraf

t 

was afflict

ed

with bo

th a recur

ring 

LFP condit

ion a

nd a failed

 FBP, yet

 there 

were no cauti

ons 

or warnin

gs

displ

ayed throug

hout 

the entire

ty of

 

the accid

ent flight 

until the "

Fuel

 Level 

Low" 

light

 

6minutes

before

 the 

crash.

The R

eport 

sugges

ts that

 the

 pilot 

should 

have 

immed

iately

 

follow

ed th

e eme

rgency

proce

dure 

for 

an ABS 

failur

e even tho

ugh the 

indica

tion

 for this

 

proced

ure was n

ot pr

esent. 

Even

if the

 pilot,

 in extre

me foresi

ght, had 

follow

ed that eme

rgency proc

edure,

 the Repor

t 

takes

 

great

liberti

es 

in sugges

ting 

what he

 

should hav

e done. Th

e Report

 concl

udes that th

e pilot should ha

ve

divert

ed and

 

landed

 immed

iatel

y whe

n the

 

maxi

mum 

imbal

ance 

was rea

ched, but thi

s is 

not

instruc

ted by the AFM. Wha

t is inst

ructed 

by the AF

Mis to firs

t troub

leshoo

t —th

is is

 what the

pilot did,

 and the

 Report

 (see

 

Findin

g 

#9) 

specif

icall

y critic

izes him

 for do

ing.

Findin

g 

Nos.

 9, 

11 

and 

13 are theref

ore

 errone

ous becau

se they

 do not accu

rately

 reflect

the 

facts

 known

 abou

t the

 

situat

ion wit

h whi

ch the pilot

 was 

faced, 

nor do 

they

 accoun

t 

for the

c

ontent

 of the emer

gency

 

instru

ctions

 availa

ble

 to the

 pilot.

Finall

y, even if the pi

lot ha

d dive

rted 

earlier

, 

as 

the 

Report sug

gests w

as expe

cted, 

the

d

iversi

on 

would

 have 

accom

plish

ed littl

e to 

nothin

g. C

onside

ring 

factor

s such

 as th

e airc

raft

altitud

e 

at the time of imbal

ance, the 

aircraf

t perfo

rmanc

e specif

icatio

ns, and

 

the dis

tance 

to any

"suitab

le 

airpor

t" ident

ified b

y the

 

NTSB

,

 

a 

landin

g 

at 

any 

altern

ate 

airpor

t 

would

 

still 

have 

been

wroug

ht with

 a fuel imbal

ance 

far great

er than

 the

 most sever

e imbal

ance ev

er tested

 by

 Pilatu

s —

a 9-bar

 gauge

 

differen

tial. The

re is no evid

ence to sug

gest

 that the pil

ot coul

d have safel

y 

landed

over this amoun

t. Th

e aircraf

t 

likel

y wou

ld have

 

been

 

uncont

rollab

le a

nd w

ould hav

e crash

ed.

I

I. 

ANAL

YSIS

 OFN

EW

EVID

ENCE

 AND

ERRO

NEOU

SCONC

LUSIO

NS

A.An

 Essen

tial

 

Warni

ng for 

Low 

Fuel Press

ure

 Failed to

 Activ

ate o

n the

Accid

ent Flight

.

The NTS

B repor

t ackno

wledg

ed 

that a rec

urring 

Low Fuel 

Pressu

re ("L

FP")

 condit

ion

existe

d 

on all 

legs 

of

 

the accide

nt flight

. 

(Repo

rt at

 p. 

49.)

 

In 

fact,

 

it

 is disce

rnable fro

m the coc

kpit

d

ata 

that a LFP 

condit

ion 

occurr

ed 

hundr

eds 

of

 

times

 on the d

ay of the

 crash

— even on

 the first

Petition

 for Recon

sidera

tion 

of Rep

ort No. NT

SB/A

AR-11

 /OS

 PB201

1-910

405
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flight in whic

h there 

were no 

passenge

rs. The

 Report also un

equivoca

lly acknowl

edges that 

the

LFP conditi

on led t

o the 

crash. 

What the 

Report did no

t hig

hlight —d

ue to a lack 

of pertin

ent

informat

ion —was that the PC

-12 is

 supposed

 to prov

ide a series 

of

 

warning

s in the even

t of

 

a 

LFP

conditio

n. Thes

e warni

ngs 

failed 

to 

activate o

n the ac

cident 

fl

ight. This 

is due to an inh

erent

problem

 with the syste

m 

design

 — 

a 

problem that 

still 

afflicts d

ozens

 of P

C

-12 

aircraft

 

in service

t

oday.

The 

operativ

e AFMprovides

 

an emergen

cy proc

edure

 for Low Fuel Pressur

e. As 

shown

below, 

the 

"INDIC

ATION"

 

for such

 an emer

gency is

 the amb

er FUE

L PRES

S caution

 light

illumin

ating on the CAWSpanel:

z

pi~ar

us=

PCI

3.17 

FUEL SYSTE

M

3.17.1 L

OWFUEL PRESSU

RE

SECTI

ON 3

EMER

GENCY

PROCE

DURE

S

Indication

: 

FUEL PRE

SS CAW

SCAUTIO

N

It is beyon

d 

discuss

ion 

that

 

this LFP

 condit

ion shou

ld have trigg

ered illum

ination 

of 

the

amber 

FUEL 

PRESS

 and 

Master

 CAUTI

ON 

lights,

 

and the 

aural go

ng 

should 

have sounded —

literally

 hundred

s 

of times.

 Regardle

ss of the 

reason

 for 

the 

LFP condit

ion

—the

 one 

system

r

equired 

and 

intende

d to 

inform 

the pilot 

of the emergen

t situat

ion repeated

ly fa

iled to function

,

and the flight contin

ued witho

ut a 

single

 

illumina

tion 

of the 

FUEL

 

PRESS annuncia

tor. H

ad the

CAWS

function

ed 

properl

y, it woul

d have

 alerted

 the pilot 

to the

 

imminen

t emerg

ency 

before it

was too late to 

safely 

divert. 

Had it functi

oned as requir

ed,

 

the 

applicab

le 

AFMprovisio

n would

h

ave 

instruct

ed the 

pilot to "land as so

on as

 

possible

". The

 display

 of the a

mber FUEL PRESS

was the onl

y conditi

on 

in 

the 

AFM's Emerge

ncy Fuel 

section 

that instruct

ed the 

pilot to 

land as

soon as possible

. While

 the 

FARs require

d a red 

warning for 

LFP, 

the amb

er c

aution was 

still 

the

only emerge

ncy 

conditio

n relating t

o fuel that the 

AFMtreate

d as

 

signific

ant 

enough 

to 

instruct

immedia

te landing

3. The

 

NTSB 

must 

assume that the 

pilot of the 

accident

 aircraft wo

uld have

observe

d the FUEL PRESS

 

indicati

on—as 

well 

as the 

Master Cautio

n 

and 

aural 

warning

—and

f

ollowed

 the 

AFMinstruct

ion to land as so

on 

as

 possible

. This woul

d 

have 

occurre

d during

 the

f

irst 

flight of the day and the 

accident flight

 would never have

 depart

ed.

U

nfortuna

tely, there we

re no LFP warning

s 

or cautions

 on 

the acc

ident 

fl

ight

 due to 

the

flawed

 logic progra

mmed 

in the CAWS

system, wh

ich still exi

sts 

today desp

ite the capab

ility 

to

be remedie

d with

 a simpl

e 

modifica

tion. 

Further 

discussio

n 

of

 this issue

 is disc

ussed in 

detail in

section

 "D".

3 

The 

AFM for the NG

 series PC

-12 (S/N 100

1 and up)

 issued

 a full year

 before the

 subject

 accident contai

ns five

commands

 to "land as soon as

 possible"

 

in the 

Fuel 

System 

Emerge

ncy Procedure

s, in con

trast to th

e AFM

 that

remained

 in effec

t for the acci

dent 

aircraft.

 A year 

after 

the subject ac

cident,

 Pilatus finally 

revised th

e 

latter 

to

include the same five 

command

s to "land as 

soon 

as 

possible."

Petition f

or 

Reconsi

deration

 of Repor

t

 No.

 

NTSB/A
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B. The 

True Story 

of Pilatus' 

Prior Knowledge

T

he 

Pilatus-assisted 

NTSB 

investigation, 

documented in the Report, 

concluded that 

fuel

s

ystem icing caused a 

LFP condition, and 

also caused a 

degradation 

of 

the left 

FBP, leading to 

the

crash. For this they laid 

blame 

solely on the pilot, 

for not ensuring that 

enough anti-icing 

additive

or FSII (sometimes 

referred to by 

the brand 

name "Prist") was added to 

the fuel. The 

outcome of

their 

investigation bore no evidence 

of any 

inherent 

mechanical or system failure 

—only those

a

llegedly caused by a 

lack of Prist.

H

owever, Petitioners have 

since located new 

evidence 

—namely components 

of 

the 

left

fuel boost 

pump 

("FBP") —that shows the 

degradation of the left 

FBP 

was 

actually caused by a

mechanical failure 

of 

the 

pump itself The 

mechanical failure was caused not by a 

single 

incident

o

f inadequate Prist, but 

by an 

inherent 

manufacturing defect coupled 

with a fatally flawed 

fuel

s

ystem design. The 

mechanical failure is discussed 

in detail 

in section Bof this Petition.

While it 

maybe 

understandable that 

the NTSB was 

hard-pressed to 

identify 

a 

mechanical

f

ailure without 

access to the 

physical 

pump (the 

pump 

was 

located 

after publication of the Report),

new evidence 

shows that 

Pilatus withheld 

from the 

NTSB documents that 

establish Pilatus'

extensive 

prior knowledge 

of the PC-12's 

poor 

fuel system performance 

in 

cold 

temperatures and

prediction 

of the very failure 

sequence that 

occurred here. 

This knowledge is 

documented in new

evidence 

that was 

unavailable 

during 

the 

NTSB 

investigation.

Petitioners 

uncovered 

documcnts that 

tcll a vcry 

troubling story. Aftcr 

scvcral years of

intense 

opposition by Pilatus, 

the court 

overseeing the 

litigation arising 

from 

this accident 

ordered

P

ilatus to 

produce 

documents that exposed 

an 

alarming account of the 

history 

an

d development 

of

the PC

-12 fuel system. 

From day one, 

the PC

-12 fuel system was plagued 

with problems 

in

freezing 

temperatures 

—problems that 

Pilatus attempted to 

resolve for years, 

eventually

a

bandoning such efforts to 

save costs.

But the story grew 

even more 

disturbing. 

Through a Freedom 

of Information Act 

("FOIA")

request derived 

from the 

aforementioned Pilatus 

records, Petitioners obtained 

2003

c

orrespondence 

between the FAAand 

Pilatus that 

relating to concerns 

over 

PC

-12 fuel 

system

icing and 

FBP failure4 (Exhibit 

("Ex.") 

A[FAA 

FOIA Response 

4/14/2014].) 

Parts 

of this 

letter

were 

heavily redacted, and it 

was not 

until two years 

into related 

litigation 

and 

after repeated

discovery 

demands that Pilatus 

finally 

produced the un-redacted 

version of this 

correspondence.

1. Pilatus' 

Long-Term 

Knowledge of PC-12 

Fuel Svstem Icing

F

or over thirty 

years, Pilatus has 

been aware that 

the PC-12 

fuel system 

is 

prone to icing

and that the 

aircraft cannot 

safely fly 

in cold temperatures 

without an adequate 

concentration 

of

P

rist. The 

fuel 

system of the PC

-12 was based 

on 1970s technology 

of the PC-7 and PC-9,

d

eveloped in the 

late 1970s and 

first 

produced in the 

early 

1980s. 

Certification testing 

of 

the 

fuel

sysleiu 

fur 

the 

PC-7 anc19 

showcd that 

iii cold teniperahues, 

icing would accumulatc 

on the 

fucl

filter and block the 

filter, 

causing 

a 

low 

fuel pressure 

condition resulting in activation of the 

filter

bypass. The PC

-7 and PC-9 

therefore 

required the use 

of 

Prist, 

even for these 

military trainer

"tandem"-seat 

aircraft that 

rarely operated 

at altitudes where 

icing would be a 

problem.

U

nlike the PC-7 an

d PC-9, 

however, the PC

-12 was developed as a 

pressurized, 

general

aviation aircraft 

for corporate, 

charter and 

similar operations, 

designed to regularly fly at 

altitude.

4 

The 

correspondence 

produced in 

response to the 

FOIA request is 

attached 

as 

Exhibit A.

Petition for 

Reconsideration of Report 
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FAR

23.951(

c) requires

 

that airc

raft fuel s

ystems demons

trate ab

ility to 

sustain 

operatio

n usi

ng

fuel cooled to critical

 icing condi

tions. 

Certific

ation cold

-testing 

of 

the PC

-12

 fuel syste

m revealed

that the boost

 pumps

 were

 unable 

to restore adequ

ate pres

sure at

 -20C,

 

and

 the

 test was 

prematu

rely

terminat

ed 

when 

the 

fuel filter became a block 

of 

ice. 

(Ex. J.)

 

This

 spawned

 the P

C

-12 

requirem

ent

to always use Prist 

when operatin

g below 0degrees.

In 1993,

 before

 the aircra

ft was

 certifie

d, the PC

-12 exper

ienced

 fuel syste

m icing w

hen

the prototy

pe aircraft did

 not have 

an adequat

e concentr

ation 

of 

Prist during a test fligh

t to Bej

a,

Portugal

. (Ex. F,

 p. 1.) Then

 again,

 

in 1994,

 

the 

very 

first 

product

ion 

PC

-12 (S/

N 101)

 

experie

nced

fuel syste

m icing on its ver

y first 

fl

ight 

from the

 factory

 to the U.S.,

 which is common

ly

 known

 as

a "ferry 

flight". (E

x. 

F, p. 1) Both 

flights w

ere f

lown by

 Pilatus' o

wn 

professi

onal 

pilots

 who

c

ertainly

 knew 

that Pris

t was 

require

d to pre

vent 

fuel icin

g 

at altitu

de. The

 

fuel ic

ing 

on 

both

fl

ights was 

necessar

ily caused

 by either (1)

 the Pilatus

-emplo

yed 

pilots or other

 

Pilatus 

employe

es

not add

ing FSII

 to the f

uel, or (2)

 

their in

ability t

o ensure

 that

 the concen

tration

 of FSII

 was

sufficien

t to prevent

 fuel 

icing.

Due to these fuel icing inci

dents,

 

within weeks

 of the PC-12

 ferry fl

ight 

of

 

S/N 101,

 

Pilatus

embarke

d on a project to develo

p 

an oil

-to

-fuel heater,

 which would

 prevent

 fuel syste

m icing an

d

eliminat

e the need for Prist.

 

(Ex. I "Fea

sibilit

y Study for Fuel

 Heatin

g Requir

ements,

 9/2/199

4",

and Ex. F 

"Summa

ry 

and de

velopmen

t 

plan 

for 

a fuel 

heater system" 

11/10/1

994.)

 This proj

ect

was 

in deve

lopment for y

ears, and p

rogress

ed 

to 

the point

 

where 

Pilatus 

actuall

y 

put the 

heat

exchange

r out to bid and receiv

ed bids 

from several vendor

s experie

nced in des

igning and

 building

oil-to-fu

el heat exchang

ers 

using this

 very

 technol

ogy 

in aviation

 

applicat

ions. Howe

ver, 

around

1998, Pilatus

 shelved

 this 

program

 

due 

to 

"budget

ary 

restricti

ons", i.e., Pila

tus did

 not wan

t to

s

pend the 

money.

 (Ex. G)Con

sequent

ly, to 

this day,

 all

 

PC

-12 model 

aircraft,

 

from

 

the 

original

model to the New 

Generat

ion

 

("NG") 

model,

 require

 the use of

 

FSII when f

lying in 

tempera

tures

below 0degrees Celsiu

s.

2. 

Pilatus' 

Knowle

dge of PC

-12 

Fuel 

System Failu

res

P

re

-certific

ation tests show

ed that th

e PC

-12 

FBPs 

were 

incapab

le 

of

 

operatin

g in freezing

tempera

tures if Prist w

as not added to the 

fuel. B

ut des

pite its

 knowled

ge that a simple mi

stake

could lea

d to 

fuel icin

g and un

controll

able 

fuel 

imbalan

ce, Pilatus 

overlo

oked th

e 

potential

 for

drastic 

consequ

ences and rolled

 the PC

-12 into

 producti

on.

In accorda

nce with certif

ication 

require

ments,

 in 1993

 Pilatus 

generat

ed 

an assessm

ent of

hazards

 in the P

C-12 fu

el 

system.

 (Ex. K, "Airc

raft Fu

el Sys

tem Haza

rd 

Assess

ment.") 

The

predicta

ble erro

rs repeate

dly 

refer 

to the PC

-12 probl

ems with fue

l system

 icing. And

 

the 

failure

of an 

FBP in such 

a scenario

 

is both blatantly predic

ted and 

egregio

usly 

ignored

.

The as

sessmen

t lists a

 series 

of poten

tial main

tenance

 

an

d operato

r 

errors th

at 

are

conside

red both

 possibl

e and significa

nt. 

Among

 these

 errors are t

he fail

ure to dra

in t

he fuel tanks

of water, failur

e to ensur

e 

that Prist is added

 to 

the fuel

, 

failure

 

to 

examine the 

fuel 

filter for 

ice

b

lockage

, 

and failure 

of the FBPs to 

activate.

 

(Ex. K.)

 The ass

essment

 also 

addresse

s 

failures

 of

t

he ABS 

and the FBPs,

 

specifyi

ng an imbalan

ce level that

 it de

ternuned

 was

 a majo

r 

failure. 

The

assessm

ent reco

gnized t

hat 

this fail

ure scen

ario c

ould 

occur 

if 

the ABS

 faile

d to co

rrect 

an

increas

ing imba

lance. A

nd, it rec

ognized 

that the s

ituation

 could 

not be 

corrected

 if an 

FBP

malfuncti

oned.
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The 

assessm

ent lists a series

 of 

"potenti

al for main

tenance

 errors" that 

are conside

red 

both

"possible

 and 

of signific

ant effect":

1)Failure

 to drain

 wing 

tanks may result

 

in accum

ulation of 

large

 quanti

ties of

 

water in

the fuel

 tanks which m

ay 

cause icing

 problem

s;

2)Failure

 to ensu

re thatf

uel includes

 

anti-icing

 additive

s which 

may 

cause icingp

roblems

;

3)

Failure

 to examin

e the fu

el filter 

for indicati

on of blo

ckage

 

[i.e. icin

g)

 

which 

may

 result

in catastr

ophic fai

lure;

4

)Faulty 

LFP switch,

 will res

ult in 

boost pumps

 not 

automati

cally act

ivating 

when

required

. "[i.e. whe

n the 

filter is bloc

ked with ice)

. 

(Ex.

 K

at sheet 18-19.

)

An addend

um to the assessm

ent 

specifica

lly

 address

ed the ABS 

an

d classi

fied

 as 

a

 

"Major

f

ailure"

 an 

imbalan

ce more 

than 

25%.

It is conside

red that a 

Major fa

ilure

 conditio

n will 

occur

 

if 

the 

out-of-ba

lance 

between

 the

two wing tanks exceed

s 

25% 

of the 

full

 tank

 load.

 At

 

this

 

point the resultin

g

 rolling

 

moment

cannot be corre

cted by 

trimmin

g alone and

 

the

 

control

 c

olumn

 

must 

be used. This 

increase

s

the pilot worklo

ad and decrease

s 

the air

craft safety m

argin in

 the even

t of a 

manoeuv

re

requirin

g 

higher

 than us

ual level

s of 

piloting 

skill

 

(i.e. 

approac

h and landing in

 

turbulen

t

wEatliE~°

 co~aditio~

zs) bein

g calle

d 

for.

T

he failur

e 

conditio

n will arise in the

 

event of a 

loss 

of flow 

from 

one 

of the 

wing 

tanks,

followe

d by a 

failure

 of the A

utoFBS to 

recogni

se or 

correct the r

esulting 

differenc

e 

in

wing tan

k levels. 

Followi

ng this, 

the

 

failure

 conditi

on may be preven

ted if 

the out-o

f-

balance

 is 

appreci

ated by the aircrew

, who

 then man

ually select the

 require

d 

booster

pump. 

This will not

 occur if t

he 

aircrew

 are

 inattenti

ve or 

decei

ved 

by

 

an inco

rrect

 

FQMS

display (in bo

th cas

es assumin

g 

that the

 increas

ing rolling 

moment is du

e to

 a

 

failure

 of

the flying

 contYo

ls) 

or if there

 is a malfun

ction of 

the relevant

 booster

 

pump.

(Ex.

 Kat p.

 40 

—Adden

dum A,

 

Sheet 

1.)

T

he hazard 

assessm

ent further ident

ifies

 

the followi

ng failure 

scenario

s:

2.4.15c:

 

LHbooster

 pump selector fails

 

OFF.

This fail

ure conditio

n would

 

of cours

e result

 in the

 

booster

 

pump being inopera

ble

 and

 

is

classified

 

as Major.

 Its occ

urrence 

must also 

be consi

dered i

n combi

nation 

with 

other

s

ystem fai

lures. (

Ex.

 

K

at p. 13, 

sheet 9.)

2.7.4: Boost

er pump 

selector switch

 fail in off

 

position

.

The above

 malfunc

tion 

will obvious

ly 

result

 

in the affect

ed booster

 

pump not

 being

 able to

operate if req

uired.

 As 

in 2.7.2

 and -.3 abov

e the

 normal

 

operatio

n of

 the fu

el suppl

y

 

syste

m

is not affecte

d by 

this failu

re 

conditio

n is consi

dered to be

 minor 

unless it coinci

des 

with

another

 system 

malfunct

ion, when

 a 

major 

failure

 conditio

n will

 result.

(Ex.

 Kat sheet 16.)
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Pilat

us de

termi

ned that

 the

 

likel

ihood

 of bot

h the A

BS

 and th

e FBP faili

ng con

curre

ntl

y

was impr

obabl

e. But

 it fa

iled

 to 

consi

der 

that 

the 

same

 

condi

tion 

—icin

g 

—cou

ld 

initia

te both

f

ailur

es 

(whi

ch is 

what

 

the 

Repo

rt, 

under

 Pila

tus' analy

sis, de

termi

ned 

occur

red

 on the ac

ciden

t

fl

ight.

) Be

fore 

the 

incep

tion 

of th

e PC

-12, P

ilatu

s 

pred

icted 

both 

the 

poten

tial 

for i

cing

c

ompli

catio

ns 

along

 with

 the con

seque

nces

 of FB

P fai

lure,

 

but

 

never

 cons

idere

d 

the

 

two 

in

 tand

em,

w

hich

 

woul

d

 

(and did

) h

ave cata

strop

hic

 conseq

uence

s.

L

astly,

 the

 haza

rd 

asses

sment

 furt

her 

con

ceptu

aliz

es t

he fol

lowin

g "m

ajor

" h

azard

c

ondit

ion:

2

.7.6: Exc

essiv

e diffe

rence

 

in wind fu

el

 tank leve

ls:

This failu

re 

condi

tion 

is cause

d by a 

combi

natio

n of

 

fault

s 

in 

the fo

llowi

ng

 seque

nce:

-sign

ifica

nt 

mis-

match

 in fuel fl

ow

 

from

 left 

and right

 

wing tank

-

inabi

lity 

to selec

t boo

ster

 pump

 in "full

" wing to

 resto

re imba

lance

(Ex.

 

Kat she

et 16-1

7.)

T

he abov

e 

sequ

ence of event

s 

is 

summ

ariz

ed in

 the

 hazar

d a

ssess

ment

 

and it 

is 

deter

mined 

that

the likel

ihood

 of the

 failu

re co

nditi

on 

occur

ring

 

is im

proba

ble. Howe

ver, the 

asses

sment aga

in

fails to reco

gnize that

 the same

 comp

onen

t 

failu

re 

(a singl

e 

FBP)

 

would

 resu

lt in

 both th

ese faul

ts.

Assu

ming,

 

as the Rep

ort det

ermin

ed,

 

that

 icing can

 caus

e the

 failu

re of

 

a 

FBP,

 

that woul

d

 

(and 

per

the 

Repo

rt, r~ia~ 

neces

saril

y cau

se 

both

 the 

abov

e fault

s. 

In 

this s

cenar

io, the

 

likel

ihood

 

of

 both

fault

s occur

ring

 

coinc

ident

ally

 

is not

 

only

 prob

able,

 

but

 absol

ute.

3. The Act

ion

 Lette

r re. Pro

pose

d 

FAA 

Safet

v 

Reco

mmenda

tion

s

While

 Pilat

us may

 have

 

brush

ed aside

 the stron

g po

tenti

al

 for dange

r,

 the F

AA

 grew

 war

y

in the earl

y 2000

s. Pla

intif

fs disco

vered

 

throu

gh 

a FOIA

 reque

st,

 that

 the FAA

 

submi

tted a 

letter

in July 200

3 fro

m its

 

"Rec

omme

ndat

ion 

and A

nalys

is 

Divis

ion"

 

addre

ssed

 to the

 Smal

l Air

plane

D

irect

orate

 and forw

arde

d 

it to

 Pilat

us

 

(Exhi

bit

 B 

"the

 Actio

n Lette

r")

 

The 

Actio

n Lett

er 

addre

ssed

a nu

mber

 of crit

ical i

ssues

 incl

uding

 a 

2002 

incid

ent 

with 

an im

bala

nce ca

used 

by 

fuel 

icing

,

conc

erns

 

with 

the PC

-12 requ

ireme

nt of

 

Prist 

(anti

-icin

g 

addit

ive) ins

tead 

of usi

ng a 

fuel h

eater

,

a

nd 

sever

al other

 incid

ents of

 fuel ici

ng on the PC

-12.

 One su

ch inc

ident 

refer

ences 

cycl

ing 

boost

pump

s wit

h no

 low 

fuel p

ressu

re li

ght 

and 

a 

6-ba

r fu

el 

imba

lanc

e th

at ca

used

 "se

rious

diff

iculty

 

in la

nding

." 

(Ex. B,

 

2003 [C

orre

spon

dence

 betw

een FAA

 

and Pilat

us], at p

. 5

 

[PAL

-

MT

15970

2].) If 

this 

soun

ds 

famil

iar,

 

it is

 

becau

se it

 

scre

ams 

the 

exact

 failu

re sce

nario

 that

occur

red on the acc

ident

 flight

.

In 

the 

Actio

n Lette

r, the FAA

 also

 made

 the fo

llowi

ng har

rowin

g 

remark

s:

"My 

inves

tigat

ion 

has indi

cated

 that a st

rong

 

poten

tial 

exist

s for

 

fuel

 icing an

d 

possi

ble

engi

ne fai

lure 

unde

r 

certa

in co

nditi

ons."

"A revie

w of "S

PAS"

 

recor

ds show

s at 

least riv

o other

 incid

ents

 

that

 

point

 to fue

l

 

icing

 in

the Pilat

us in a

dditi

on to

 this 

insta

nce, t

o date

 

with 

no 

injur

y 

to prope

rty o

r pers

ons

 

but

w

ith t

reme

ndou

s 

vote

ntial for

 a 

vast

ly 

diffe

rent

 outc

ome.

" (Ex. B

at p.

 2[P

AL-M

T

1596

99].)

 (emp

hasi

s ad

ded.)

The 

FAA

, "in 

the i

ntere

sts 

of safet

y", p

ropo

sed 

sever

al 

reco

mmenda

tion

s 

for

 

the 

PC-12

inclu

ding

 incor

porat

ion of 

a fuel

 heati

ng devi

ce and

 new

 restr

ictio

ns on 

the

 use 

of

 

Prist

. (Ex

. Bat

P

etiti

on 

for Re

consi

derat

ion of R

epor

t N

o. NTS

B/A

AR-11

/OS 

PB20

11-9

1040
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p. 3 [P

AL

-MT

 

1597

00].

) But

 the

 FA

A's

 

voice

 w

as quic

kly 

sile

nced

 by a

 

num

ber of

 

misl

eadi

ng

repr

esen

tati

ons

 and ina

ccur

acie

s fr

om Pila

tus.

As

 prod

uced

 per

 the

 FOI

A req

uest

, th

e 

resp

onse l

etter

 (Ex

. 

A, 

at pp. 15

-18) 

is

 oste

nsib

ly 

writ

ten

by the

 FA

A Sma

ll A

irpl

ane 

Dire

ctor

ate

 to 

the 

mana

ger of

 

the 

Reco

mmen

dati

on and

 Ana

lysi

s

Divis

ions.

 But

 

dur

ing litig

ation

, 

Peti

tion

ers 

disc

over

ed that

 the con

tent

 

of

 

this 

lette

r 

was

 

actu

ally

w

ritte

n 

by Pila

tus' hea

d 

engi

neer

 for Res

earc

h and 

Deve

lopm

ent, 

John

 Seni

or. 

(See

 

Ex.

 

C6 

[Let

ter

from

 Pila

tus to

 FAA

 9/23

/200

3].) T

he con

tent

 

of

 

this

 

lette

r

 

(the

 "Res

pons

e Lett

er")

, pr

epar

ed by

Pila

tus,

 is un

ambi

guou

sly des

igne

d to assu

age the

 FAA

's gra

ve conc

erns

 

over

 

PC

-12 

fuel

 syst

em

icing

, FBP

 fai

lures

, and fuel

 imb

alan

ce —t

he exac

t issu

es

 invo

lved

 in

 this

 acci

dent. In

 the

 Resp

onse

Letter

, 

Pila

tus mak

e the

 

foll

owin

g rep

rese

ntat

ions

:

"In

 the eve

nt the f

uel

 filte

r beco

mes c

logg

ed by fue

l

 icin

g

 (i.e. 

no ad

diti

ve in the

 fu

el) fue

l

pres

sure wou

ld dro

p, the

 boos

t pu

mps

 wou

ld auto

mati

cally

 com

e o

n line

 and the fu

el fi

lter

by p

ass 

valv

e wo

uld 

open

 an

d su

pply

 the 

engi

ne 

with 

(unf

ilte

red) suf

ficie

nt

 

fuel

 

flow

.

Ther

efor

e, eve

n if the 

AF

M/P

OH 

limi

tati

on

 for th

e 

addi

tion 

of P

rist

 is

 not 

foll

owed

, fuel

d

eliv

ery

 

to the

 engi

ne wil

l be

 cont

inued

 

via the

 by p

ass 

valv

e.

Additi

onal

ly, the

 syst

em is hig

hly 

tole

rant

 

and can

 cop

e with

 

fuel

 mixed

 inco

rrec

tly

 by

 the

use of th

e by

pass

, whic

h is the 

main

 

elem

ent th

at 

may 

be 

block

ed by fue

l

 cont

aini

ng 

supe

r

cool

ed wat

er 

or 

ice cry

stals

.

We 

are 

conf

iden

t t

hat t

he 

info

rmat

ion s

uppl

ied i

n th

is 

lette

r sho

ws that

 

the

 two Saf

ety

Rec

omme

ndat

ions

 are 

base

d on fa

lse a

ssum

ptio

ns a

nd sho

uld

 ther

efor

e be 

with

drawn

.

PIL

ATU

S is o

f the o

pini

on 

that 

the 

desi

gn o

f 

the 

PC-

12 

seri

es ai

rcra

ft is 

excel

lent,

extr

emel

y safe and su

peri

or to

 the

 

stan

dard

s 

of to

day.

" 

(Ex

. 

Cat pp.

 2-3.

)

In sum

,

 

Pila

tus ass

ured

 

the

 

FAA

 that,

 in the eve

nt of

 a LF

P cond

itio

n cau

sed 

by

 

icin

g

 

due

to a lac

k of Prist

- the exa

ct scen

ario that

 that

 the Rep

ort attr

ibut

ed

 to

 the ac

cide

nt 

flig

ht- 

the fue

l

s

yste

m 

"is 

high

ly 

tole

rant

 and

 

can cop

e" thr

ough

 oper

atio

n of

 

the 

FBP

s. B

ut 

thes

e repr

esen

tati

ons

are 

dire

ctly

 cont

rary

 to 

the 

conc

lusi

ons

 in the

 

NTS

B 

Repo

rt whi

ch

 were b

ased on 

Pila

tus' gu

idan

ce

duri

ng the inve

stig

atio

n.

The Rep

ort ins

tead

 con

clud

ed that the 

LFP

 cond

itio

n 

and the res

trict

ed f

uel sup

ply f

rom

the left 

tank

 

dur

ing t

he a

ccid

ent 

fligh

t 

were

 

the 

resu

lt 

of an

 ice 

accu

mula

tion i

n 

the f

uel

 

syst

em

o

rigi

nati

ng at the fue

l fil

ter

 (Rep

ort at p. 76.

) It surm

ise

d that

 the

 left

 FBP

 was O

N

but 

coul

d not

maint

ain the

 requ

ired fue

l 

syst

em 

pres

sure

,

 

lead

ing

 

to 

an 

imba

lanc

e th

at caus

ed th

e cr

ash

 

(Rep

ort

at p.

 

52.)

 Thi

s 

scen

ario

 

cert

ainly do

es not

 depi

ct a "h

ighl

y to

lera

nt" sy

stem

 

that

 

can 

easi

ly co

pe.

This

 

new cor

resp

onde

nce is 

incr

edib

ly unn

ervi

ng i

n rela

tion 

to 

the 

safe

ty 

of

 

this ai

rcraf

t.

F

urth

ermo

re, the

 Res

pons

e 

Lett

er c

onta

ined

 

a 

num

ber

 of

 misl

eadi

ng 

repr

esen

tati

ons

 and

inacc

urac

ies. Ad

diti

onal

 new doc

umen

ts sho

w that

 Pila

tus

 was wel

l a

ware 

ofth

e 

PC

-12

 

diffi

culti

es

5 The

 Resp

onse

 Lett

er is cont

aine

d in Exhi

bit 

A pag

es 

15-1

8. It wa

s reda

cted

 by the F

AA.

~ Ex

. 

C was

 prod

uced

 

in d

iscov

ery a

nd c

onsis

ts of a

 lette

r wi

th the

 ident

ical

 

lang

uage

 as 

the R

espo

nse

Letter

, writt

en 

by Pilat

us 

Engi

neer Joh

n Sen

ior and Oth

mar Zi

orje

n to

 Mr

. Rudo

lph, ma

nage

r 

of

 

the 

Smal

l

Airp

lane 

Direc

torat

e. Th

e 

Smal

l 

Airpl

ane

 

Direc

torat

e 

used

 

the i

denti

cal 

lang

uage i

n r

espo

ndin

g to t

he

FAA

's 

Acti

on 

Lette

r, 

in 

Ex. A.

Petiti

on fo

r Re

cons

ider

atio

n of R

epor

t No. N

TSB

/AA

R-11

/OS

 PB2

011

-91

040

5
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with ic

ing 

at the time

 the FAA

Action

 Letter was rev

iewed

 in 20

03, 

but Pilatu

s' Respon

se did

 not

inform

 the FAAof the histor

y of 

fuel 

icing 

that

 

dated

 

back

 

to the 

design

 

and 

certifi

cation te

sting

p

hase

 of the PC-1

2 . 

In 

effort to dive

rt 

attent

ion fro

m icing, t

he Respo

nse Let

ter 

instea

d 

assert

ed

that the F

BP 

cyclin

g 

pheno

mena (as

 

refere

nced 

in the 

Action L

etter)

 were 

caused

 

by a "f

ault

y

b

atch" of

 

Low 

Fuel 

Pressu

re Swit

ches

 

rather

 

than

 

poor F

BP perf

orman

ce i

n 

cold

 

weathe

r

 

(Ex.

 C

at p. 2.)

Pilatu

s docum

ents not disclo

sed to the 

NTSB

 show

 that

 as early

 as 1994,

 immed

iately

 after

the 

initial

 produ

ction of

 

the PC-12

,

 Pilatu

s 

identi

fied probl

ems wi

th fuel i

cing in

 

the 

PC-12

. This

previo

usly unsee

n eviden

ce revea

ls that the 

very 

first fli

ght

 of the

 very fi

rst

 PC-1

2,

 

serial numbe

r

1

01,

 

experi

enced fuel syst

em icing due to 

issues

 with 

Prist.

 

(Ex.

 

F

 

at p. 

1.)

 

Pilatu

s fa

iled t

o 

discl

ose

this fact,

 

or 

the re

sultan

t stud

y that

 was 

undert

aken to red

esign 

the 

fuel syste

m 

to 

incorp

orate 

a

fuel he

ater, whic

h was 

one 

of 

the 

recom

mendat

ions sugge

ste

d by the

 FAA. 

(Exs. 

I, F

 

an

d H.)

Pilatus 

also faile

d to disclo

se that

 the 

engine

er wh

o 

desig

ned the fuel

 syste

m deter

mined that the

propo

sed fuel

 heater

 was

 feasib

le and

 impor

tant 

for fl

ight

 

safet

y. Or 

that

 

the projec

t was

 

event

uall

y

aband

oned d

ue to cos

t. (Ex. G.)

 Email

s circul

ated a

mongst

 the h

ead P

ilatus

 engine

ers 

contai

n

langua

ge imply

ing that t

hey were 

well 

aware 

of the

 probl

ems

 

that

 

could 

occur 

if 

no 

Prist w

as a

dded

to the 

fuel.

 

the 

follow

ing 

langua

ge:

A

ugust 2000:

 "We

 

know 

that

 

a poten

tial 

probl

em exis

ts if th

e Pris

t

 

requir

ement

 

guidel

ines

in the

 AFM

are not fo

llowed

." (Ex. G

.)

Novem

ber 2000

: "URG

ENT, c

oncer

ning the fa

ilure

 of the subjec

t pump to ope

rate at

 low

tempe

rature

s, and expr

essed

 our 

conce

rn ove

r the safet

y asp

ects

 of 

such a

 failu~°

e... This

p

roble

m is 

deadl

y 

seriou

s. Plea

se ensure

 that it rece

ives the

 

highes

tprior

ity 

and respo

nd

with vour,fi

ndings

." 

(Ex. 

D,

 

empha

sis in origina

l.)

And yet anothe

r email sent to Pila

tus engin

eers 

from

 

one of

 

Pilatu

s'

 corpor

ate

 custo

mers

just 

month

s befor

e 

the FAA

Action

 Letter

 was recei

ved, state

s:

March 2003:

 "It is foun

d that

 the

 

fuel fr

eezes in

 

the 

Airfra

me fue

l filter

 after

 prolo

nge

d

flight

s at high

 altitud

es at 

low t

emper

atures

. Both b

oost pump

s 

will come 

on 

giving

 

an

indic

ation of fue

l filter

 block

age." 

(Ex.

 E.)

D

espite

 the 

know

n histo

ry of the p

recise

 issues

 raised

 in th

e Ac

tion Let

ter,

 Pilatu

s

intent

ionally

 divert

ed the FAA'

s 

attent

ion aw

ay from

 icing 

and

 

FBP 

failur

es to

wards

 a suppo

sed

"

pressu

re 

switch

" pro

blem.

 In i

ts Resp

onse 

Letter

, Pi

latus i

mplied that 

cyclin

g FB

Ps—fo

r

whate

ver reas

on—ar

e not a safety con

cern 

requir

ing 

emerg

ency

 action 

by a 

pilot. 

The Re

spons

e

Letter states

:

"Cycl

ing b

oost pum

ps cause

d by 

a pressu

re sw

itch w

ith th

e descr

ibe

d probl

em, d

oes

 not

requir

e any pilo

t action

, as it 

does

 

not, in 

any way,

 advers

ely 

affect 

the 

deli

very of fue

l to

 the

engin

e." (Ex

. 

Cat p. 

2.)

Inexpl

icabl

y, Pi

latus

 inform

ed the FA

Athat a 

condit

ion of

 

cycli

ng FPBs

 

"does

 not requir

e an

y

pilot 

action

." 

Regar

dless

 

of wheth

er 

a 

faulty

 Low Press

ure Swit

ch 

would presen

t

 a 

safety

 issue,

there

 is no way for a pil

ot in the

 cockpi

t to differ

entiate

 

betwe

en 

cycli

ng boost

 pumps

 cause

d by 

a

P

etition

 

for

 Recons

iderat

ion of Re

port No. NT

SB/A

AR-11

 

/OS

 PB201

1-910

405

1

5



faulty 

switch

 and cycling

 boost pumps cause

d 

by an LFP conditi

on. In 

fact, 

because the warnin

g

i

ndicator

 

for LFP 

does not 

work on the PC-12

 

(this issu

e is discu

ssed 

later in section

 C3),

 

cycling

F

BP lights are 

the 

only 

way to identif

y a LFP 

conditio

n. In 

the

 revise

d 

version of the PC

-12 AFM,

publishe

d a 

year after this acciden

t,

 the 

emergen

cy indicato

r for

 a LFP

 condit

ion

 instruct

s

 

the pilot

to look not 

for 

the 

LFP warning light, but for

 the followin

g:

"

Indicati

on: CAWS

Advisory

 

FUEL

 

PUMPcycling

 on and off 

every 

lOs."

(Ex. 

P-3, p. 3-48, 

sec. 3.17

.1)

Disturbin

gly, 

a 

nearly identica

l 

indicati

on for low f

uel pres

sure was publi

shed a year

 before

the crash in the AFM

for new PC-1

2 purchase

rs

 

(but not

 the accident

 aircraft) that r

ead:

"

Indicati

on: 

MFD

Fuel Windo

w —Both fu

el pum

ps cycling

 on and off 

every 

IOs."

(Ex. 

P-2, p. 

3-48, se

c. 

3.16)

Pilatus' assura

nces 

in 

the 

Respons

e 

Letter 

that cycl

ing FBPs

 are not a cau

se 

for

 concern

 

is

fundamen

tally at odds with the NTSB'

s 

Probabl

e Cause

 determ

ination, whi

ch criticize

s the pilot

for his 

failure to

 heed the 

only indicati

on 

during 

the acc

ident 

fl

ight

 —cycling

 FBPs.

 Therefor

e,

these new doctune

nts 

are critical

ly importa

nt to 

understa

nding

 

what cause

d this 

crash

 

and

 

Pilatus'

d

ecades

-long knowl

edge of the 

problem and

 failure

 to fix it. P

ilatus'

 assuranc

es li

kely thwarte

d

further investi

gation by the 

FAA,

 which 

may 

have led 

a 

safety

 recomme

ndation that

 would have

prevente

d this ac

cident.

Another false

 

represen

tation conta

ined in Pilatus'

 Respons

e Letter is

:

"

Cycling

 boost pumps, which

 are 

set to AU

TO will n

ot create an

 imbalan

ce situatio

n.

Furtherm

ore, if the pump

s are switch

ed 

to ON

for whateve

r reason and a

 

fuel 

imbalan

ce

d

evelops,

 the AFM

/POHgi

ves 

an emergen

cy

 

proce

dure to cor

rect the situatio

n."

 (Ex.

 

Cat

p. 2.)

The stateme

nt that 

cycling

 boost pumps 

will 

not create

 

an 

imbalan

ce is 

plainly

 

false and

c

ontrary 

to Pilat

us' 

long-hel

d knowl

edge. 

The stateme

nt also 

ignores 

the po

ssibility

 of 

a 

FBP

failure.

 Further,

 if the boost

 

pumps

 are set to AUT

O,

 

and one 

pump 

fails, an

 imbalan

ce 

situatio

n

will not 

only 

be created

, but 

it will

 be 

uncorrec

table.

 

Yet 

seven years

 after submi

tting 

the 

Respons

e

Letter,

 Pilatus assisted

 the 

NTSB in 

determini

ng 

that a boost

 

pump

 

did 

fail on

 

the subject

 aircraf

t

due to a 

lack of FSII. Th

e 

central 

focus 

of the

 2003

 Action and Res

ponse

 letters 

is fuel icing in

t

he PC-12 due to a 

lack of

 FSII, yet Pilatus

 

resolute

ly 

assured

 the FAA that concer

ns 

regardin

g

icing and potentia

l imbalan

ce situatio

ns 

was unjusti

fied.

C.The

 Severe 

Fuel

 Imbala

nce Was Cause

d by a 

Mechani

cal

 

Failure 

of

 

the

 Left-

Hand 

Fuel Boost

 Pump.

Page 62 of the 

NTSB Acciden

t Report states 

in 

section 

2.2.4 

that:

In addition

 to the

 low 

fuel 

pressur

e state

 that exist

ed duri

ng the acci

dent f

light,

 the l

eft-

sidefue

l 

system w

as not

 deliver

ing fuel

 

to the engin

e during muc

h 

of the 

flight.

 The

 NTSB

a

ttempted

 to 

determ

ine a possib

le rea

son 

for 

the restrict

ed fuel

 

supply

 from the

 left

 

tanl~

Althou

gh the ex

act source

 of

 

the 

restrict

ion could

 not be iden

tified, the post

-acciden

t

P

etition 

for Recons

ideratio

n of 

Report

 No.

 NTSB/AA

R-11/OS 

PB2011

-91040

5
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testin

g clearl

y show

ed that

 ice 

accum

ulati

on in the

 fuel

 

system

 (as a

 result

 of n

ot

 addin

g a

F

Sll) 

could degr

ade the

 perfo

rmanc

e of 

many 

fuel

 

system co

mponen

ts, includ

ing the f

uel

boost

 

pumps

 and valves.

T

he 

NTSB 

conclu

des that

 

the 

low fue

l 

pressu

re

 state

 

and 

the 

restri

cted fu

el su

pply

 from

 the

left tan

k durin

g 

the 

acci

dent fli

ght w

ere the r

esult of

 

an 

accumu

lation

 of

 

ice 

in the

 

fuel

syste

m with

 an in

itial 

concen

trated

 

amoun

t 

of

 

ice in

 the a

irfram

e fuel

 filter

. The

 NSTB

f

urther 

conclu

des that,

 if the pi

lot had 

added

 

a 

FSII to

 

the fu

el 

for

 

the f

lights

 on the

 day of

the accide

nt,

 as requi

red, the ice accumu

lation

 in the f

uel

 

syste

m would

 have

 been

 avoi

ded,

and aleft-

wing-h

eavy fu

el im

balan

ce 

would

 

not

 have dev

eloped

.

While 

the 

NTSB

 

strugg

led 

to deter

mine the cau

se of

 

the limite

d fuel supp

ly

 from

 

the left

hand tank, it noneth

eless

 concl

uded tha

t it was

 the result

 of 

icing 

in the

 fuel

 syste

m.

 

But 

previo

usly

undis

closed 

docum

entar

y 

eviden

ce 

unequiv

ocally 

proves

 that

 the PC

-12 fue

l 

system

 was de

signed

and inten

ded to 

operat

e durin

g a LFP 

situat

ion 

caused

 by 

icing. 

And, subseq

uent to

 the NTSB

i

nvesti

gation

, Petiti

oners a

nd 

their

 

consul

tants u

ncove

red 

new 

materia

l 

evide

nce incl

uding

 ke

y

compon

ents of the le

ft FBP.

 Forens

ic tes

ting a

nd an

alysis

 pinpo

inted 

a defi

nitive ca

use o

f the

l

imite

d left h

and 

fuel fl

ow—th

e left 

FBP 

was affli

cted 

with 

manufa

cturin

g 

defects

 that

 led to

 its

compl

ete failure

.

1. Ba

ck 

r g

 ound

a. In

dicatio

ns of a boost

pump fai

lure we

re pr

esent.

E

ven 

withou

t tangib

le eviden

ce 

of

 

a 

boost pum

p failure

, 

it is 

surpri

sing

 

that such was

 not

at the

 forefr

ont 

of the N

TSB analy

sis 

consid

ering 

the

 evi

dence 

that w

as 

avail

able 

during

 

the

investi

gation

. Dur

ing t

he fl

ight, a

 

recurr

ing L

FP 

condit

ion c

aused 

both 

FBPs 

to cy

cle.

(Airwor

thines

s Rep

ort p

. 25.) 

Just 

prior

 to imp

act, t

he le

ft 

and rig

ht 

fuel 

tanks 

were in 

an

unbala

nced

 fuel state

 

with 

the left

 

fuel

 tank heavy

 and 

the

 

right fu

el tank near

ly 

empty

. Th

e Repo

rt

a

cknow

ledge

d that

 

the left FBP cea

sed fuel circ

ulatio

n while

 the right

 FBP 

transf

erred 

fuel from

the right tank to the left

 tank, ther

eby 

creati

ng the increa

sing fuel 

diffe

rential

.

T

he above

 acci

dent 

scenar

io alon

e in

dicates

 a likely 

left

 

FBP

 

failure

. 

Intern

al 

compa

ny

docum

ents writt

en befo

re the

 PC-1

2 was even

 

in produc

tion

 

show

 tha

t the man

ufactu

rer foresa

w

this 

exact

 

failur

e 

scenari

o. Mor

eover

, inter

nal Pila

tus do

cumen

ts writte

n duri

ng the

 

post

-crash

invest

igatio

n revea

l that 

the 

manufa

cturer

 

consi

dered

 this 

very 

failur

e sequ

ence ear

ly in

 the

invest

igatio

n of th

is crash,

 but did not shar

e that anal

ysis 

with 

the

 NTSB.

While t

he FBP

s are d

esigne

d 

to co

rrect 

a fuel 

imbal

ance, the 

left 

FBP 

clearly

 did n

ot

perfo

rm this functi

on. Wh

y is tha

t so? If

 the cause

 was any

thing extr

insic

 to 

the 

pump,

 such

 

as

contam

inants

 or ice 

in 

the fuel, it is iiie

xpli~a

Ule 

wliy 

the sourc

e wou

ld 

oiily 

affect tl~e

 left

 side

w

hile the same

 

fuel was circul

ating

 and being

 transf

erred fro

m side

-to

-side. 

The

 only 

explan

ation

i

s a 

probl

em 

intrins

ic to the left 

FBP itself

.

b. Th

e le

ft-han

d boost

pump

 was di

scover

ed and e

xamin

ed subse

quent

 to

the 

NTSB inves

tigati

on.

During the NTSB

 invest

igatio

n, the 

only 

compo

nent

 recove

red from

 the 

left

 

FBP

 

was

 

the

impell

er hou

sing 

(Rep

ort a

t p. 

28). 

Howeve

r, s

ubseque

nt 

to th

e Pilatu

s-assi

sted 

NTSB

P

etition

 

for 

Recons

iderat

ion of 

Report

 No.

 

NTSB/

AAR-I

1/OS 

PB201

1-910

405

17



invest

igatio

n, 

Petiti

oners 

condu

cted 

a 

wreck

age 

inspec

tion 

(also 

atten

ded 

by 

Pilatu

s

repres

entativ

es). The inspec

tion

 

took

 

place 

in Dece

mber

 2012 in Pea

rblos

som,

 

Califo

rnia,

 where

the aircraf

t wreck

age was stored

 

after 

transp

ort

 fr

om 

Montan

a.

 

Petiti

oners' 

repres

entati

ves 

combe

d

t

hroug

h 

the wre

ckage

 and 

locate

d sever

al key

 compo

nents 

of 

the 

fuel sy

stem, incl

uding

 

the

armat

ure assem

bly

 

(or pump

 motor)

 of

 the 

left FBP

,

 depic

ted be

low.

An 

an

alysis

 of thes

e comp

onent

s 

provid

ed 

signif

icant n

ew e

vidence 

which n

ecessa

rily

alters

 the NTS

B findin

gs by 

provi

ding

 a tangib

le exp

lanati

on for th

e 

limit

ed left-h

and 

fuel

 flow

and 

result

ing imba

lance.

The left F

BP armat

ure 

was 

analyze

d 

at a lab i

n 

Pensac

ola, Florid

a. Foren

sic a

nalysi

s

r

eveale

d 

manufa

cturin

g def

ects 

that cr

eated 

an 

out

-of

-round c

onditi

on, i

n vio

lation

 of th

e

m

anufac

turer'

s 

specifi

cation

s. Th

is def

ective

 

condit

ion 

caused

 the lef

t FBP

 to 

operat

e in

 an

unbala

nced mann

er and eventu

ally 

fail comple

tely.

c. Des

cripti

on of t

he 

Boost

 

Pump

s

i. 

The

 RR537

10K Boo

st Pump

The subje

ct righ

t and left FB

Ps were

 

instal

led on 

the aircraf

t as new

 when th

e aircr

aft was

built

 by Pilatu

s in 

2001.

 

(Decla

ration 

of Richar

d Mc

Swain

 ("McS

wain Decl.

") 

at ¶¶8-

9.) 

They

were ma

nufac

lurea

 by Ci·aii

e 

Cu. aii~l 

were

 iiio

dol nu

niUor RR5

3710

K ("I

C 

pump"

).

 

(Id.) The

 

K

p

ump is a

 

centri

fugal 

pump

 powe

red by

 a 

D.C.

 electri

c mo

tor. 

(Id.)

 The 

motor

 in 

the K

pump

consis

ts 

of 

a 

rotati

ng arm

ature,

 which

 is af

fixed to

 an ar

mature

 shaft 

orient

ed ver

tically

 in the

pump.

 The a

rmatur

e sha

ft in t

he 

Kpump

 is hel

d in p

ositio

n 

at th

e top

 and j

ust be

low th

e

c

ommut

ator 

by 

self-alig

ning bearin

gs, whic

h are

 made

 of carb

on graphi

te. If

 

the ar

mature

 

shaft 

in

P

etition

 

for Reco

nsider

ation of Re

port

 No. NTSB/

AAR-1

1 /OS 

PB201

1-910
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the Kpump is 

rotating, the 

floating 

impeller, located just 

below the lower 

bearing, will 

also 

rotate.

The image below is a 

drawing of 

the 

K

pump.

Upper 

Spherical Bearing

R

etainer Spring

Magnet

Bnuh 

Holder

B

nuh

Motor Cover

Upper Cubon Spherical Bearin¢

bla~et Shell

Com~tator

—  Bnuh

Holder

Brush Holder

L

o~~~er Sphenca► Beazing

Retainer 

5pnng

Bnuh Holder

Lower 

Cazbon Spherical Beating

A

mtanue Shag

R ~Housing

Impeller

The 

pump's 

carbon brushes are 

constant-force

-spring-loaded, meaning they have 

constant

contact 

force with the 

rotating 

commutator. The 

commutator in the 

pump 

is made 

of copper, is

c

ylindrical in shape, and is 

pressed 

on the armature 

shaft. The 

commutator 

is 

concentric to, and

rotates with, the 

shaft. As 

rotation occurs, 

the constant-force springs 

maintain brush 

contact

pressure 

against the 

commutator. 

When 

electrical 

current 

is supplied to the 

pump, 

the 

brush

a

ssembly provides 

electricity to the 

commutator, resulting in 

rotational 

torque 

that causes the

armature 

shaft and fl

oating impeller 

to rotate. As 

fuel enters the pump 

through 

the inlet, 

impeller

rotation creates 

fuel flow, thereby 

providing the fuel flow 

in 

the 

overall system to the aircraft

engine.

Confidential internal 

correspondence 

between Crane Co. and 

Pilatus shows that the

RR53710K 

model boost 

pump ("K 

pump") was designed to 

replace the predecessor 

Crane

R

R53710B centrifugal 

boost pump 

("B pump") at 

the request of Pilatus fora "less 

expensive",

lower quality 

pump. 

(Ex. Y.) The "K" 

pump was introduced 

several years after certification 

of the

PC-12 and was 

not part 

of the fuel 

system at the time the 

plane was first certified by the 

FAA or

for the first 

seven years 

of aircraft 

production. The new "K" pump was redesigned 

with different

balancing 

properties, different 

carbon bearings, and a different 

brush system. Despite 

these

s

ignificant changes, the 

new 

model K pump 

never underwent the extensive 

testing 

and 

certification

normally performed 

on Crane 

pumps.

This 

image was created by 

Dr. Richard 

McSwain; Petitioners were advised that 

Crane Co. would not

allow 

use of the 

original Crane Co. 

drawing based 

on confidentiality 

concerns.
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The PC-1

2 Fuel

 Syst

em Haz

ard 

Assessm

ent indica

tes th

at the 

PC-1

2 fuel 

system 

was

devel

oped 

from 

the 

predec

essor PC-

7 / P

C-9 airc

raft:

 

"all 

the 

PC-12 fuel sys

tem 

compo

nents

 are

used 

in the PC

-7 

and PC-9

 system

s." (E

x. 

K,

 

p.

 

37,

 

Anne

x A, 

sheet

 

1 

[PAL-

MT 01

634].

) This 

is

how Pilat

us justifi

ed its use of

 the PC

-7/9 

syste

m failu

re rate

s for the PC-1

2. 

(Id.

 

and

 p. 

52 [P

AL-

MT01649]

.) 

Howev

er, 

becau

se the 

Kpump

 was

 not a

 compo

nent on the

 PC-7

 

an

d P

C

-9, 

the K

pump 

rende

red th

at 

justif

icatio

n unrel

iable.

 Most

 import

antly,

 Pilat

us did 

not 

condu

ct an

y

e

ndura

nce 

cold 

testin

g on

 the 

model

 

Kpump,

 

even after

 

a 

2001 fl

eet

-wide

 

boost

 

pump probl

em

render

ed doze

ns of Kpumps

 inoper

able

 

on Pilat

us

 PC-1

2 

aircraf

t 

in 

cold

 con

ditions

.

 Pilatu

s

 

should

h

ave en

sured 

that 

the ne

w mod

el pum

p was tes

ted an

d certi

fied 

with 

the P

C-12

 

fuel 

syste

m,

p

articul

arly consi

dering 

Pilatu

s' 

know

ledge that the fuel

 syste

m was hig

hly pro

ne to ic

ing.

ii. 

Intend

ed Purp

ose 

of

 

the Boos

t 

Pumps

As design

ed, t

he PC-1

2 

fuel syste

m draws

 fuel from

 both win

g tanks

 to suppl

y t

he engine

and also 

redist

ribute

s excess

 fuel

 

back

 

to the 

wing

 

tanks 

throug

h "motiv

e fl

ow" l

ines that 

operat

e

the 

jet 

transf

er and deli

very 

pumps

. 

The 

delive

ry pum

ps—o

ne in eac

h wing

—toget

her with

 the

Engin

e Dri

ven 

Pump,

 supp

ly fuel to t

he eng

ine a

nd prov

ide mo

tive flo

w unle

ss t

he fuel 

filter

becom

es obstru

cted, 

such as by ice.

When the fu

el filt

er bec

omes blocke

d, 

the de

livery 

pumps an

d engi

ne 

drive

n pump are

unabl

e to 

mainta

in 

suffic

ient 

fuel p

ressur

e to 

supply

 

fuel

 to the

 engin

e. To ove

rcome

 low 

fuel

pressu

re, and t

o avoi

d 

creati

ng an

 imbal

ance,

 the a

ircraft 

requir

es tha

t the tw

o FBPs funct

ion

proper

ly. 

One

 

FBP 

is 

locate

d in each

 wing's 

collec

tor tank.

 

The aircr

aft's

 FBPs

 provid

e

 

fuel

 syste

m

pressu

re 

when 

a 

LFP

 condit

ion exi

sts. (NT

SB Report at 2,

 and Sec

 1.6.2 a

nd 1.

16.2) (

NTSB

 Docke

t

#2

"Opera

tions"

 p. 

19-20.

) A

block

ed 

filter 

will pr

ovoke 

a persis

tent 

LFP condit

ion wh

ich 

will

cause

 the pump

s to cycle 

on 

and 

off as they repe

atedl

y attemp

t to overc

ome

 the LFP con

dition.

T

he FBP

s 

also b

alance

 the 

fuel

 

load

 

betwe

en 

the left

 and the

 right 

wing 

fuel 

tanks 

when

needed

. Afuel imbal

ance could

 

occur whe

n the fuel

 tank

s are

 uneve

nly filled

, over

 

time 

if

 

the

 two

F

BPs 

have slig

htly differ

ent capaci

ties, 

or if only

 one pump

 is turned

 on.

At some

 point 

durin

g the accid

ent flig

ht,

 the left FB

P fail

ed and wa

s una

ble to perfor

m the

above-

outlin

ed func

tions.

d. 

Inspec

tions 

and 

Results

i. Labora

tory Setti

ng

Subse

quent

 to 

the NTS

B invest

igatio

n, the r

ecover

ed compo

nents 

of 

the

 right and

 left 

FBPs

u

nderw

ent optic

al mic

roscop

ic and

 

SEM

inspec

tion 

at 

McSwai

n Engi

neerin

g, 

Inc. 

in 

Pensac

ola

FL. There were 

additi

onal inspec

tions 

at 

other facilit

ies, inclu

ding measur

ement

s

 

using spe

cializ

ed

equip

ment at 

Anam

et Inc. in Haywa

rd, C

A. 

Dr. 

Richard

 McSwa

in was 

then 

asked to per

form

 a

material

s failur

e 

analys

is and 

engine

ering inve

stigat

ion 

of certai

n comp

onent

s fro

m the accid

ent

aircra

ft, includ

ing,

 most 

signif

icantly

, the

 previo

usly und

iscove

red 

compo

nents

 

of the left

 hand

FBP. 

The 

Declar

ation

 of

 Dr. 

McSw

ain

 

is 

attach

ed to 

this

 

Petiti

on. ("M

cSwai

n 

Decl."

)

McSwai

n 

Engine

ering

 is a c

onsult

ing fir

m wit

h capa

biliti

es in 

materia

ls 

engine

ering,

mechani

cal eng

ineeri

ng, and fore

nsic 

chemis

try,

 

and h

as state-

of-the-

art

 equip

ment 

partic

ularly

suited

 to t

he sc

ience 

of fa

ilure 

analys

is and

 engi

neerin

g invest

igat

ion. 

These 

capabi

lities

s

pecifi

cally 

includ

e opti

cal and

 

scanni

ng ele

ctron

 

micr

oscopy 

(SE

M), 

physic

al, 

dimen

sional

,

c

hemic

al 

and 

mecha

nical 

proper

ty eva

luatio

n; and

 comp

rehen

sive p

hotogr

aphic 

documen

tation
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capabi

lity. 

McSwa

in Eng

ineeri

ng, I

nc. 

utilize

s 

standa

rd meth

odolo

gy 

and ge

nerally accept

ed

techni

ques in per

fornun

g fai

lure ana

lysis

 and i

ncorpo

rates 

intern

al pee

r 

review

 thro

ughout the

failur

e analys

is proces

s.

The labor

atory inspec

tions were 

condu

cted

 in 

a 

neutra

l setting

, 

attend

ed by

 repres

entativ

es

of all partie

s to the litigat

ion, 

inclu

ding sev

eral fo

r Pilatu

s. Af

ter

 the 

inspec

tions,

 

Petiti

oners

 asked

D

r. Ric

hard 

McSw

ain 

to 

docum

ent his 

an

alysis 

of the

 facts 

and find

ings 

in a sc

ientifi

c report

,

w

hich 

is attach

ed to 

this petitio

n,

 and the conten

ts of which

 are disc

usse

d bel

ow.

ii. 

Nonop

erati

on of 

left-h

and

 boost 

pump 

at imp

act

Exami

nation

 

of 

the 

recent

ly re

covere

d 

armatu

re 

asse

mbly

 

reveal

ed t

hat the

 right 

FBP

motor was rotati

ng at

 the time of impa

ct, but the left 

FBP mot

or 

was not.

 (McS

wain D

ecl. at 

¶13.)

The s

ubject

 left h

and p

ump 

armatu

re as

sembly

 shown 

below

 was bent 

on 

the en

d t

hat

passes

 throu

gh the

 

pump housi

ng 

and in

to 

the imp

eller.

 The lef

t pump

 

exhibi

ted stat

ic 

impac

t

signat

ures w

here the imp

eller 

contac

ted th

e 

pump housin

g on 

impac

t 

in ano

n-rotat

ing man

ner,

with result

ing fractur

es of

 

only three 

impel

ler 

vanes.

 

(McSw

ain 

Decl.

 at

 

¶13.)

Belaucing

 Petry

Cbnwmtat

or

~I

Crntrifiig

al Fuel Boo~i

Rimp Housin

g 

lwpnct

DP

-0996

Labor

atory e

xamina

tion

 of the p

ump 

housin

g 

reveal

ed n

on-ro

tation

al cont

act

 

damag

e 

in

the a

rmatur

e shaft

 

bore f

rom t

he ar

mature

 shaft

. (Mc

Swain

 Decl.

 at 25-2

8.) 

The damag

e 

was

c

aused

 

by impa

ct of one 

of the a

rmatur

e shaf

t 

fl

ats 

with 

the bo

re of the p

ump h

ousing

. The

statio

nary i

mpact

 mark

s can 

be c

learly

 seen 

in the

 optica

l st

ereo 

microgr

aphs

 below

 (Id.,

A

ttach

ment 3.)
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Stationary `· ~-

I

mpact Mark '—~,

'~;

.;

MDPB-024

The marks were also 

examined with the 

SEM, which further confirmed 

that 

there was 

no

evidence of 

significant rotation of the armature 

at the time of  impact, as shown below (Id., 

Att. 4.)

T

he left 

FBP motor should 

have been 

rotating 

at impact because logs 

from 

the 

plane's

onboard computer 

show that the left 

FBP was activated about one hour into the flight and

c

ontinuously activated after that 

until the crash. When the 

pump 

is 

in an 

active state, the 

motor

should be rotating at 

approximately 

7800 rpm. The 

lack of 

rotation establishes that the left 

FBP

h

ad failed.

In contrast, the 

right FBP exhibited 

clear evidence of rotation /operation at impact.

(McSwain 

Decl. 

at ¶29.) 

Stereomicroscopic 

examination of  

the edge 

of 

the bore revealed 

multiple

p

ump armature impact marks, 

consistent 

with "chatter" caused by the armature rotating at impact,

as shown below 

on 

the 

left (Id. at ¶17, Att. 

19.). The same marks were observed using the 

SEM,

s

hown 

below 

on the right (Id., 

Att. 20.). The 

pump armature 

shaft 

contact

-induced 

marks in the

right boost FBP shaft 

bore were 

significantly different than those in the subject left FBP. The left

did not 

exhibit the characteristic 

chatter marks indicative 

of 

armature 

rotation.
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Examination 

of 

the 

impeller side 

of the FBP 

housing reveals that the stationary impact

m

arks 

extended into 

the fuel boost 

pump impeller cavity as 

shown below (Id. at ¶13, Att. 5.) 

There

were no 

indications of left 

FBP operation at the 

armature shaft bore exit point 

in 

the 

pump housing

impeller cavity at 

impact. (Id. at ¶13.)

iii. 

Commutator imbalance

A combined 

photo of 

commutator bars 

of 

the 

left-hand boost pump commutator is 

shown

below. (Id., Att. 

6.) The 

commutator bars 

are darkened at the 

brush 

contact 

sites. The

c

ircumference of the 

commutator reveals a 

banding 

of both dark 

and 

light surface conditions. This

b

anding is 

indicative of 

anout-of-balance 

commutator condition and non

-uniform 

contact 

between

the brushes an

d the 

commutator. 

(McSwain Decl. dl 

¶¶14 

and 27.) 

This cunaitiun resullea 

in

a

lternating contact 

pressures 

between 

the 

commutator 

and 

the brush assembly. 

(McSwain Decl. 

at

¶

¶14, 

15, 

35.)
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In 

a 

proper

ly ope

rating 

pump,

 the p

atina

 

on 

the

 

commu

tator

 bars 

should

 be a reflex

ive

sheen

 with a predo

minate

ly 

coppe

r 

color.

 

An out-

of-bal

ance comm

utato

r causes

 

the 

brush

 

to 

glide

over one area and

 then come

 

down

 hard on

 others

, ca

using the

 patina

 to scrap

e aw

ay. 

The 

result

i

s 

seen in the varyi

ng light and 

dark 

patter

ns. 

The photo

 below is

 what

 norma

l we

ar on the patina

o

f

 

the 

commu

tator should look

 like.

 This

 

shows ho

moge

nous wear,

 color

 

and 

bandin

g.

i

v. 

Total Ind

icated

 Runout

One 

specif

icatio

n for F

BP comm

utato

rs is T

otal

 Indica

ted R

unout 

("TI

R"). TIR

 is

 the

d

imensi

onal c

haract

erizat

ion of

 round

ness. 

If the

 TIR o

f 

a 

rotati

ng 

part ex

cee

ds th

e tole

rance

s

pecifi

ed 

in the 

techni

cal 

docum

ents,

 it is c

onside

red "

out-o

f-round

". E

very C

rane

 Kpump

m

an

ufactu

red an

d certi

fied 

for 

use 

in air

craft mu

st b

e buil

t to a

 certai

n T

IR speci

ficati

on$,

otherw

ise 

it 

is 

unairw

orthy.

 

An 

out

-of

-round

 

condit

ion will be i

ndicat

ed by 

a 

higher

 TIR

 numbe

r.

The 

commu

tator

 for 

the 

left FBP was

 measur

ed at An

amet, Inc. in 

Hayw

ard, CA

using

 a

s

pecial

 

electr

onic 

instr

ument 

capabl

e 

of me

asuri

ng 

tolera

nces 

in 

the 

thou

sand

ths 

called a

C

oordin

ate Measu

ring Mach

ine 

("CM

M") 9.

 The CMM

was u

sed to 

recons

truct

 the 

TIR of 

the

 

left

boost

 pump 

commu

tator

. 

The 

instru

ment's

 

scanni

ng touch 

probe

 was swep

t

 down

 the comm

utato

r

bar leng

th and

 

over

 

the 

surfac

e of

 the 

commu

tator

. (McS

wain

 

Decl. at

 ¶15.)

 The mea

surem

ents

8 The docum

ents that 

specif

y 

the 

TIR

 for the Kpump

 are 

confide

ntial 

pursua

nt to a

 protect

ive order.

9 TIR

 

is 

typical

ly meas

ured by

 

center

ing an armat

ure shaft and 

rotatin

g 

the shaft while

 mea

suring

 the

p

erpend

icular posit

ion of th

e 

commut

ator

 bar surfac

es. This 

measur

ement 

was 

not possibl

e 

for 

the left-

hand 

pump

 

commut

ator 

becaus

e the shaft

 was 

bent

 

from

 the impact of

 

the accid

ent.

 

(McS 

Decl. 

at 

¶15.)
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were

 made in both 

the 

non

-cont

act and cont

act

 areas 

of 

the co

mmut

ator

 bars,

 as show

n 

belo

w (I

d.,

Att. 8.)

The

 CMM

scann

ing

 touch

 pro

be 

data 

was used to

 

const

ruct

 the roun

dness c

ondi

tion

 of 

the

comm

utat

or. (

McSw

ain Dec

l. at

 ¶15.)

 Area

s 

of

 

impa

ct

-indu

ced surf

aces

 were rem

oved fr

om the

C

MM

data 

to en

sure

 repre

senta

tive p

re-acc

ident

 surf

ace d

ata f

or t

he no

n

-cont

act

 are

as of

 

the

comm

utat

or. (

Id.) The

 resul

ts

—whi

ch 

are 

purely

 

objec

tive

—sho

wed

 

that

 the L

H boo

st

 pump

commu

tato

r TIR

 

was 

four

 

times

 the 

accep

ted limit

.

 

(Id.)

 This is

 the d

iscre

pancy

 

meas

ured 

on 

the

non-

conta

ct su

rface

s (su

rface

s not

 subj

ect to 

wear

 

throu

gh 

use)

 an

d 

corre

lates d

irect

ly w

ith

 the

r

unou

t meas

urem

ent 

when

 

the part left th

e 

facto

ry. 

(Id.)

 

The

 deriv

ed TIR

 

meas

urem

ent

 

for t

he

 left-

hand pum

p comm

utat

or is sh

own

 on the

 graph

 belo

w. (Id

., 

Att. 23.

)

The 

out

-of

-rou

nd 

condi

tion 

of 

the 

as-ma

nufac

tured 

left F

BP comm

utato

r was

 a

manufa

cturi

ng def

ect and would

 not ha

ve chan

ged afte

r

 the pum

p wa

s 

in 

servi

ce. (McS

wain

 Decl.

at ¶15.)

 The

 dyna

mic

 imba

lanc

e 

of

 

the co

mmut

ator

,

 

as evi

dence

d by t

he a

ltern

ating d

ark 

and ligh

t

band

s 

on 

the 

comm

utat

or, 

comb

ined

 

with 

the 

dimen

siona

l sta

ck-u

p co

nditi

on 

betw

een

 the

commu

tato

r and the

 brus

h holde

r, le

d to the in-

servi

ce c

ommu

tator

-to

-brus

h holde

r

 

conta

ct.

 

(Id.)

I

n contr

ast,

 exami

natio

n of 

exe

mplar

 

FBPs wer

e sh

own to 

exhib

it

 roun

dness

 withi

n the

C

rane 

speci

ficat

ion 

limit

s.

 

(McS

wain

 Decl.

 

at 

¶33.)

 

The right FB

P comm

utat

or 

meas

ured

 a TIR

that only slig

htly exc

eede

d the Cra

ne 

speci

ficat

ion,

 

as sho

wn belo

w 

(Id.

 at ¶¶

19 a

nd 30,

 

Att. 23

.)

Labo

rator

y inve

stiga

tion revea

led, how

ever

, that

 the rig

ht FBP

 

comm

utat

or had

 not been

 runni

ng

in an 

out-o

f-bal

ance

 

condi

tion.

 (McS

wain De

cl. 

at ¶1

9.)
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'liri.~l 

Indicat

ed 

Runaul ('I IR)

o

.ao~

o

.o0a

0

.005

-

n Upper

 

Area(non

-contact)

o 

v

r

a~ 

'',

■Wear Area (contact)

0

.003

- 

Mar Allowable Riumut

O

.ODZ

0.001

0 J -- 

_ -_ 

r 

___.

SubJect Risht 

Subject Lek 

E%43 

EXdS

When building the boost pumps and armatures, 

Crane 

technicians use what is called a

M

anufacturing 

Outline ("M.O.") 

which contains step-by-step procedures that 

the technician is

r

equired 

to follow. The technician assembling 

the pump 

is required to follow the detailed assembly

i

nstructions 

delineated in the M.O. 

Significantly, 

the M.O. 

for 

the RR53710K pump and armature

failed to specify that the 

TIR 

should be 

verified during assembly. 

This is a 

fundamental omission

that is the direct 

cause of 

the left 

FBP having left the factory 

in 

a defective condition.

Federal regulations require that the parts certified 

for 

use 

in an 

aircraft must conform to

specifications. The left FBP's out

-of-specification TIR was a manufacturing 

defect. 

Accordingly,

the left 

FBP should not have been released from the 

factory for 

use on the subject aircraft.

e. Result of the Faulty Manufacturing

i. The 

left-hand 

boost 

pump 

left the Crane 

factory 

with a

m

an

ufacturin  gdefect·

Forensic analysis revealed that the 

left FBP was defectively 

manufactured 

in an 

out

-of-

round condition, over 400% out 

of specification. Examination 

also revealed light and dark bands

caused by 

uneven repeating brush contact 

pattern on 

the commutator surface. This 

indicates that

the 

pump had been operating in 

an out

-of

-balance 

condition with non

-uniform brush-to-

commutatorcontact. Because 

this condition would not have changed alter the pump 

lest the (;ra

ne

factory, 

this 

condition was the result of a manufacturing defect. 

Moreover, 

documents show that

Crane did not have a 

manufacturing 

process 

step for checking TIR 

at 

the 

time the left FBP was

manufactured. The left FBP was 

dimensionally uncentered and dynamically 

unbalanced when the

pump left Crane's 

possession after manufacture. It should never have been placed into 

service 

in

i 

ts defective 

condition.
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ii. 

The 

manufa

cturi

ng 

defec

t in

 the left-

han

d 

boost

 

pump led

to it

s fai

lure.

D

uring

 manu

factu

re o

f the 

K

pump

 arm

ature

, the

re is 

a bala

ncing

 req

uirem

ent.

 An

i

mbala

nced

 arma

ture

 occu

rs 

when

 

the a

rmatu

re's 

cente

r of 

mass

 is d

iffer

ent from 

its ce

nter

 of

rotat

ion.

 

The roo

t cause

 

of 

the left 

FBP 

failu

re was th

e 

combi

natio

n of

 

a dimen

siona

lly

 uncen

tere

d

a

nd a

 

dynam

icall

y im

bala

nced

 cond

ition c

ause

d by

 

a defe

cti

ve 

manufa

cturi

ng

-indu

ced o

ut-o

f-

speci

ficat

ion c

ondit

ion. 

Such

 

led t

o the

 degra

datio

n 

of

 

the p

ump by co

mmut

ator

-to

-brus

h br

ush

holde

r 

conta

ct.

The effec

t of an out-o

f-roun

d cond

ition

 

on 

the pump

 is decre

ased

 

perfo

rmanc

e lif

e 

of 

the

motor.

 

Icing

 condi

tions

, espec

ially

 with

out Pri

st, 

will

 

cause 

fuel

 

to be

come

 more

 vis

cous. T

he

m

ore visc

ous the 

fuel,

 

the 

harde

r 

the 

pump

 must

 wor

k 

and the 

more

 ampe

rage

 it m

ust

 pull.

 The

m

ore 

the pum

p 

must 

work

, 

the 

more cu

rrent

 must

 pass th

rough 

the br

ushes

 to the armat

ure. T

he

more cur

rent

 that pass

es, the

 great

er the wear

 on the

 comm

utat

or and 

brush

es.

 

If

 

the 

comm

utat

or

is out-

of-rou

nd, it i

s alr

eady 

a wea

k 

moto

r. Whe

n 

this 

weak

ness

 is com

bine

d wi

th h

igh 

curre

nt

densi

ty, pitti

ng and

 scor

ing of w

ill appe

ar on t

he comm

utat

or, 

and th

e 

brush

es 

will wea

r 

at a 

much

grea

ter rate

 than norm

al.

The 

mecha

nical

 defe

cts 

in th

e le

ft 

FBP 

weak

ened

 its pe

rfor

mance.

 A

s 

a 

pump

 mo

tor

weak

ens, the pres

sure and

 vol

ume

 

of

 fl

uid 

will 

decre

ase. The 

carbo

n 

build

up from

 

the bru

shes 

on

t

he left

-hand

 

comm

utat

or pad was

 built

 up so mu

ch in spo

ts 

that

 

it 

coul

d not

 effic

iently

 trans

fer

elect

rical 

ener

gy be

twee

n th

e br

ush a

nd th

e 

comm

utat

or 

to th

e wi

ndi

ngs. D

ue 

to th

is 

carbo

n

build

up, the 

left 

FBP

 prog

ressi

vely

 weak

ened

 thr

ougho

ut 

the

 accid

ent

 fligh

t, fr

om ope

ratin

g at

about

 50%

 cap

acity to 

event

ually oper

ating

 ver

y poo

rly, or 

perha

ps not at

 all. A

t

 

the

 time

 

of th

e

crash

, th

e left

-hand

 pump

 was signi

fican

tly di

mini

shed

 in perf

orman

ce 

and

 was

 total

ly ineff

ectiv

e

to mee

t the 

syst

em requi

remen

ts inclu

ding

 resto

ratio

n of

 

fuel

 press

ure

 

and ba

lanci

ng o

f fu

el.

f. 

The left

-hand 

Boos

t

 

Pum

p fail

ure

 

led to the seve

re i

mbalan

ce.

T

he ai

rcraft

's 

FBPs

 

are 

criti

cal 

comp

onen

ts 

of 

the c

ompu

ter

-cont

rolle

d fuel

 sys

tem

(McS

wain

 Decl

. at ¶36

.) Each pu

mp can on

ly draw

 fuel

 fro

m it

s 

respe

cti

ve 

wing

 

tank

 (righ

t or

left).

 Whe

n they are call

ed upo

n to prov

ide back

up

 

fuel

 

press

ure,

 both pum

ps 

must ope

rate

 so

 that

fuel 

is 

draw

n fro

m both

 side

s of 

the 

plane

. 

Duri

ng the

 

accid

ent

 

fl

ight,

 

the lef

t FBP wa

s in suc

h a

degr

aded 

condi

tion 

that 

when

 it w

as act

ivate

d 

in 

tand

em w

ith 

the 

right

 

FBP,

 

it co

uld

 not

"com

pete

", and

 the right

 pum

p beca

me th

e only one pro

vidi

ng

 fuel 

press

ure.

While o

ne 

FBP

 can mai

ntain

 enou

gh fuel 

press

ure to a

void sta

rving

 the e

ngine

 dur

ing 

a

fuel

 filte

r icing

 

condi

tion,

 if onl

y 

one 

pump 

is opera

ble,

 

fuel 

will be

 trans

ferre

d from

 

one 

wing 

to

the 

other

 

at 

appro

ximat

ely 1

1 lbs

. per

 minu

te. 

Conse

quent

ly,

 when 

the left 

FBP

 

failed

, the

 right

FBP drew

 fuel

 from

 the

 right

 tank

 and

 trans

ferre

d it to the

 left tan

k until

 

the left

 

tank

 

was full

 and

the right

 tank was

 

nearl

y 

empty

,

 

causi

ng 

a 

sever

e fuel 

imbal

ance.

For s

ituat

ions 

of

 fuel imb

alanc

e, th

e PC

-12 is eq

uippe

d wit

h 

a 

balan

cing syst

em. T

his

syst

em al

so d

epend

s on prope

rly 

funct

ionin

g 

FBPs

; the

 

pump

 

on the h

eav

y side 

is s

uppo

sed to

corre

ct the imb

alan

ce by drawi

ng 

fuel fro

m the

 

heavy

 sid

e and tr

ansfe

rring it

 to

 

the 

light

er 

side.

B

ut 

again

, beca

use the left FBP

 

had 

faile

d, it c

ould not

 

redis

tribu

te 

fuel,

 

rende

ring th

e bal

ancin

g

syst

em inop

erati

ve. 

The

 PC-1

2 has

 no back

-up

 

pump

 or 

mean

s to

 trans

fer fu

el from

 

the hea

vy

side to the

 

light

er 

side 

in 

the ev

ent 

of

 

a fail

ed 

or 

degra

ded pump

.

 The fue

l sy

stem

 

was

 there

fore

incap

able of c

orrec

ting the fuel imb

alanc

e.
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Whe

n 

the lo

w 

fuel

 

pres

sure

 

con

diti

on ar

ose,

 

it 

init

ially

 took

 

app

rox

ima

tely

 14 mi

nut

es 

to

crea

te an

 imb

ala

nce

 of

 

601

bs (

by tak

ing

 30

1bs

 

fro

m 

one s

ide an

d tran

sfer

ring

 it to t

he ot

her)

. (I

d.)

Thi

s 

calc

ulat

es to 

abo

ut

 21b

s per

 min

ute

 mor

e fuel

 fro

m th

e rig

ht s

ide t

han

 fro

m 

the

 left.

g. 

Con

clu

sio

ns

The

 hea

rt 

of 

the 

elec

tric

al 

moto

r 

of

 

the

 FBP

s 

is 

whe

re

 the b

rus

hes

 mee

t

 the co

mmut

ato

r

bec

aus

e th

is 

is w

her

e t

he 

elec

tric

al e

ner

gy i

s co

nve

rte

d in

to m

ech

ani

cal

 ene

rgy

. 

The

 mos

t

pro

min

ent

 area

 th

at wea

rs in

 an ele

ctri

c mot

or

 is the

 

com

muta

tor

 

an

d the br

ushe

s.

The

 left

 

FBP

 

cont

aine

d a 

man

ufa

ctu

rin

g 

defe

ct tha

t cau

sed

 un

eve

n co

ntac

t be

twe

en

 the

bru

she

s and

 the

 

com

muta

tor

. 

Thi

s cr

eate

d an

 

un-c

ente

red 

an

d un

bal

anc

ed op

erat

ing

 cond

itio

n an

d

resu

ltin

g in det

erio

rati

on 

of 

the pu

mp

 arm

atu

re 

ass

emb

ly, whi

ch 

ulti

mate

ly 

cau

sed

 the 

left 

FPB

 to

f

ail.

One

 

of 

the

 

prim

ary

 pur

pos

es of

 the bo

ost

 pum

ps

 is 

to prov

ide

 

fuel 

to t

he en

gin

e

 in the e

ven

t

o

f 

low

 fuel

 pres

sure

, 

suc

h 

as 

whe

n 

the 

filt

er 

bec

ome

s blo

cked

 wi

th ice

. (E

x. 

AD[Pil

atus 

Dep

o.

 of

J. 

Sen

ior

] 

at 46

5:1

1-4

66:

3.) 

Eve

n as

sum

ing th

e lack

 of

 

FSI

I 

cau

sed

 the bl

ock

ed

 filte

r, the no

rma

l

sys

tem

 oper

atio

n is to acti

vate

 the FB

Ps. Th

e

 FBP

s

 are s

upp

osed

 to wo

rk

 prop

erly

 

in 

this

 

situ

atio

n,

and

 cor

rect

 the

 con

diti

on cau

sed by

 ici

ng. 

But

 here

, 

unfo

rtun

atel

y,

 

the

 left 

boo

st

 

pum

p fail

ed for

a 

rea

son com

ple

tely

 

unre

late

d to th

e 

lac

k of

 FSII

. 

Ther

efor

e,

 it s

tand

s to

 r

eas

on that 

the

 lac

k o

f

FSI

I bea

rs no rela

tion

 to the

 fail

ure

 of t

he boo

st pu

mp

 whi

ch

 

cau

sed

 

the cr

ash.

A

s 

furt

her

 

sup

por

t 

of 

the 

rem

ote

nes

s of

 

FSII

, the 

acci

dent

 cou

ld

 hav

e

 occ

urr

ed e

ven if

 the

 fuel

had

 FSI

I. The

re are

 seve

ral rea

son

s th

e FBP

s

 may

 acti

vate:

 

if th

ere

 is

 an

 

imb

ala

nce

 

of fu

el

 bet

wee

n

the

 two

 tan

ks,

 if the En

gin

e Dri

ven

 Pum

p fa

ils,

 

or 

if

 ther

e is

 a bl

ock

age of

 

the

 

fuel

 

filte

r. T

her

e

are 

a 

num

ber

 

of con

tam

ina

nts

 th

at c

ould

 

blo

ck 

the

 

filt

er, 

othe

r tha

n 

icin

g. 

(Ex

. AD

at

 

465

:11

-

466:

3.) 

The

 boo

st 

pum

ps 

coul

d h

ave

 bee

n a

cti

vate

d du

e 

to 

a 

filt

er 

clo

gge

d wi

th 

anot

her

con

tam

ina

nt,

 eve

n if 

FSI

I ha

d 

bee

n 

add

ed. 

In

 suc

h 

a si

tuat

ion, 

the lef

t FBP

 

wou

ld

 

still

 

hav

e 

fail

ed

and

 the

 acc

iden

t wou

ld

 

still 

hav

e 

occu

rre

d,

 whe

the

r or 

not

 

FSI

I 

ha

d 

bee

n 

add

ed.

h. R

elat

ions

hip of

 

New

 Ev

ide

nce

 

to

 Pro

bab

le C

aus

e 

Det

erm

ina

tio

n

The

 NT

SB

 inv

esti

gati

on ce

nter

ed h

eavi

ly on

 ef

fort

s to

 

det

erm

ine

 the

 cau

se o

f

 

the sev

ere

lef

t-wi

ng hea

vy

 fuel

 im

bal

anc

e. The

 Re

por

t dedi

cate

d sign

ific

ant

 an

alys

is in 

effo

rt 

to 

prov

ide an

u

nder

stan

ding

 of h

ow 

the 

fuel

 sy

ste

m oper

ate

d du

rin

g th

e 

acci

dent

 

fl

ight

. B

ut

 bec

aus

e 

the

 

NTS

B

did not

 hav

e acc

ess to 

crit

ical co

mpo

nen

ts of

 

the

 

left

 

FBP

, 

an

d 

bec

aus

e Pila

tus

 did

 not

 pr

ovid

e the

NT

SB wit

h crit

ical

 info

rmat

ion,

 

its ef

fort

s wer

e ne

cess

aril

y

 inc

omp

let

e 

and r

esul

ted 

in 

wha

t m

igh

t

be des

crib

ed as a spec

ulat

ive 

expl

anat

ion

 for th

e fuel 

imb

ala

nce

. T

he R

epo

rt s

urm

ise

d 

that

,

"Th

is im

bal

anc

e was

 like

ly crea

ted

 be

cau

se the ri

ght fuel

 bo

ost

 pu

mp ha

d 

deli

vere

d mo

re

 

fuel

t

o the

 eng

ine

 tha

n the

 left

 fuel

 boo

st pu

mp

 had de

live

red

 (li

kel

y 

bec

aus

e

 

of

 

a res

tric

ted flo

w of

fuel

 fro

m th

e lef

t-wi

ng ta

nk) du

rin

g th

e ti

me

 that bo

th fu

el boo

st 

pum

ps wer

e sim

ult

ane

ous

ly

cycl

ing.

" (R

epo

rt at p. 52.

)

The

 Rep

ort

 furt

her ob

ser

ved th

at,

 

eve

n wit

h 

the left

 

FBP

 

on con

tinu

ousl

y, 

the fuel

 pres

sure

out

put 

of 

the 

left

-sid

e 

fuel

 sys

tem

 ha

d de

grad

ed 

to le

ss t

han

 2psi,

 

and 

the

 left

 FB

P c

ould 

not

maint

ain

 the re

quir

ed 

fuel

 sy

ste

m pre

ssur

e. 

(Re

por

t at p. 

52.

)

 In

 

cont

rast

, it 

rec

ogn

ize

d that

 t

he

r

ight

 

FBP

 co

uld

 

tak

e 

ove

r 

the

 

dut

y of

 prov

idin

g pr

essu

re an

d en

sur

e a 

con

tin

uou

s one

-wa

y flo

w

P

etit

ion 

for Re

con

sid

era

tio
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 Rep

ort

 No. 

NTS

B/A

AR-

11/

OS

 

PB2

011

-91

040

5

2

8



of fuel 

to 

the eng

ine with

 relativ

ely high

 output 

pressure

. (Report 

at p. 

52.) 

Thus, the 

NTSB

conclud

ed that, about 

1 hr. 21 mi

ns 

into 

the flight, the entire 

fuel 

supply 

was 

being

 

provided by

the right 

FBP,

 

causing

 

the 

left-win

g heavy imbal

ance to inc

rease. (Re

port at p. 5

3.)

A

s the Report 

acknowl

edges,

 the conti

nuous 

operatio

n of

 

the 

left 

FBP 

indicate

s that the ABS

comman

ded the pump to operate to corre

ct an imbal

ance and

 

to main

tain

 

adequat

e 

fuel press

ure.

(Repor

t at p. 52)

 

But a gaping omissio

n 

in 

the 

report

 is th

e failu

re to address

 why the

 

left 

FBP

 was

unable 

to 

functio

n despit

e Pilatus

' 

recognit

ion 

that "a

 

single

 fuel 

boost 

pump o

peratin

g

continuo

usly could

 simulta

neousl

y correct

 a 

fuel imbal

ance and 

a 

low fuel

 

pressur

e state."

(

Report at p. 50; 

Airworthi

ness 

Report at p. 

25.)

T

he 

initial 

obvious

 

inaccura

cy her

e is that a

 single 

FBP 

can 

only cor

rect 

an 

imbalan

ce

conditi

on if that FBP is in the 

wing 

that 

happens

 to 

have the 

greater

 

level/

quantity

 

of 

fuel. 

Each

of the two FBPs

 can only

 

push fuel 

to the

 

opposite

 side of the pla

ne. 

So, one

 

FBP

 acting alon

e

(for exampl

e, th

e left FBP)

 

can only

 correct an imbal

ance when the fuel lev

el is g

reater

 /heavie

r

o

n 

its 

own 

(left) 

side, 

but is 

complet

ely unable to corr

ect 

an 

imbalan

ce when

 the 

fuel

 

is greate

r

 

on

the opposi

te (right) 

tank. 

This 

is why both FBPs mu

st operate

 

when 

there is a LF

P condi

tion. On

e

p

ump operati

ng 

alone 

will transf

er fuel

 from one 

side

 

to the 

other.

Here, the continu

ed 

function

ing of the

 right

 FBP 

after

 

the left FBP

 failed created

 an eve

r-

increasi

ng fuel imbalan

ce conditi

on. At

 the same

 time, the 

balancin

g system

 

comman

ded

 the left

FBP to correc

t the imbalan

ce,

 

which 

was 

impossib

le because

 the left FBP

 

was 

inoperat

ive 

with no

back up. This

 is the exact

 

failure scenario

 descri

bed 

in 

the 1993 

Fuel 

Syste

m Hazar

d Assess

ment

r

equired 

for certific

ation of the PC-12

.

S

econdly

, the Report

 conclu

ded that "the 

low fuel 

pressure 

state 

and

 the restricted fu

el 

supply

from the left 

tank 

during the acciden

t 

flight

 were the result of an acc

umulati

on of 

ice in the

 fuel

system 

with an initial concentr

ated amount 

of

 ice at the

 airframe

 

fuel 

filter." (R

eport Finding

 #3.)

B

ut 

again,

 this expla

nation ignore

s the fact 

that these pumps

 were

 specific

ally

 

design

ed to restore

f

uel pres

sure 

during 

an 

LFP conditio

n, 

whether 

caused 

by 

icing i

n 

the filter 

or for so

me othe

r

reason.

T

he 

NTSB 

relies 

onpost-a

ccident testing

 

of

 

other 

boost

 

pumps of 

the same 

model 

to show

 

that

i

cing cou

ld have

 caused

 

the LFP 

conditio

n 

on 

the ac

cident 

fl

ight. One

 of

 their 

"test" pu

mps

a

llegedl

y had problem

s 

operatin

g in 

cold 

temperat

ures. How

ever,

 

there

 

is no

 eviden

ce to 

explain

why, in

 

real 

conditio

ns 

on the accident flight, 

icing 

only cause

d a 

LFP 

conditio

n on the

 

left-han

d

side 

of 

the 

aircraft,

 while the right-ha

nd 

system 

remained

 

perfectly funct

ional.

 

The sa

me 

fuel

 

was

being circulat

ed through 

both 

sides 

of the plane in the same environ

ment.

 

The

 Report

 complet

ely

i

gnores this 

critical 

fact 

that cannot be explaine

d by

 

icing. A

fter

 

consider

ing 

all of

 the

 above,

 

the

NTSB's

 below analysi

s and 

conclusi

on draw signifi

cant questio

ns:

T

he 

NTSB attempt

ed to determ

ine a 

possible re

ason

 for

 the 

restricte

d 

fuel suppl

y fro

m 

the

left tank.

 Althoug

h the ex

act 

source o

f the 

restricti

on 

could n

ot be id

entified

, 

the 

post

-

accident 

testing cle

arly show

ed that ice

 

accumul

ation in 

the 

fuel (becaus

e of

 

not addin

g a

FSII) 

could degra

de 

perform

ance of

 

many

 fuel system 

compone

nts, 

includin

g 

the fuel

 boost

pumps and valves. The

 

NTSB

 conclud

es that the

 low fuel press

ure 

state

 

and

 

the

 

restricte

d

fuel 

supply 

from the left tan

k during

 the accident 

fl

ight

 were the result of 

an a

ccumula

tion

o

f 

ice 

in 

the 

fuel system

 with

 an 

initial

 

concentr

ated 

amount of 

ice at the

 airframe

 fuel 

filter.

(Report at p. 62.)
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The Report first admits that the exact 

source of

 

the restricti

on could

 not b

e id

entified

, bu

t 

then

convers

ely conc

ludes tha

t the 

restricti

on was c

aused b

y an ac

cumulat

ion of

 ice. The

 NTSB

acknow

ledged a gaping h

ole 

in 

its 

theory.

 Now, w

ith the discover

y of the left FBP

 compone

nts

and subsequ

ent 

testing 

and anal

ysis, 

examine

d agains

t the back-

drop of the PC-

12

 fuel system'

s

h

istory, 

which 

was not 

shared with 

the 

NTSB, t

he r

eason

 for

 the 

fuel 

and

 balancin

g systems

 failures

i

s 

understa

ndable. 

The 

new evid

ence o

f FBP failure i

s 

inextric

ably 

linked to t

he caus

e 

of

 this

accident

, and renders the 

theory of

 

ice 

accumul

ation implau

sible. Pet

itioners implo

re the NTSB

 to

review the new forensi

c and 

document

ary evid

ence in suppo

rt of 

the identif

ied failure

 in

 effort t

o

r

evise the probab

le cause 

determina

tion.

D.Defects

 in the

 PC-12

 

Instruct

ions, Cauti

ons and Warni

ngs 

Disguis

ed

 the

Serious

ness of the Emerg

ency 

and 

Prevent

ed 

the 

Pilot 

from A

cting.

Due to defects 

in 

the 

PC-12 intern

al 

compute

r 

system and

 AFM, t

here were no

 cautions 

or

warning

s to indicate

 

an emergen

cy durin

g the 

fl

ight. 

Unsurpri

singly,

 

there were

 also n

o 

applicab

le

emergen

cy proced

ures 

or 

instruct

ions 

delinea

ted 

in 

the operati

ve manua

ls for

 the situati

on face

d

by the 

pilot.

The PC-12 

Aircraf

t Flight 

Manual ("

AFM") and

 Quick 

Referen

ce 

Handb

ook

 ("QRH"

)

contain 

emergen

cy proce

dures, each 

beginni

ng with

 an "Ind

ication"

 directing

 the 

pilot to

 

the

respecti

ve proce

dure,

 

two exam

ples as 

shown

 below:

PILAT

US=

SECTION 3

PC~~

EMERGE

NCY PROCE

DURES

3

.17 FUE

L SYSTEM

3.17.1 LO

WFUEL PRESSUR

E

indication:

 FUEL PRESS C

AWS CAU

TION

3.17.2 

FUEL PUMPF

AILURE

Indicatio

n: 

No FUEL PUMP

advisory

when fuel 

pumps)

ON.

The PC-12 

Central A

dvisor

y &Warni

ng Syste

m ("C

AWS")

 

incorpor

ates a panel

 in the

cockpit

 

which 

illumina

tes lights

 and acti

vates "gong

s" 

during 

certain 

situatio

ns. Some

 

of the

Indicati

ons in the emerge

ncy proced

ures 

are the illum

ination 

of

 lights on the CAWS

panel.

 An

image

 

of 

the 

panel 

is 

shown

 below, 

taken fr

om 

page

 15 

of 

the 

NTSB 

Report.
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Each l

ight dis

played o

n this 

panel ca

n be class

ified 

as 

an "advis

ory", "cau

tion" or

"

warning

." The federa

l regula

tions are 

very specific

 about wha

t constitu

tes a

 "warnin

g" lig

ht as

differen

tiated

 from a "caut

ion"

 or an 

"adviso

ry" light.

 FAR 23.1332 

requires th

at

 

"warnin

g"

 

lights,

which ar

e mean

t to pro

mpt immedi

ate 

correctiv

e action 

by the p

ilot, sha

ll be 

red 

in color. 

As

describe

d 

in 

the Acci

dent 

Report, illum

ination 

of 

a red 

warning 

light indicate

s a conditio

n th

at

r

equires a

n 

immedia

te corre

ctive 

action 

by the 

pilot and

 

it is acc

ompanie

d by an 

addition

al 

red

master WA

RNING

 

light10 

and an audi

o messa

ge. 

An amber cau

tion 

light 

indicate

s a

 

conditio

n

that require

s the pilot's 

attentio

n but 

not 

an immedia

te corre

ctive actio

n; it 

is accompa

nied by

 

an

amber 

master

 CAUTI

ON light an

d an aur

al 

gong. 

And a 

green

 

advisor

y light

 indicate

s that a

system

 

is 

safely operat

ional. (R

eport at p. 14-

15).

~ 23.132

2 Warn

ing, ca

ution, 

and 

advi-

sory lights

.

If wa

rning,

 cauti

on, or 

adviso

ry

l

ights are insta

lled in the cockp

it, they

m

ust, unl

ess oth

erwise

 approv

ed by the

A

dminis

trator

, be—

(a)

 Red,

 

for w

arning lights (l

ights in-

dicating

 

ahaza

rd whi

ch ma

yrequir

e

immedi

ate correc

tive actio

n);

(b) Amber

, for ca

ution

 lights (li

ghts

indicat

ing the

 possib

le need 

for fut

ure

correc

tive actio

n);

(c) Green

, for 

safe 

operat

ion 

lights;

On the acc

ident 

flight, there 

were n

o 

caution

 

or 

warning 

lights

 illumina

ted, 

no 

master

caution

s or warnin

gs, an

d no 

aural warning

s. Nor were any of th

e emergen

cy 

procedu

re 

Indicati

ons

p

resent.

 

Despite the undisput

ed left 

FBP 

failure,

 

as well 

as 

an increa

sing

 

fuel imbalan

ce, 

neither

the 

indicati

on for 

a 

FBP failure

 or Auto

 

Fuel Balanc

ing 

failure wa

s pre

sent. Instead

, the gr

een

FUEL PUMP

lights we

re illumi

nated 

to ind

icate safe

 operatio

n. 

And despi

te 

the 

hundre

ds 

of

10 Pushing the 

master WARN

INGor CAUTIO

N light

 

will extingui

sh 

it, but the 

CAWS

warning

 or

caution light 

will remain illumina

ted in red or 

amber until

 

the 

situation 

is reso

lved.
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recurrin

g instan

ces of 

Low 

Fuel 

Pressure

, 

the ind

ication 

for an L

FP co

ndition wa

s ne

ver

i

lluminat

ed 

and no master

 caution/

warning was display

ed 

or 

sounded

. Instead,

 

the 

revised

 

AFM

r

eplaced

 a 

cautiona

ry warn

ing wit

h a green

 

light,

 indicati

ng prope

r operati

on, whi

ch 

is 

direct

violatio

n of the

 FARs.

1. 

There Were

 No 

Caution

s or Warnin

gs of a Low

 

Fuel 

Pressure Condit

ion.

a. 

The Federa

l R

egulati

ons requi

re a red warni

ng light

 

for 

Low F

uel

Pressure.

Federal 

Aviation 

Regulat

ion 

("FAR"

)

 23.1305

 requires

 

certain

 

indicato

rs 

for eme

rgency

conditio

ns invo

lving a

ircraft p

owerplan

ts. 

It requir

es turbin

e 

engines 

to be

 equippe

d wi

th a

warning means

 

for Low Fuel Pressur

e —fuel

 pressure below 

2psi. 

(Report at p. 

15)

A

s 

previous

ly disc

ussed, FAR 

23.1332 requi

res 

that 

"warnin

g" 

lights are 

supposed

 

to be

r

ed, "cautio

n" lights

 are to 

be 

amber,

 

and 

green 

lights ar

e only

 to be us

ed to

 indicate 

"safe

operati

on" Id. Simila

r desc

riptions

 are 

include

d in the PC-1

2 AFM.

 

(See 

Ex.

 

P-1,

 

sec.

 

3-1.)

 

On the

PC-12,

 warning

 and 

caution

 

lights are 

also accom

panie

d by an aural go

ng and Master light.

A

ccording

ly, 

the PC

-12 should 

be equippe

d with

 ared-co

lored light t

o 

warn 

the pilot 

of

L

ow 

Fuel Pressur

e. Howeve

r, as acknow

ledge

d 

in 

the 

NTSB 

Report, the P

C

-12 ind

ication of

 

low

fuel pressure

 is an amber 

caution

 

light 

displayin

g "FUE

L PRESS" on the CAWS

panel wh

en the

fuel pr

essure i

s less 

than 2 psi. (Re

port at p.

 15) This inten

ded fu

nction is 

also stresse

d 

in 

the

operativ

e 

AFM. 

(See 

Ex. P-1, 

secs. 

7-59, 

7-109.) 

Contrar

y 

to the NTSB

 

conclusi

on 

that the plane

was 

properl

y in accorda

nce with the

 

Federal 

regulati

ons,

 

the 

amber col

oring

 of 

the light

 is

 

in 

direct

violatio

n 

of 

the FARs.

 

(Report at p. 76.) Als

o 

contrary

 

to the FARs and 

even com

mon 

sense,

 

the

c

urrent 

version of the AFM

states

 that the 

green pump adv

isories,

 when cycling

, are a warning

 of

low fuel pressur

e. While

 

this is an improve

ment 

over

 

the 

version of 

the AFMthat ex

isted at the

time 

of 

the subj

ect 

accident

, it is a poor 

substitu

te for 

a 

caution

 or warni

ng 

complia

nt 

with 

the

applicab

le FAR.

As for the other relate

d 

NTSB findi

ngs, it will

 be assumed

 for

 the sake of

 

argumen

t, that

an amber light would have

 

been sufficie

nt for a pi

lot to

 react 

sooner 

on the accident 

fl

ight. But, 

as

shown

 below, t

he 

amber

 

light 

did not

 even display,

 despite hundred

s of

 

instance

s of

 

LFP.

b. Desp

ite the 

alleged,

 inten

ded safegua

rds for a Low

 Fuel

 

Pressur

e

Conditi

on, 

the pil

ot on the accident

 flight rec

eived no 

caution 

or

w

arning

 of Low

 Fuel

 

Pressure

.

The NTSB invest

igation

 assumed 

(unders

tandably

)

 

that all

 the warning

s woul

d 

have

 

been

present

 during the acciden

t 

flights. 

The Report 

only 

goes as 

far 

as to ackn

owle

dge that the

 FUEL

P

RESS 

Caution

 

did 

not log in the CAWS

data.

 

(Report at p. 

60.)

 

But it 

never 

admits,

 let 

alone

emphasi

zes the fact that 

the FUEL PRESS 

Caution

 

light 

never

 

illu

minate

d 

in 

the coc

kpit 

during

the accident

 

fl

ight — a fact 

which we now know to be true. P

etitione

rs must

 assume that Pilatus

did not

 

provide 

the 

NTSB with the 

specific

ations

 for the CAWS

on the 

accident

 aircraft.

 

Pilatus

seeming

ly did 

not 

even un

derstan

d how t

he CA

WS delays

 worked

 until Petition

ers'

represen

tatives

 raised q

uestions

 

on 

the 

system 

during

 litiga

tion. In

 

its 

analysis 

provided 

to 

the

NTSB,

 and 

in 

initial 

deposit

ions dur

ing 

litigatio

n, 

Pilatus

 

incorrec

tly 

explained

 that t

he FUEL

P

RESS 

light may have been 

"flashin

g" or 

"blinki

ng"

 on the acciden

t fl

ight, 

even

 if it 

hadn't

 fu

lly

i

lluminat

ed. But 

an understa

nding of the logic

 dispro

ves this

 

"flashin

g" 

theory.
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The s

pecifi

cation

s reveal

 that t

he CA

WS

syste

m 

is pr

ogramm

able w

ith d

elays in

 100

m

illise

cond 

incre

ments 

up to a 

full seco

nd. 

In fact

, th

e progr

ammed

 delays-3

millise

conds 

for

illumi

nation of 

the 

FUEL

 

PRES

S 

annunc

iator

 and one 

full 

second

 for dis

played

 and aural 

Mas

ter

cautio

n—gua

rante

ed that the

 FUEL

 PRES

S 

cautio

n 

would 

never

 

displa

y,

 becau

se

 one

 

functi

oning

pump resto

res fuel

 pressu

re in less than

 300 milli

second

s.

When t

he PC

-12/45

 was f

irst 

devel

oped,

 

and as

 explai

ned 

in the

 

1993 PC

-12 

Haz

ard

A

ssessm

ent, the 

amber

 FUEL PRE

SS Cau

tion was inte

nded

 to illu

minate

 

in 

the

 event of a Low

Fuel Press

ure Condit

ion. (

See Ex. K,

 p. 54, 

PAL-

MT 0165

1.) 

And

 at that

 time, 

the air

craft 

were

outfit

ted 

with 

the pr

e

-2001

 CAWS

system

s whi

ch did

 not

 implem

ent the 

0.3 se

c delay

 for

 the

FUEL

 

PRES

S 

Cautio

n. 

So, at 

the time of ce

rtifica

tion i

t was true

 that the F

UEL

 PRES

S Caut

ion

w

ould illumi

nate 

in the

 event

 of

 

a 

LFP Con

dition, 

withou

t 

limita

tion.

Docum

ents acqui

red since the 

NTSB

 inves

tigati

on, and

 presum

ably

 never

 

provid

ed to th

e

NTSB

,

 

explai

n how

 the pertin

ent

 CAW

S

cautio

n opera

ted

 after

 the syste

m wa

s 

reva

mped 

in 2001,

for all 

series

-10 PC

-12 

aircraf

t 

(and

 was

 retrofi

tted on all 

existi

ng 

PC-1

2). Th

is eviden

ce provid

es

a 

thoro

ugh expl

anatio

n of 

how 

the syste

m on the

 accide

nt aircr

aft wa

s 

progr

ammed 

to wor

k and

l

eaves

 no 

questi

on that 

none 

of the

 warni

ngs 

for 

Low 

Fuel

 

Pressu

re ever acti

vated on the accid

ent

fl

ights.

The

 CAWS

syste

m inst

alled on the acci

dent aircr

aft was impl

ement

ed

 on 

all PC-12 aircra

ft

startin

g in 2001, man

y years

 

after

 certifi

cation,

 

and the

 PC-12

 was 

not recerti

fied.

 The

 new CAW

S

s

ystem 

imple

mented

 timed 

delays that affe

ct 

when

 

certai

n cautio

n and warni

ng sign

als will

 

occur.

(See

 Ex. T[

Memo

 from

 CAWS

manufa

cturer

, 

AEE,

 

to Pilatu

s], "Th

e CAW

Swarni

ng mech

anis

m

a

llows a 

certai

n delay

 time

 after

 [whic

h] a sensed

 event 

will 

be disp

layed

 or play

ed aur

al. The

progr

ammed

 delay

 times

 vary 

betwe

en 0.1 se

cond

 and 10 minut

es.")

 

The belo

w 

chart

 

provid

ed 

to

P

ilatus

 

but 

the 

CAWS

manufa

cturer

 show

s tha

t the 

FUEL

 

PRES

S cauti

on is progr

ammed

 with a

delay of

 

0.3 sec for the lig

ht and 1.0 sec 

for the

 aural

 gong:

.. 

- Delay 

in

D

ispla

y

Audio

AP Trim (Wa

m)

0.3

1.0

AP Trim (Adv

)

0.3

No Audi

o

Fuel 

Low(Ca

ut)

10.0

10.0

Fuel 

Pressu

re (Ga

ut)

0.3

1.0

P

usher

 

(Gaut)

0.3

1.0

Pushe

r Safe M

ode (G

aut)

0.3

1.0

luWe 1: ll

cla)s for Autlio

 auu llupla

i~

(See

 Exs.

 

R, S and

 T.) Th

e effect 

of

 

this 

delay was that a LFP cond

ition m

ust persis

t 

for

more than 0.3

 sec before

 the

 

FUEL

 

PRES

S 

light w

ill ill

uminat

e,

 

an

d 

1 

second

 before th

e gong 

will

sound

; 

if 

the 

LFP cond

ition 

is 

correc

ted befo

re 0.3 sec, the pi

lot will not

 recei

ve an

y warni

ngs

 of

LFP. 

Import

antly,

 the 

testi

mony o

f Pila

tus 

repres

entati

ves esta

blishe

d tha

t a sin

gle 

FBP 

will

correct

 an LFP

 condi

tion in les

s 

than

 

0.3 sec.

 

(See Ex. AB, 

[Pilat

us Depo. 

K. 

Oetike

r]

 

at 100:1

-13;

2

03:15-

204:1;

 858:

10-859

:1.) Theref

ore,

 the

 recurr

ing LFP

 cond

ition on

 the

 acci

dent flight

s w

as

repeate

dly, but brief

ly,

 "corre

cted" 

quick

er than

 the FUEL 

PRES

S lig

ht is

 progr

ammed

 to reac

t.
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(See Ex

. AB a

t 100:1-

13 and

 

203:15-2

04:1.)

 Therefor

e, the

 FUEL PRES

S Cautio

n d

id not

illumina

te at any time during the acciden

t 

flight

s. 

And

 

an additio

nal 

delay 

of

 

one 

second

 prevented

t

he 

aural gong and Master Cauti

on light 

from initiati

ng. 

The accid

ent aircraft

 

(S/N

 403) was one

of the first to be fitted w

ith the new CAWS

system in 2001 w

hich impleme

nted

 the 0.3 sec dela

y

for the FUEL PRESS

 caution and

 

full seco

nd for

 the Mast

er 

caution.

A

rguably

 

the most 

signific

ant inac

curacy

 

in 

the Report is

 the 

followin

g 

statemen

t,

 

in bold

below:

Accordi

ng to the 

PG12A

FM, 

the

 

fuel boost

 pumps op

erate aut

omatical

ly if

 

a low

 

fuel

pressur

e 

state 

exists—w

hich

 occurs when

 fuel

 

system 

pressur

e 

drops 

below 2

psi—a

nd

 

the

pump's

 switch is set to the AUT

O 

position

. Similar

ly, the 

PC-12

 AFM

also states 

that the

CAWS

annunci

ates a 

low

 

fuel 

pressur

e cauti

on when

 

fuel

 

system pres

sure drops

 below

 2

psi for more

 than 0.3 

second.

 (Report at p. 50, emphasi

s added

.)

This 

statemen

t 

is 

plainly 

wrong. 

There is

 no 

caveat 

anywher

e in the

 operati

ve AF

Mor any

other 

material

s access

ible to p

ilots, 

indicati

ng 

that 

FUEL PRESS will onl

y 

activate 

after 

a 0.3

second

 

delay. S

imilarly

, there is 

nothing

 in the AFMthat exp

lains that 

the 

CAWS,

 

by 

design, wi

ll

n

ot displ

ay 

in certai

n LFP conditi

ons. Th

e 

AFM

and 

other 

materia

ls 

availa

ble to 

the pilo

t 

alb

instruct that

 FUEL PRESS 

will illumi

nate wh

en the fuel pressure

 drops

 below 2psi —peri

od.

 

The

above misst

atement is not 

superfici

al.

 Such 

informat

ion 

would have

 been indi

spensabl

e to t

he pilo

t

in unders

tanding

 what was happeni

ng to the

 

fuel system.

 More

 importan

tly,

 

the delay

 

progra

mmed

into the CAWS

beginni

ng 

with S/N 401 was not necess

ary and cou

ld easily

 be mo

dified.

Technic

al docu

ments di

sprove 

any arg

ument that

 the FU

EL PRESS

 light mi

ght ha

ve

" flickere

d". The CAW

S

logs events either 

as "activ

ated" 

(on) 

or 

"cleare

d"

 

(offs.

 

(Report at p. 

2,

ft. 7.) 

The specifi

cations

 are unambig

uous 

that if

 the light illumina

tes, even

 momenta

rily, there

will be a "C

LEARE

D"

 

log 

entry for Low Fuel Pressur

el~. (Exs.

 

R, 

S and T.)

 

This i

s also stated

 

in

P

ilatus' draft 

submiss

ion to the NTSB:

 "As 

soon as 

the 

caption

 is 

displaye

d, "ac

tivated

" is 

entered

in 

the 

CAWSlog. Wh

en the 

caption

 goes aw

ay,

 

"cleare

d" is ent

ered." 

(See Ex. U, p. 9.) This

mechan

ism was

 discuss

ed 

between

 

the 

NTSB and Pilatus

 during

 the investi

gation in connec

tion

with 

the 

PUSHE

R cauti

on analysis

, 

which prompt

ed an erra

ta to the

 Factual

 

Report. 

(Report at p.

32; NTS

B Docket

 

Entry 

03 

Errata

 to Operat

ions.) B

ecause the CAWSdata does not sh

ow FUEL

P

RESS logs (act

ivated 

or cleared)

, it is 

certain that 

the pil

ot 

of the 

accident

 aircraft

 

never 

saw a

FUEL PRESS Cauti

on, despite 

hundred

s 

of occurren

ces of Low Fu

el Pres

sure12. Impo

rtantl

y,

P

ilatus' hazard

 

assessm

ent for

 the CAWS

system 

describes the failure

 of the

 

FUEL

 

PRESS

 

caution

as 

"Low F

uel Pres

sure, b

ut No 

Caution 

Indicati

on", whic

h is 

classifie

d as 

a "major 

failure."

' 1 

Note,

 

Pilatus provid

ed 

inaccura

te inform

ation to the NTSB

 on thi

s matter,

 

failing

 to differ

entiate

between

 

a 

CLEAR

ED and 

ACTIV

ATED log. (

See Ex. U, "

A `fuel

 low pressu

re' log

 is entered

when th

e 

fuel 

pressure

 

senses b

y the fue

l pres

sure 

switch 

drops

 below 2

 psi 

for 

more than 

1

second."

)

12 

New 

document

ary eviden

ce, 

consisti

ng of Pilatus'

 draft Repo

rts to 

the 

NTSB re. 

its analysis 

of

the 

accident scenar

io, s

how that Pilatus

 had 

initiall

y inclu

ded languag

e advisin

g 

the 

NTSB 

that n

o

Low Fuel Pressur

e 

CAWS

annuncia

tions were display

ed 

during

 

the accident flig

ht. (Ex. V

,

 

p. 9,

"No low 

fuel PX

 annunc

iation 

was displ

ayed.")

 This 

languag

e 

never ma

de 

it to t

he analysis

received by the NTSB and 

therefor

e was absent f

rom the final Report

.

Petition fo

r 

Reconsi

deration

 of Rep

ort

 

No.

 NTSB/AA

R-11/OS 

PB2011

-91040

5

34



Because the 

system is programmed to 

suppress the 

FUEL PRESS 

caution in 

the 

scenario that

occurred 

on the accident 

flight, this was a 

"major failure" that occurred 

many times on the 

day of

the 

crash. (See 

Ex. R, p. 24, PAL

-MT 000496 and 

Ex. Q[AEE CAWS4800 

Equipment

Specification].)

The 

NTSB compares this 

incident and the pilot's 

actions to that of 

another incident 

with

Aircraft 

N666M. (Report at p. 44-45.) 

However, 

the 

CAWSdata log 

for 

the 

N666M 

incident

shows a 

FUEL PRESS 

data entry, 

which necessarily means that 

the pilot of N666M did 

receive a

FUELPRESS 

Caution light in the cockpit, 

however briefly. This is not addressed 

in 

the 

Report

even 

though the Report 

criticizes the accident 

pilot by 

emphasizing 

that 

the N666M pilot 

made a

precautionary 

landing under 

similar conditions. But it is 

now very significant to note that, 

without

t

he 

amber 

FUEL 

PRESS 

light and 

Master 

Caution indicating the need for 

corrective action, the

accident pilot's 

sense of urgency was 

greatly 

diminished.

Despite 

hundreds 

of instances of 

LFP on the accident 

fl

ight, the 

CAWSnever 

displayed

the 

FUEL PRESS 

caution. Had the 

system operated as 

expected, without the programmed 

delays,

the CAWSwould 

have displayed 

FUEL PRESS 

dozens of time 

on 

the 

first flight on the day 

of the

c

rash, requiring immediate 

landing 

of 

the 

aircraft and the 

likelihood that the accident flight 

never

would have 

departed. The 

PC-12/45 

aircraft warning 

system is missing a crucial 

emergency

warning —avoid 

which ended 

in disaster 

on 

the 

day of the accident.

c. Pilatus 

was aware of 

the defect in the Low Fuel 

PressuNe warning

s

ystem for years 

before the crash, but did not 

inform pilots.

I

t 

appears that Pilatus 

did not 

acknowledge or understand the effect 

of the 0.3 sec delay

w

hen 

it 

was implemented 

into the 

updated CAWS

system in 2001. At that time, Pilatus' 

updated

CAWS

Engineering Report 

detailed the failure 

modes of the CAWS

system. (See Ex. R.) The 

FBP

failure mode 

for a failed 

FBP — "Green 

advisory even 

though fuel pump is not operating 

correctly"

— 

is 

considered a 

Major failure. 

(Ex. R, p. 29, 

PAL-MT 000501.) And the 

written "justification"

for this failure mode is 

"Fuel pressure 

caution 

will 

be 

illuminated." However, we now 

know that

this 

justification is 

categorically incorrect; 

when the FBP failed 

on 

the accident 

flight and the 

fuel

pressure 

dropped, the 

LFP cautions did not 

activate due 

to an intentional 0.3 sec delay 

in the

C

AWS.It is 

telling that the Pilatus 

CAWS

Engineering Report describes the failure 

of the FUEL

PRESS light as 

"No 

Caution 

Indication when Fuel Pressure Low." (See 

Ex. Rat p. 24, 

PAL-MT

000496.) 

Therefore, 

according to the 

Engineering Report, the repeated 

incident that occurred 

on

the 

accident flight was a 

failure 

condition —but at the 

same time, the system was 

operating as

designed.

As stated 

above —the 

operative AFM

specifies that the 

"Indication" for an LFP condition

is a 

FUEL PRESS Caution light. 

(Ex. P-1 at 

sec. 3-47.) But 

if 

the light does 

not illuminate 

during

a

n LFP condition, the 

emergency 

procedure becomes 

moot. As acknowledged 

in 

the 

Report, the

downloaded CAWS

data showed 

hundreds 

of occurrences where the boost pumps 

"cycled" on and

off 

in attempt to restore 

fuel pressure. 

(NTSB Docket #45 

"Airworthiness", p. 5.) On the first 

leg

of the 

accident flight alone, 

there were 

approximately 

88 

recurring LFP conditions, and 

on 

the

second leg there 

were 

approximately 168 

occurrences. But the FUEL PRESS 

caution never once

illuminated.

Further 

documentary evidence 

reveals that, 

well before the crash, Pilatus became 

attuned

to 

the fact that the 

FUELPRESS 

Caution 

would 

rarely, if 

ever, 

illuminate despite 

the fuel pressure
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falli

ng 

belo

w 

2psi. 

As 

earl

y 

as 2006

, Pilat

us wa

s awa

re 

of 

this inad

equa

cy and bega

n revis

ing the

AFM.

 (See

 inte

rnal 

Pilat

us co

ininu

nicat

ions r

e. re

vision

s to t

he 

AFMat Ex. O.)

 Th

e rev

ision

s

d

elibe

ratel

y 

amend

ed th

e "Ind

icati

on''

 

for 

the 

Low 

Fuel 

Press

ure em

erge

ncy p

roced

ure.

 They

a

dded a 

new,

 

alter

nativ

e 

"Indi

catio

n" — "

Both fuel

 

pump

s 

cycli

ng on 

and 

off ev

ery ] 

0 

s"

 

—with

 

no

r

efere

nce to the 

FUE

L 

PRE

SS 

Cauti

on.

 

The 

FUE

L 

PRE

SS 

Cauti

on

 is only 

listed

 as

 

an 

Indic

ation

a

fter

 

the entir

e pro

cedur

e 

for the form

er Indic

ation

; and ev

en then

, 

it is lis

ted 

in co

njunc

tion 

with

the gre

en PU

MPadvis

ories

.

2

007 

AFM

Emer

genc

y 

Proc

edur

es 

for 

the 

PC-

12/45

 

(in 

effec

t 

in 

2009

):

_.P

ILAT

US:

:

PCl

2

SECT

ION 3

E

MER

GEN

CY

PRO

CED

URES

3

.17 

FUE

L SYS

TEM

3.17.

1 

LOW FUEL

 PRES

SURE

Indic

ation

: FUEL

 PRES

S CA

WS 

CAUT

ION

2008

 Revi

sed AF

MEmer

genc

y Proc

edur

es fo

r the P

C-12/

47E:

S

ECTI

ON 

3

=RI

LAT

US~

E~II

ERGE

fVCY

 PRO

CED

URE

S

P,~

~~,

,~~

~

3

.16 

FUE

L 

SYS

TEM

3.18.1

 FUE

L RRE

$SUR

E LOW

Indlc

atlon

: hIIPD Pue1 Win

dow —Bot

h heal 

pumps

.

 

cycli

ng an and 

ofl

every

 

14 s.

2

010

 Revi

sed 

AFM

Emer

genc

y Proc

edur

es fo

r the P

C-12

/45:

5EC1

7~fJ

 

3 '~P

ILA

TUSE

E

MERG

ENC

Y 

PltO

CEaU

RES

~~

3.17

 FU

EL 

SYS

TEM

3.17.a

 LOW FUE

L 

PRE8

8URE

i

ndie~t

ion:

 - 

FI~EL 

PRES

S CA

WS 

CAUTtC

~I~, 

And 

or

C

AWS

 

advl~

ry 

FUEL 

PUfl~ c

ycling

 on

8

rrd MI 

ever

y 10 sec

~onde

Petitio

n for Reco

nside

ratio

n of Re

port N

o. NTSB

/AAR

-11/

OS

 

PB20

11-9

1040

5
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When Pilatus b

ecame aware that the 

LFP Caution

 light failed

 to opera

te,

 it mad

e a half-

hearted 

attempt

 to concei

ve an alternat

ive means

 

for 

a pil

ot to recog

nize an 

LFP condit

ion. Inst

ead

of impl

ementin

g changes

 to the CAWS

system 

to 

fix 

the 

obvious

 

defect1

3,

 

Pilatus 

chose to 

have

pilots r

ely on the gree

n 

FUEL PUM

P

lights

 

as an Indicat

ion of an L

FP conditi

on, wh

ich is an

egregiou

s violatio

n of the FARs.

 It 

began

 using

 "cycling

 green

 PUMPlights"

 as a warni

ng for

 an

LFP 

conditio

n. 

As stated 

in 

the 

Report,

 

this 

"cyclin

g"

 

conditio

n was present

 for approxim

ately 15

m

inutes 

during the accident flight, before the 

left-hand

 boost

 

pump 

switched

 

on con

stantly.

 (Report

at p. 32.) These consider

ations

 are 

crucial

 becaus

e they show tha

t Pilatus

 not only

 recogniz

ed

 the

defective

 

nature of the FUEL PRESS

 

caution,

 

but 

also 

the 

seriousn

ess of 

a 

situatio

n in

 which the

Caution

 failed to activat

e.

Pilatus

 amended

 and published

 these 

new emerge

ncy p

rocedur

es in 2008,

 

a 

full year 

before

the crash, 

with 

the advent

 

of its PC-12/

47E or "NG" aircraft. 

(Ex.

 

P-2.) 

Unfortun

ately, 

however

,

P

ilatus 

only 

revised

 the 

AFMfor purchase

rs 

of

 these 

newer model 

PC

-12, 

but 

did not

 provi

de 

this

informat

ion to existi

ng owners

 

or 

operator

s 

of PC-1

2 aircraft,

 such

 as the accident

 owner

 

and 

pilot.

T

his 

critical 

informat

ion was

 not incorpo

rated in

to 

operati

ve AFM

until 

2010, 

after the

crash. (Ex.

 P-3.) Therefor

e, the 

pilot 

of 

the 

accident

 aircraft 

had no know

ledge of 

these 

revise

d

procedur

es which very likely woul

d have saved

 

the

 

lives 

of all on

 the accident 

fl

ight. 

This imme

nse

oversig

ht in updatin

g the 

AFM

depriv

ed 

the pilot of the

 mean

s to

 determ

ine the

 critical 

unfoldin

g

events

 during the acciden

t flight.

d. The revis

ed 

emergen

cy

 proc

edures woul

d have preven

ted the accident

.

A

s 

stated above,

 

Pilatus amend

ed the emergen

cy 

procedu

res in 

the operati

ve 

AFMin 2010

to include cyclin

g green boost

 pumps

 as an 

indicati

on of an

 LFP conditi

on. Ta

king note of

 

this,

t

he 

NTSB made

 the follo

wing 

opinion:

In June 2010, Pilatus 

revised

 its emer

gency pr

ocedure 

for 

low fu

el

 

pressure

. The revise

d

p

rocedur

e 

stated 

that both th

e 

FUEL 

PRESS

 caution 

and 

the 

cycling

 of

 

a 

FUEL PUMP

advisory

 on and off

 

every 

10 

seconds 

were indica

tions of

 

low

 

fuel

 pressure

. The

 NTSB

believes that,

 even 

if the rev

ised

 

proce

dure 

for

 

low fuel

 pressur

e had bee

n in pla

ce

 

at

 

the

time of the

 accident

, t

he outco

me of 

the

 acciden

t wo

uld still have

 been the

 same 

because

the pilot did not

 

(1) 

add a 

FSll to the fuel

,

 

(2)

 desc

end to warm

er air when

 the fu

el boo

st

pumps were cyclin

g, and (3)

 

divert 

to a suitable

 airpor

t when the maximu

m allowabl

e fuel

imbalan

ce had been exceed

ed. 

(Report at p.

 

61)

But the NTSB'

s three d

elineated

 

reasons

 are based

 on faulty

 

logic 

and are

 

invalid

ated 

by

new eviden

ce. It impli

es that,

 

since the 

NTSB 

determ

ined the pilo

t did not

 follow

 other specifi

c

instruct

ions 

and 

procedur

es, he would not 

have follo

wed this new

 

one. 

Such 

a bold 

assumpt

ion

cannot relieve 

Pilatus of its duti

es 

regardin

g 

safety 

or 

its fault 

in failing 

to pro

vide the pilot

 

with

the best 

availabl

e 

informat

ion.

13 In 

2007, 

a series

 of updates

 were made to the 

CAWS sys

tem, at 

which

 

point Pi

latus could h

ave

 

easily

implemen

ted modific

ations

 to the CAWS 

logic 

to 

correct

 

the flawed logic

 for a

 Low Fuel

 

Pressure

 

Caution.

Similarl

y, 

in 

2007 a series

 

of revision

s were

 made to 

the 

PC-12/

45 

AFM,

 when Pila

tus could have

 easily

i

mplemen

ted 

the correcte

d language

 into the 

emergen

cy 

procedur

es 

section.
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First, 

whether the pilot added 

FSII to the 

fuel is entirely unrelated to how he 

would have

reacted had he believed 

he was presented 

with an 

LFP condition. Based on the NTSB's 

conclusion

that FSII would have 

prevented the entire 

emergency, there 

would have been no need 

for 

the 

LFP

emergency 

procedure, which would 

make the content 

of  those procedures irrelevant. The 

fact that

the fuel lacked 

FSII does not affect 

how the pilot 

reacted to differing emergency 

procedures, when

h

e 

in 

fact was 

faced with 

such 

a 

situation.

Next, the 

NTSB points out that 

the pilot did not descend 

to warmer air 

when 

the 

fuel boost

pumps were 

cycling. But what they 

mean is that he 

didn't descend soon 

enough, 

a 

criticism which

is based on numerous 

assumptions, 

discussed 

earlier. 

The biggest 

assumption is that the pilot 

was

expected to know he 

was having 

an icing 

problem 

and 

should descend to 

warmer air. 

The 

NTSB

glosses 

over 

the 

fact that the 

instruction "descend 

to warmer air" is buried 

in 

a note14 

within the

emergency 

procedure for 

an LFP 

condition, 

and 

we now know that the pilot 

did not have the

Indication for LFP — a 

FUEL PRESS 

caution light. 

An expectation that the pilot should have

continued 

reading 

the 

emergency steps 

of a procedure 

for which 

he 

had no 

Indication 

is 

irrational

and 

unfounded.

L

astly, 

the 

NTSB reiterates that 

the pilot did 

not divert to a suitable airport 

when the

maximum allowable 

fuel imbalance had 

been exceeded. As 

detailed in section C(2)(b), the pilot

was not 

given any warnings that the 

maximum 

imbalance had been reached. Furthermore, the 

heart

o

f 

the 

ABS—the left FBP—had 

failed, so the 

imbalance was uncorrectable, but 

the pilot received no

indication of FBP 

failure. And, 

even if the pilot had realized 

at some point in time that there 

was

an uncorrectable 

fuel imbalance, the 

emergency 

procedure for an ABS failure was, at 

best

confusing and at worst, 

useless.

The Indication for 

such a procedure 

necessitates that the Auto 

Fuel Balance System did not

activate ("without 

automatic 

activation"). But the 

only signal to a pilot that balancing is activated

are the two 

green FUEL 

PUMPlights, 

which 

were 

illuminated 

during 

the 

fl

ight, 

alerting that the

s

ystem was activated. 

Additionally, the 

Indication 

for 

the 

relevant procedure begins 

with an

imbalance of 3 

or more bars 

on the 

indicator, 

and 

then leads into 

troubleshooting. 

So 

even

a

ssuming the pilot 

disregarded the 

signs he was 

receiving 

that 

balancing had 

been 

activated, 

to

expect 

the pilot to have 

already diverted 

the aircraft 

when 

he 

reached an imbalance 

of 

3 bars 

is

entirely 

unreasonable.

The 

first 

step 

in 

the 

procedure 

requires the pilot to 

turn the pump to ON. Next, it directs

the pilot to 

"monitor", but does not 

give any 

length of time as to how long he should 

monitor, or

how long it 

would take a 

pump to correct 

an imbalance. 

Only after 

this unspecified 

length of time

does 

it direct the pilot 

to "land as 

soon as 

practical", which per the AFMmeans that 

"Landing

airport and 

duration of flight are at 

the 

discretion of the pilot. Extended 

fl

ight beyond the 

nearest

suitable airport is 

not recommended." 

(Ex. 

P-1, 

sec. 

3-1.) This 

instruction 

is not 

nearly 

as 

severe

as "Land as 

soon as possible" 

which 

necessitates 

landing 

"without 

delay 

at 

the nearest airport

'a p. 

60-61 of the Report 

discusses this 

note at 

length only 

because it 

includes language that an 

LFP

condition 

can 

cause 

the FBPs to 

cycle and that a 

possible cause maybe ice crystals 

blocking 

the 

filter. But

the 

expectation that the pilot 

should 

have 

immediately (or even quickly) located that note within the

procedure is wildly 

presumptive because it 

necessitates that the pilot not 

only overlooked the lack of 

FUEL

PRESS 

caution but also troubleshot 

the entire 

problem, including 

an instruction 

to "land as 

soon as

possible."
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where a 

safe approach and 

landing is 

reasonably assured." (Ex. 

P-1, 

sec. 

3-1) 

Approximating the

time frame 

between when the pilot 

absolutely should have noticed a 

problem and the time he

diverted, a 

finding that he acted 

unreasonably is 

unwarranted.

O

n the contrary, 

if 

the pilot 

had 

been presented with the revised 

Indication, there is 

no

doubt 

he should have 

heeded it. If, at the 

moment of 

peril, 

the pilot's 

AFMhad included 

"cycling

FUEL PUMPlights" as the 

primary 

Indication of Low 

Fuel 

Pressure, 

there would be no 

question

that he should 

have "Landed as 

Soon as Possible." 

Under the NTSB's 

theory that a diversion to 

an

alternate 

airport would have 

prevented the 

accident, the revised 

emergency procedure 

indeed

would 

have prevented 

the accident.

e. The revised 

emergency 

procedures remain 

defective 

and 

in violation of

the 

FARs.

Starting 

with revisions to the PC

-12/47E AFM

in 

2008, Pilatus 

began using the 

"cycling

g

reen PUMPadvisories" as 

a warning 

for 

low 

fuel pressure. 

(Ex. P-2 

an 

P-3.) It implemented

s

imilar15 amendments to the 

PC-12/45 

AFMin 2010, 

after 

the 

accident.

3.17.1 

LUWFUEL 

PRESSURE

Indication: -FUEL 

PRESS CAWS 

CAUTION, 

and 

or

C

AWS

Advisory FUEL PUMP cycling 

on

and off 

every 

10 

seconds

This above 

revised 

"Indication", while more 

useful to 

a 

pilot that the 

original, is inherently

i

mproper 

and 

violates the FARs 

even more 

egregiously than the 

original indication. The 

cycling

PUMPlights are green, a 

color reserved 

for non-emergency 

situations, and in fact are 

supposed to

i

ndicate 

safe, proper 

system operation. (See 

NTSB Report p. 

14 "Illumination of a green 

advisory

light indicated 

that 

a 

system was 

operational"; 

FAR 23.1332.) But the FARs require 

a warning

means for 

Low Fuel Pressure, 

and warnings are 

supposed to be red. 

Moreover, it does not take

Federal regulations to 

understand that a 

red 

indicator 

is more 

crucial than a green one.

These 

defects in the PC

-12 warning 

system and AFMare 

critically important to the safe

operation 

of aircraft. There are 

hundreds of  PC

-12 aircraft and 

accompanying manuals currently

in use, and 

all are in 

violation of FAR 

23.1305. Therefore, Petitioners 

urge the NTSB to 

review

the 

evidence presented 

and not 

only amend the 

erroneous findings, but also initiate 

remedial

measures to 

bring the PC

-12 

and 

its components 

into compliance 

with 

the 

Federal Regulations.

2. There Were No 

Cautions or 

Warnings of a Fuel Pump Failure.

Because it can now 

be confirmed that 

the left FBP failed 

on 

the 

flight, it is also 

important

to 

consider the warnings 

(or lack thereof 

for 

a 

failed FBP 

when evaluating 

the 

pilot's 

decision

making on the accident 

flight. Per the 

operative 

AFM, 

the 

indication of a failed boost 

pump 

is 

"No

FUEL 

PUMPadvisory 

when fuel pumps) 

ON." (Ex. P-1.) This is reiterated 

in other sections 

of

the 

AFMthat instruct 

that the 

green FUEL 

PUMP

lights 

indicate proper 

operation. 

But 

even

' s 

The 

47E/NG aircraft 

had an updated 

Cautions and 

Warnings System, so the instructions are 

slightly

d

ifferent.
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though 

the left

 

FBP fa

iled, the

 green

 lights w

ere dis

played 

through

out th

e accid

ent 

flight.

T

herefore

, the pilot w

as deceiv

ed into 

believin

g that both boost

 pumps were opera

ting 

properl

y,

and he was

 not directed

 to the emerge

ncy 

procedu

re for a fuel 

pump

 

failure.

Moreover,

 newly

 uncover

ed docume

ntary evi

dence

 shows

 that for years 

prior

 

to the 

crash,

P

ilatus w

as 

aware of 

the 

inaccura

cies in t

he ope

rative 

AFM. I

n 

fact, a 

year pri

or 

to the 

crash,

P

ilatus am

ended

 the 

emergen

cy proce

dures 

in 

the PC

-12 AFM(again,

 only for their 

new P

C

-12

aircraft

) to include 

an 

accurate

 

indicati

on of a

 failed

 boost pu

mp —

 "both

 fuel pumps)

 on for more

t

han 

l Os 

with 2 or 

more 

segment

s differe

nce 

between 

the left

 and right a

nd no 

Fuel 

Pressure Low

caution.

" This indica

tion is 

exactly 

what 

occurred

 on the acc

ident flight,

 but the pilot

 was

 not

p

rovided 

with the revised emer

gency 

procedu

res to follow.

3. There

 Were 

False Indi

cations of

 

Fuel Boost

 

Pump 

Operati

on

a. 

The mislea

ding gr

een 

FUEL

 PUMP

advisori

es

The PC

-12 

CAWS

panel contain

s two 

green a

dvisory 

FUEL PUMP

lights,

 one for

 

each

p

ump: "L

 FUEL PUM

P" an

d "R

 FUEL

 

PUMP"

. Again, it mus

t be not

ed that the

 FARs and

 

AFM

s

tate 

that gr

een cockpi

t lights

 indicate

 safe 

operatio

n of 

a 

function

ing syste

m. (F.A.

R. 23

.1332;

Ex. P-1, AFMsecs. 3-1 and

 7-105) 

The Pil

atus engin

eering report

 for the CAWSsystem

 notes

"Green

 

advisor

y annunci

ation to indicate

 safe 

system

 operatio

n." 

(See Ex.

 

R, 

[Pilatus

 

Enginee

ring

R

eport 

CAWS4800] at p. 38, P

AL

-MT 000510.

) The

 AFMspecific

ally ins

tructs

 

that the 

green

FUEL PUMP

lights

 "indicat

e that the 

applicab

le fuel boost

 pump is operati

ng." 

(See 

Ex.

 

P-1, 

PC-

12/45 

2007 POHSec 7-58, 7-

59, 

7-110).

16

However,

 the gr

een 

FUEL PUMP

lights do

 not 

actually 

indicate

 

that 

the pumps

 are

operati

ng. They 

only indicate

 that an FBP has 

been 

activate

d, 

or, in 

other word

s,

 

that it shoul

d 

be

operati

ng. This i

s confi

rmed in 

Pilatus'

 

own docume

nts:

 "The indic

ation sys

tem 

is not abl

e 

to

determi

ne whether the

 

fuel 

boost

 

pump is actual

ly provi

ding fuel flo

w or buil

ding up pres

sure."

 at

Ex. 

U,

 

p. 

2. 

Pilatus

 

fuel system engine

er Thoma

s 

Friedli

 

stated: 

"There is a conditi

on wh

ere the

green light will be shown 

and the pump

 cannot

 

provi

de appropri

ate fl

ow." (Ex. ACat 239:

1-3.)

In fact, an FBP

 could b

e 

complet

ely non-op

erationa

l, 

but 

if 

it ha

s 

been 

comman

ded 

to

operate

, as 

in 

the case 

of 

a 

LFP conditi

on, the gre

en ligh

ts 

will 

illumina

te even in the 

event

 of

complet

e 

failure. 

In 

the 

PC-12 as

 designe

d, 

there

 

is 

no way to

 

know whether

 

the 

pump

 

is 

working

b

ased 

on the green 

annuncia

tor.

This fact

 is critic

al 

for se

veral re

asons. First 

it violates 

the FAR

 

require

ment that 

green

lights are to be used

 to 

indicate

 safe operatio

n. Th

ese FUE

L 

PUMP

lights w

ill illu

minate even if a

pump has

 failed, 

in which case the 

system

 is 

clearly 

not 

operatin

g 

safely. No

t 

only is

 

the 

indicati

ng

s

ystem deficie

nt; 

it also 

erroneou

sly 

misinfo

rms 

the pilot

 that 

the sys

tem 

is 

function

ing

 when 

it is

not. Thi

s defic

iency is c

ompoun

ded by 

the AFM

's erroneo

us 

statemen

t 

that the

 PUMPlights

indicate "safe

 

operatio

n", with potent

ially 

deadly 

consequ

ences.

 

In 

fact,

 

in

 2010 after

 the crash

,

t

he 

languag

e of the AF

Mwas am

ended to

 

advise

 that t

he green

 FUEL PU

MP

lights "d

o not

confirm 

correct

 pump operat

ion." (Ex. P-3 

and Ex. ADat 247:2-2

48:2.)

~~ In 

fact, 

the most 

current 

PC-12/45 

AFM, pu

blished

 in 

2010,

 

still

 contains 

this erroneo

us lan

guage. (

See

Ex. 

P-3, 

2010 POHsec 7-58, 

7-110)
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b. The NTSB's 

misunderstanding of the 

misleading 

FUEL PUMP

a

dvisories

The NTSB's 

understanding 

of 

this 

aspect of the 

system 

and the 

related AFMdefect appears

to be limited and 

partially incorrect. 

Contradictory "facts" and 

conclusions contained in the 

Report

indicate that the 

NTSB did not 

fully recognize this deficiency 

in the PUMP

indication lights, or

the implications 

that it had 

on 

the 

accident flight. The Report 

contains many 

contrary assertions as

to the meaning 

of 

the 

lights, including the 

following inaccurate 

observations:

·"Fuel boost 

pump operation and low 

fuel pressure conditions are indicated 

on the

C

AWS." (Report at p. 

12)

·"Illumination of a 

green advisory light 

indicated that a system was 

operational." (Report

at p. 

14.)

·

"Among the CAWS

indications 

were...green advisories for fuel boost 

pump operation

("L 

FUEL PUMPand R

FUEL PUMP")." (Report at p. 

15.)

·"When set to ON, 

the boost pump 

will operate 

continuously 

and a 

green LFUEL 

PUMPor

RFUEL PUMPcaption on the 

CAWSis illuminated. 

This indicates that the applicable 

fuel

boost pumps are 

operating." 

(NTSB Docket #2 

"Operations", p. 20.)

·"A green advisory light would 

have indicated that a 

system was in operation." 

(NTSB

Docket #41 

"Airworthiness Factual 

Report", p. 17.)

In only one place does the 

Report 

accurately express the function of the 

green FUEL PUMP

lights, where it 

acknowledges that the CAWS

is not equipped 

with 

a direct 

indication of FBP

o

peration 

because 

the green 

FUEL PUMPadvisories 

only show that power is being relayed to 

the

respective 

pump. (Report at p. 15.) 

Nowhere does the Report 

acknowledge that the AFM

(which

the pilot would have 

heeded) 

repeatedly instructs that these 

green advisory lights indicate 

proper

and safe 

operation. These factors 

are 

critical oversights that affect the entire analysis 

of the

Probable Cause, 

which stressed that the 

pilot's failure to 

take appropriate remedial actions

contributed to the 

accident. The above 

information highlights 

a 

critical reason why the pilot 

was

not alerted to an 

emergency sooner.

c. Boost 

Pump non-operation and 

non-indication on the accident 

flight

As noted by the 

NTSB on pages 

1 and 3 of the Report, the pumps were 

activated in a

c

yclical manner throughout 

the flights on 

the day of the accident:

Data do~~nloaded 

fi^om the 

airplane's cents°al 

advisory 

and 

warning system (CAWS) showed

that, 

for 

the flight 

from 

REI to VCB, the left and 

right fuel boost pumps began cycling 

(that is,

t

urning on for about 

10 seconds and 

then off for about 

1 

second) about 

1 hour 

30 

minutes into

the flight. About 

1 S minutes 

later, the left fuel boost pump 

was on continuously, and the right

fuel 

boost pump was of. 

The left fuel boost pump 

remained on continuously 

for 

the rest 

of the

flight.

CAWS

data revealed that the 

left and rightfuel 

boostpumps began cycling about 1323  

(1 hour

1

3

minutes into the fl

ight). For about 

3 minutes starting about 1328, 

the left fuel boost pump

was on continuously, 

and the 

rightfuel boostpump was off. 

After that time, the rightfuel boost
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pump 

was cycling 

or was 

on 

continuously, and the left fuel 

boost pump was on 

continuously

or was off.

S

ignificant inaccuracies 

pervade the 

above 

description, which makes repeated 

conclusions as

to the 

operational status 

of the pump 

("on" or 

"off'). 

The 

only 

determination 

that 

can 

be 

made

from the CAWSdata is 

whether the 

pump was 

activated—not 

whether 

it was 

operating. 

The

CAWSdata 

also shows that 

in each 

situation where a 

pump 

was 

commanded "on" 

or "off', the

r

espective 

green FUEL 

PUMPlight was 

displayed 

in 

the 

cockpit—regardless 

of 

the 

operational

status of the 

pump. Every time the 

left 

FBP was signaled to activate, 

the LFUEL 

PUMPlight

illuminated 

in the cockpit 

even though the 

left boost 

pump stopped working 

during 

the 

accident

fl

ight 

(Report at p. 50.) 

The green "L 

FUEL 

PUMP"

light 

was illuminated 

for 

most 

of the 

critical

t

ime 

during the flight, 

even though the 

pump had failed. 

So, despite the AFM's 

instruction that 

the

L FUEL 

PUMPlight indicates boost 

pump 

operation, this was not true 

on the accident flight. 

This

inaccuracy 

grossly misled the 

pilot into 

believing that he had 

operational boost pumps 

when in

f

act the 

left pump had failed.

d. 

Conclusion

The green 

PUMP"safe 

operation" advisories 

were the only 

fuel

-related CAWS

lights

illuminated 

during the critical 

period of the 

accident flight. The 

seriousness of the 

pilot's

w

orsening 

situation 

is 

undisputed; yet 

as this 

emergency progressed behind the 

scenes, there 

were

no cautions 

or warnings 

displayed to the 

pilot. That the pilot 

should have nonetheless 

been

expected to 

assume that the 

system was not 

operating as intended is 

patently unreasonable. 

This

c

rash 

was 

not the result of the 

pilot's 

failure to heed 

emergency indications, but the 

result of a

lack of any 

such indications 

to begin with.

4. There 

Was No 

Indication of an 

Auto 

Balancin~Svstem 

Failure.

a. The 

manufacturer's instructions do not treat 

a fuel imbalance as 

an

e

mergency.

NTSB 

Finding Nos. 9, 

11, 12 and 13 

make many 

misleading implications regarding 

the

aircraft's 

warning system. They 

unduly emphasize the 

"maximum allowable fuel imbalance" 

and

nonexistent "fuel 

imbalance warnings".

First, the 

"maximum 

allowable fuel imbalance" 

is not nearly as 

well

-delineated 

as the

Report implies. 

In truth, the PC

-12 

AFMcontains a single line that 

lists the maximum 

fuel

imbalance 

of 1781b, 

or 

3 

"bars"'~ on the 

fuel gauge. 

Even though this 

information 

is stated 

in the

Limitations 

section, 

not 

the 

Emergency 

Procedures section, the 

NTSB 

Report 

continually 

treats

the scenario as 

an emergency 

requiring 

immediate and specific 

pilot reaction.

The 

NTSB Report 

analysis in sec. 

2.2.1 similarly states that 

Pilatus' AFM

procedures

require a pilot to 

"land the airplane 

as 

soon 

as 

practical if the 

maximum allowable fuel imbalance

[is] exceeded." 

(Report at pp. 

49 &

62). 

Finding 

#9

criticizes the pilot for not 

diverting

immediately, before 

performing 

any 

troubleshooting, while in so 

criticizing, acknowledges 

that

17 The 

Report regularly 

references the 

maximum as a "three 

bar", difference between the gauges. But 

it fails

to 

acknowledge the 

uncertainty 

in this 

limitation, as a "three bar" difference could 

range 

dramatically

a

mong a 100-pound 

range.
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the pilot 

troubleshot the aircraft 

systems before 

diverting. Such analysis is 

unfounded 

because

there 

are no 

emergency procedures 

concerning 

an 

exceedance 

of the 

"maximum imbalance,"

partially because 

there are not 

even any CAWS

cautions or warnings 

indicating 

that an 

excessive

imbalance has 

occurred!'$ 

Only 

the 

newer 

model PC-12 47E or NG

iteration 

is so 

equipped.

N

onetheless, the 

NTSB explicitly states 

that there were 

"fuel imbalance warnings"

(Report, 

Finding No.13) 

during 

the 

accident 

flight, as 

well 

as on previous 

flights. Once again, the

FARs clearly state 

that "warnings" are 

to be indicated by red 

lights in the cockpit. The PC

-12

(before S/N 

1001) has no such 

warning, or 

even "caution" (amber colored) lights 

in 

the 

cockpit

to 

indicate a 

fuel imbalance. Instead, 

throughout the entire 

critical situation, the 

only indications

g

iven to 

the pilot were 

green FUEL 

PUMPadvisories that 

falsely 

indicated 

normal operation.

b. The 

indication  for an 

ABS failure was not present.

T

he 

emergency procedure 

for an ABS 

failure is depicted below.

x.'17.3 

Ir~UT~ 

F UAL 

~~PIL~fi~~IFd(~ 

FAI~.URE

I

n~i~c~ation: 

E~~ ~r~~l@gru~ fi

~el g~w~e~ 

indicate 

3 

r~+e~ +~r 

more

di~t~er~enc~ 

~~tween left 

ar~d ri~~t without ~~#~arna~i'~

a

ct~ratiorM. ~ 

ib9y~ 

~il~ero~ 

d~edi~cii~ r~equin~d 

i~or ~Jn~~

l

el+~l fii~ht, 

a~~pe~ia'ly ~t 

i+Dw sperm.

1. Fue! Pump ~►il~r 

sid~e~

~i~

~. 

~u~~e~ ata~e

~on~~ar. ~f 

d~tler~r~~e can~~t t~

k~~~rt~eo~ 

land 

as 

soon 

as prsctica~

~. 

'U~h'uet~ fuel 

txa1~~

Ftw~l 

~um~7 

~t1TC5

The 

Indication for an ABS failure 

is a 3-bar imbalance 

(on 

the 

fuel gauges) 

with "no

a

utomatic 

activation". (See Ex. 

P-1, Sec. 3-48) The 

only way a pilot can 

identify "automatic

a

ctivation" 

is 

by the 

green FUEL PUMP 

lights. Because these lights 

were ON, the pilot would

believe and 

expect that 

the ABS was 

operational. It is 

therefore misplaced to assume that he 

would

o

r should have 

immediately followed the 

respective 

instructions.

c. Following 

the ABS 

procedure would not have prevented the 

crash.

T

he 

second 

misleading 

implication 

is 

that the emergency procedure 

for the failure of the

A

BS 

would have 

avoided the 

rolling moment caused by a 

left-wing heavy imbalance. 

(Report

Finding No. 

11) But even if the 

pilot had followed 

the procedure, it would have 

been completely

ineffective because 

the left 

FBP, 

the 

mechanism 

for correcting the 

left-wing 

heavy 

imbalance, had

failed. The 

problem was not 

that the ABS 

itself had failed, but the 

actual component required by

the system to 

correct the 

imbalance had failed. 

The ABS was 

operating and 

did 

in fact 

signal 

the

l 

eft 

fuel boost 

pump 

to 

activate. But, 

because 

of 

a 

manufacturing defect, the left 

FBP 

had 

failed

18 

The 

only way the pilot 

could have 

appreciated the severity 

of the imbalance scenario was based 

on the

fuel gauges 

which are 

segmented by "bars". 

These gauges are not part 

of 

the 

CAW S cautions and warnings

system.
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and could not transfer fuel through the 

system. 

The pilot could 

have troubleshot to 

no end, 

and at

best would 

have reached a vague instruction to 

"monitor" 

the 

fuel 

state.

The Report repeatedly emphasizes that the pilot should 

have 

effected 

a 

more 

"immediate"

diversion. But there is no evidence to support the 

conclusion that any diversion 

would have 

avoided

the crash. Pilatus deposition 

testimony 

notes that 

the pilot 

would 

not be expected to 

have 

diverted

until a 6-8 

bar 

imbalance was present. 

Accepting Pilatus' estimated fuel transfer rate, if the pilot

h

ad 

diverted at 6-8 bars, and descended at 

approximately 2000 fpm 

(a 

rather 

significant descent

r

ate), 

the imbalance would increase to about a 15

-bar differential by the 

time the aircraft 

was

s

etting 

up 

for 

a 

landing at 

an 

alternate airport. The most severe imbalance that was ever tested 

in

a 

landing situation by Pilatus was 

approximately an 

8

-bar differential. 

There is no 

evidence to

support an argument that the aircraft would 

have safely landed with a 15 bar, rather than 

a 27 

bar,

differential. With the "dangerous 

wing design," the significant asymmetric imbalance, no

warnings, instructions 

or training to the pilot to keep his speed up, the accident was inevitable.

T

herefore, 

the Report's finding that the pilot should have diverted 

sooner 

has no 

causal 

relevance

to the outcome 

of 

this 

crash.19

I

t is 

noteworthy that the only 

instruction 

to "land as 

soon 

as possible" 

in 

the operative 

AFM

Fuel 

Emergency 

Procedures is when a FUEL PRESS 

caution 

is displayed. As discussed in 

detail

below, the CAWSwas programmed 

with aone-second time delay 

that suppressed the 

warning.

(See Ex. 

AB

at 

858:10-859:11, Oetiker states that Pilatus was aware of the 1-sec delay at the time

of manufacture, but 

does not recall anyone 

asking 

to change it.) 

Considering 

this deficiency 

in 

the

CAWS—which was 

known 

to the 

manufacturer for years before the accident and 

was and 

remains

e

asily correctible—an NTSB finding that the ABS 

failure should 

have 

been 

observed and acted 

on

i

s 

not warranted.

d. Criticism of the pilot's timing is unwarranted.

There is also no evidence that that 

the pilot was not following the 

ABS 

emergency

procedure. The CAWSdata demonstrates that 

from 

about 

one hour and 45 

minutes into the 

flight,

the left 

FBP 

stayed ON

continuously. 

At 

this point, the pilot may have turned the pump to ONand

b

egun 

to 

monitor the imbalance, as instructed. 

However, 

because there is no instruction on how

to monitor, how quickly an 

imbalance will 

be 

corrected, or how quickly an imbalance will progress

if 

the 

system 

has failed, 

it is impossible to say that the pilot was not following the ABS procedure.

T

hese findings also 

assume the amount of time the pilot should have spent choosing and

d

iverting 

to 

an alternate airport. 

After all, 

the ABS 

emergency 

procedure 

ultimately 

instructs the

p

ilot to "land 

as soon as practical." This phrase is defined 

in 

the 

AFM

as: 

"Landing 

airport and

duration of flight are at the 

discretion of the pilot. Extended flight beyond the 

nearest 

suitable

airport is not 

recommended."20 (See Ex. P-1, POHSec. 

3-1.) Even if 

the pilot had followed the

1

9 

The pilot was faced 

with a 

situation 

where he had a 

full 

left 

wing 

and little to no 

fuel in 

the right 

wing.

When he needed to make a left hand 

turn to re-enter the pattern, the P-factor of the engine, 

coupled 

with

the dangerous 

wing design, resulted in a roll moment that the pilot could not arrest. The PC-12 failed its

certification testing and was required to 

implement 

a 

stick shaker system for this very reason, instability in

a low airspeed, 

high 

thrust 

scenario — an issue that Pilatus was aware 

of prior 

to the creation of the first

prototype.

20 Compare this 

with 

"land as 

soon as possible" which necessitates landing "without delay at the nearest

airport where a safe 

approach 

and 

landing is reasonably assured.
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ABS procedure 

and proceeded to the final step, the AFM

affords 

him 

discretion in 

how 

long to

c

ontinue his 

fl

ight and where to land. It doesn't inform him 

how critical 

the 

situation 

is.

Considering 

the undisputed immanency of the situation 

presented, 

any 

argument that the pilot

s

hould 

have 

followed the emergency procedure for an ABS 

failure 

necessarily 

must acknowledge

t

hat the procedure was critically lacking such 

urgent language.

e. The significance of the 2007 

CAWSData

Lastly, 

the NTSB's references to 

"previous 

similar 

warnings" are 

misleading and

inaccurate. 

(Report 

Finding 

No. 13.) The Report analysis 

states:

T

he pilot had likely downplayed the seriousness 

of the initial advisories 

because no adverse

outcomes resulted from ignoring the 

advisories during the flight 

from REI to VCB and

during an October 2007 flight, when a low 

fuel pressure state 

existed 

that 

also necessitated

the automatic operation of the 

left and right fuel boost pumps to 

provide the required fuel

pressure to the 

engine (see section 

1.16.2). 

(Report at pp. 

49 &67.)

The 

CAWSdata show that the FBPs underwent a similar 

"cycling" phenomenon in 

2007.

B

ut the evidence equally 

shows that the 

only fuel 

system 

indications 

on 

that flight 

were 

green

PUMP

advisories. As already explained, the PC-12 aircraft 

(before S/N 1001) 

does not display

a

ny 

caution or warning 

related to 

fuel 

imbalance.

B

ut there is another significant aspect of the 

previous phenomenon 

that was overlooked.

The CAWS

data 

revealing 

the 

FBP phenomenon 

was only 

available after the crash. 

Despite

m

aintenance work performed on 

the aircraft 

after 

the 2007 phenomenon, 

the maintenance facility

never 

had 

access 

to the CAWSdata. Access to this data 

would have been critical in preventing 

the

situation that 

occurred.

Of course, it is easy to 

say this 

in 

hindsight; why 

would the maintenance 

facilities 

have

t

hought 

to look 

at this data? But, 

in 

fact, new internal 

documents show that 

maintenance facilities

did seek the ability to access the CAWS

data 

on PC-12 

aircraft years prior 

to the crash. But, for

purely financial 

reasons, Pilatus denied them the 

opportunity. 

(Ex. 

Z.) There is no 

excuse 

for 

this

problem 

not 

having 

been discovered in 2007, which 

would have prevented 

this 

crash.

5. There 

Is No Evidence That the Pilot Was 

Presented with Any Indication of 

a

S

evere and Uncorrectable Fuel Imbalance Prior 

to the Point of Diversion.

The Report heavily 

emphasizes nonexistent "fuel imbalance 

warnings". The main criticism

of the pilot is that 

he 

didn't 

notice these warnings soon enough.

The report makes the following 

observations 

in 

support of its 

rationale. (Report at p.

53.)

·The AFMinstructs 

pilots to 

monitor 

the fuel 

quantity indicator for fuel syn~unetry

during each flight.

·

About 1 

hr 

32mins into the flight, the fuel 

quantity indicator 

would have displayed

a six-bar differential between the left 

an

d 

the right fuel 

tanks.

·The AFMstates that the maximum fuel 

imbalance for the 

PC

-12 

was 178 pounds

with a maximum three-bar differential 

displayed on 

the 

fuel 

quantity indicator.

Petition for 

Reconsideration of Report No. 

NTSB/AAR-11/OS 

PB2011-910405

4

5



·The pilot elected to continue to BZN, even though the maximum three-bar

d

ifferential 

had 

been exceeded.

The 

above "facts" 

upon which the NTSB bases its findings are a series of 

assumptions

used to reach determinations that could have gone several ways. It is important to 

note that, despite

a dispute over cause, the Report clearly acknowledges that the fuel system was malfunctioning

during the accident flight. This alone demonstrates that its calculations concerning the effects of

such 

malfunction 

are indefinite. 

Section 2.2.3.1 of 

the Report chronicles its interpretation of how

the fuel system operated and the resulting amount of imbalance at critical points during 

the 

fl

ight.

T

his 

section repeatedly 

uses 

language such as "likely" and "assuming," or 

references to what

"would have" 

or 

"should have" 

happened if the system had been operating

p

roper1y.

21

The fuel gauges in the PC-12 

(shown on 

the right) are highly

i

ndefinite and 

never actually 

state the 

fuel differential in 

pounds. Instead,

a sma112-inch gauge with 28 segments is used to illustrate the 

fuel in each

tank. Because 

each 

segment could 

represent a variance of up to 

SOlbs 

of

fuel in either direction, athree-bar differential may represent any amount

across a 100 lb range. This observation is 

merely 

meant to demonstrate

the angle 

taken 

by the Report 

which "assumed the worst" 

and 

blatantly

excluded 

equally 

viable predictions. 

Such is directly 

related to the

R

eport's 

criticism of 

the 

pilot's actions and ultimate Probable Cause

determination. This evidence 

strongly 

indicates that Pilatus' and the Report's conclusions as to

w

hat the pilot was 

seeing during 

the 

accident flight are based on pure 

speculation.

III. NEWFINDINGS

B

ased 

on the critical new evidence presented, key conclusions 

can 

be drawn 

that support

f

indings 

which 

were not, 

or 

could 

not, have been drawn by the NTSB 

at the time 

of 

its

investigation. Petitioners urge the 

NTSB 

to 

review 

the totality 

of 

the new evidence and consider

the resultant findings below 

which 

have a 

fundamental impact on 

the 

determination of 

probable

cause.

New Finding No. l: 

Investigation 

and forensic 

testing 

found that the left Fuel Boost Pump

contained 

mechanical 

defects 

that prevented it from operating as 

designed and intended.

New 

Finding 

No. 

2: If 

the left 

Fuel Boost Pump 

had operated as designed and intended, it

w

ould 

have maintained sufficient fuel pressure while balancing the fuel between 

the tanks,

and aleft-wing heavy fuel imbalance would not have developed.

New Finding No. 3: The 

recurring 

Low 

Fuel 

Pressure condition, the lack of fuel supply

from the left 

fuel tank, 

the 

uncorrectable increasing 

imbalance, and the inability 

for 

the

system to 

correct 

the imbalance were the result 

of 

a mechanical defect in the 

left 

Fuel Boost

Pump.

21 

The report identifies two more assumptions 

in footnote 101.
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New 

Finding 

No. 

4: 

Despite the fact that the left Fuel Boost Pump was 

not 

operating

properly on the accident flight, the cockpit was displaying green PUMP

advisories to 

the

pilot throughout the flight, which, according to the AFM, indicated 

that 

the 

left 

Fuel Boost

Pump was operational.

New 

Finding 

No. 5: If the 

Fuel 

Boost 

Pump 

advisories had been properly 

described 

in the

AFM, the pilot would have had an immediate indication 

that 

the 

left 

Fuel 

Boost 

Pump 

had

failed, at which point he would have troubleshot and diverted the 

plane and had a 

better

c

hance of safely executing an emergency landing.

New Finding No. 6: The CAWS

system 

was defectively programmed with 

a timed 

delay

that suppressed 

visual 

and audible indications 

for 

Low Fuel Pressure, including hundreds

o

f 

occurrences 

of Low Fuel Pressure during the fl

ights 

on 

the day 

of 

the accident.

New 

Finding 

No. 7: The CAWS

system 

incorporated a design that violates 

FARs 

23.1305

and 

23.1332 

because it does not use a red 

warning 

means to indicate Low Fuel Pressure.

New Finding No. 8: If the warning 

for 

Low 

Fuel 

Pressure had operated in 

compliance 

with

the 

FARs, 

the pilot would have 

received visual 

and audible Low Fuel Pressure warnings

on the first flight of the day, indicating an emergency requiring 

immediate pilot action, and

the pilot would have safely grounded the plane before any of the decedent 

passengers 

even

b

oarded the 

plane.

New 

Finding 

No. 9: The 

only caution or warning 

the pilot received during the flight was

a 

"Fuel Level 

Low" 

warning for 

the right 

tank six 

minutes before the crash.

N

ew 

Finding No. 10: An updated version of the PC-12 AFM

was published a year before

the crash with revised fuel system emergency procedures which 

may have prevented 

the

c

rash, 

but the 

AFM

was 

only distributed 

to 

owners 

and operators of the new PC-12 47E or

"NG"aircraft.

N

ew 

Finding No. 11: If the pilot had the revised fuel system 

emergency procedures

contained inthe PC-12 NGAFM, he would have been advised to 

land 

"as soon 

as possible"

s

hortly after the green 

PUMP

lights began cycling.

I

V. 

CONCLUSION

Petitioners also urge the 

NTSB consider 

the calamitous effect of the inoperable warning for

L

ow 

Fuel 

Pressure 

on the PC-12 

Legacy 

aircraft. A

review 

of 

the specifications for the CAWS

system that was introduced in 2001 along with testimony of 

Pilatus witnesses 

will 

aid 

in

understanding why the CAWSnever provided the FUEL PRESS warning, with 

the result that the

p

ilot was 

never 

informed 

of 

the 

progressing 

emergency situation. While components 

can and 

do

fail, such 

as 

the fuel boost pump, the CAWSis supposed to inform 

the pilot of the failure so that

he can take appropriate 

action 

to avoid 

disaster. 

The subject CAWSsystem was 

programmed 

to

defeat the FUEL PRESS caution 

in violation of 

the FARs and should 

be modified to 

prevent

another disaster.

During this review, Petitioners also urge the 

NTSB 

to isolate and 

study 

Dr. McSwain's

declaration 

concerning metallurgical 

an

alysis of 

the left 

fuel 

boost pump components. This

P
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analysis is 

critical 

because the 

NTSB 

did 

not have 

access 

to the left fuel boost pump during its

investigation. The manufacturing defect documented 

in Dr. 

McSwain's analysis identifies 

the

c

ause 

of the aircraft's fuel system failure 

during 

the 

accident fl

ight distinct 

from 

the presence 

of

icing in the fuel 

system.

Documents 

previously 

undisclosed 

by Pilatus reveal 

numerous 

other defects 

and 

failures

of the PC

-12 fuel system, warning system and Aircraft Flight Manual. These have been

suirunarized herein and provide a complete picture 

of 

the 

circumstances surrounding 

this 

tragedy.

Petitioners believe that, 

after 

review 

and analysis of 

this 

newly 

submitted 

evidence—

including both physical evidence and documents 

previously 

not disclosed by Pilatus—the 

NTSB

will agree that its original findings were erroneous due to 

the 

unavailability 

of critical evidence

during its 

initial investigation. Petitioners therefore urge the NTSB to revise its 

published 

findings

and conclusions based 

on its fresh review of all relevant evidence, including the evidence

previously unavailable to the Board.

The substance of this 

Petition 

has a 

direct 

impact 

on 

the safety 

of fl

ight 

of existing PC-

12/45 aircraft. 

Petitioners' hope is that this 

Petition will 

broaden the NTSB's understanding of this

a

ccident, allowing it to 

ascertain 

the best means 

for preventing 

future 

similar 

accidents 

which 

have

the 

strong potential to take the lives of more innocent pilots and passengers and devastate the lives

of more families.

      

        

                       

I

rv

ing Feidkamp III

Pamela Feldkamp

on behalf 

of 

the FeJdknmp Family

              

    

   

R

obert Ching

P

hyllis Ching

v~~«yoJrh~ 

Chrng family

~`.`~ ~ ,~

~ .:`~

          

John`lacobson

Judy 

Jacobson

an behalf of the Jacobson Family

 

   

    

 ~

Richard au

Cheryl Mautz

on hehaljuf the Main f~'amrly

      

        

     

               

     ~L 

Loins Pullen

N

oetlene 

Pullen

an behalf 

of 

the Puflen 

Family
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