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Outline of Presentation Topics

A E-2D Aircraft / Cockpit

A Advisory Caution And Warning System (ACAWS)
| A Ground and Flight Test Results

A Flight Test Footage

A Risk Mitigations

A Lessons Learned

A Questions




ide Airborne Early Warning (AEW) and Command & Control against
projected 21st Century threats

/I\/Iaior Updates: \

A Glass Cockpit

A Smart Air Data system

A Interconnected Avionics

A Propulsion Control and
Monitoring




Cockpit Modifications
(E-2C vs E-2D)



E- 2C Cockplt

A 58 total
A Lights only (No aural tones)
A Switch actuation to extinguish MC




Too Much of a Good Thing

A DISCUSSION OF EXCESSIVE ACAWS IN THE E-2D AIRCRAFT

E-2D Cockpit




E=2D Cockpit

A 93 displayed, 200+ total

(120 Advisories, 100 Caution, & 7 Warnings)
A Lights and aural tones
A MC/MW switch actuation required to extinguish
light and aural tone




Engine Display (ED) / ACAWS

ENGINE

Visie

C ALT 00000

DIFF |[-00000

nll Prl

ENOINE

HYDRAULTIC

300

FLT

GEAR/HK /FLAPS

|__;_

FIH

MAX RUDDER

Iyel. [ AEiEe) ¢)

l_l_‘ l_l_l_l_l_\

OAT

CABIN PRES
DOOR OPEN

PCMU FAIL
PCMU *

PS5 OIL PRES
ENG OIL QTY
ENG CHIP *
ENG VIRE ¥
APR ARMED
PCMU *

-000C

BLD AIR HOT
START VLV OP
BLD AIR OFF

rrrr {l_l_l_l_l_l_l_l_ \

PROP MN PMP
PROP SBY PMP
RGB OIL PRES
NTS

FX ARMED

FUEL QTY
FUEL PRES

GEN

GEN OIL PRES
GEN OIL TEMP
RECT

rrrr

HYD FLT OQTY
HYD CMB OTY
SAFCS
AUTOPILOT

FCC FAULT

MODE 4 INOP
MODE 5 INOP
MODE 4 REPLY
MODE 5 REPLY
MODE 5

AIRSPACE *
TOW LINK
PARK BRAKE SET
PARK BRAKE SET

LO ENG PWR

ENG ANTI-ICE ONM

W & T DE-ICE ON

PROP DE-ICE ON

BINGO
FUEL DUMP
JOKER

FLT BATT OFF

EMER GEN ON
GND BATT ON

STAB AUG
RUD TRIM INOP

AIRSPACE *

RDR /GEAR OWRD
VAPOR CYCLE
IFF LOOP TEST
GPWS VOICE OFF

0XY PRES LO
0Xy QTY LO

AMEmmRRRRR

PCMU FAIL
PCMU *

P5 OIL PRES
ENG OIL QTY
ENG CHIP *
ENG VIBE ¥
APR ARMED
PCMU *

BLD AIR HOT
START VLV OP
BLD AIR OFF

PROP MN PMP
PROP SBY PMP
RGB OIL PRES
NTS

FX ARMED

FUEL QTY
FUEL PRES

GEN

GEN OIL PRES
GEN OIL TEMP
RECT

HYD PRES *
MAX RUDDER
PITCH FEEL
MANUAL Q

ELE TRIM INOP

CDU CAUTION *

AFMC MISCOMPARE *

BARO MISMATCH
COMM ALERT *
CDU ADVISORY *




o
@)
a
X
»)
<




Too Much of a Good Thing

A DISCUSSION OF EXCESSIVE ACAWS IN THE E-2D AIRCRAFT

WARHING

MASTER
© ©f [wn

DISPLAY
SELECT

-----

T e 1 e R

Auxiliary Display Control Panel
(AUX DCP) | -



Too Much of a Good Thing

A DISCUSSION OF EXCESSIVE ACAWS IN THE E-2D AIRCRAFT

sk &

Bl |

T Lo -




C ALT 00000 OAT -000C

DIFF [-00000

STALL AIRSPACE * CHECK GEAR
CABIN PRES TOW LINK 0Xy PRES LO
DOOR OPEN PARK BRAKE SET OXy QTy LO

Annunciation with an PARK BRAKE SET
asterisk (*) after the PeNU FALL Lo ENG PWR
ACAW requires aircrew PSOLL PRES

to use CDU for specific
information

ENG OIL QTY
RPM TEMP

ENG CHIP *
HYDRAULIC

ENG VIBE ENG ANTI-ICE ON
APR ARMED
3000 3000
FLT
3000 3000
COMB
JOKER ||

PCMU *
BINGO | |

ENG FIRE
PCMU FAIL
PCMU *

P5 OIL PRES
ENG OIL QTY
ENG CHIP *
ENG VIBE *
APR ARMED
PCMU *

\4

| e el e
ARARARRARR

CURRENT ACAWS 1/1

HISTORY >(Eﬂ

I

L RGB CHIP
1,9.9.9.9.9.9.9.9.6.9.9.9.9.9.0.¢
1,.9.9.6.9.9.9.9.9.9.9.9.9.9.9.0.¢
1,9.9.9.9.9.9.9.9.6.9.9.9.9.9.0 ¢
$.9.6.6.9.9.9.9.9.6.0.4.9.0.0.0.¢
1,.9.9.0.6.9.9.9.9.¢.¢.4.9.¢.0.0.¢
L BLD AIR OFF
1,.9.9.9.9.9.9.9.9.6.9.4.9.9.9.0 ¢
$,.9.9.6.9.9.9.9.9.9.9.9.9.9.9.0.¢

|

]

1

GEAR fHK /FLAPS PITCH FEEL TRI

20

HE D17

Eﬂ: o
L/})10
20

30 MAX RUDDER

1

O




C ALT 00000

OAT -000C

DIFF [-00000

12 pages of ACAWS history
always accessible
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Ground & Flight Test Results



Ground & Flight Test Results

Goods

A Aural cues direct aircrew
attention to the visual ACAW

A Transients now latch

A Accessible history
AAvailable to ALL aircrew
real-time
AUsed for maint / debriefs




Ground & Flight Test Results

Others

ACAWS:
AFunctioned as intended

OR
AErroneous = Wrong or inaccurate
ANuisance Annoying, Unpleasant
AExcessive Erroneous + Nuisance

AExcessive ACAWS observed from
start of ground testing
A Contributed to RTB during 15t flight

ASituational Awareness and
Workload correlation
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Ground & Flight Test Results
Flight Test Specific Impacts
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Telemetrv Station Test Efficiency
ALoss of SA ADelayed start of test point
AReduced effectiveness of Alnadvertent KIOs
communications : AUnplanned RTBs (10+)



Ground & Flight Test Results

Aircrew Safety Impact

i —

, //’ffffff ‘ ﬁffffffffffffffﬂfffffffffffffffffffffffff/ﬁf/ﬁ///
Annoying
Distracting

Disrupting

A

Desensitizing

\xxxxxxxxxxx\\x&m‘h&xx‘a&

g
2
Y




Ground & Flight Test Results

Aircrew Safety Impact
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Ground & Flight Test Results

Aircrew Safety Impact
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Ground & Flight Test Results

Aircrew Safety Impact
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Ground & Flight Test Results

Aircrew Safety Impact
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Climb-out: Annoying, Distracting &
Disrupting
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Negative-G: Desensitized
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MISSION IMPACT
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OELTA GHL

AThorough briefs / debriefs
ATM station backing up aircrew
A Aircrew read board

A Good old fashioned information sharing
in aircrew cubicle spaces

\ Aneeboard cards (KBC)
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LILTE
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