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Overview

« The C-130J
« The C-130J Block Upgrade Program
« The Block 6.1 Upgrade
» Certification Basis used for compliance findings
« Software Design Acceptance Activities
« Compliance Finding Challenges
— Use of RTCA/DO-178B
— Recognition of Prior Acceptance
— Compliance Finding Agency Competency
— Raising and Managing Issue Papers
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The C-130J

* Four engine, turbo-prop, medium airlifter
o 12 aircraft in RAAF fleet

* Roles - Inter and Intra theatre Logistics Support, Airborne Operations,
Aeromedical Evacuation, Search and Rescue, Special Operations, Training




FADEC A

TG STATION)

DEFENCE

MATERIEL

PFRESSURIZATION
SYSTEM

ALT|METER

PROPELLER

BELEED AIR

NTROL
SYSTEM

LEFT

ORGANISATION

(COPILOT)

1
EMEEDDED
GPEINS

RIGHT

DASH LINE BOXES
FROVISIONS OMLY.

N [B:1]

INDICATE

i worlloT | [icoeiom ] 3
e [ALIG STATIGN) FILGT FILOT) E:Ir:%n
N " REF SET/ MODE { )
165 CONTROL o5 wonToR | [PRESSURIZATION FIRE HANDLES! MODE SELECT ANNUNCIATOR -
{PILOT} ENGINE START CONTROL - —
_ . a S HYDRAULIC r
promciier] [ TP E &) 2&3) BOOST BAL " MEDL
o THIM — (TYPE 1)
CONTROL (GOPILOT ( !
INDICATOR (GOPILOT) | =
5 FILOT) AUTOMATIC 1
FlLaT GEAR FUE BLEED AR RADaR APLY AERIAL ICE HEADING FLIGHT HEAD P
LIGHTING LIGHTS - AR COMD CONTROL| B |STARTIFIRE] DELIVERY FROTECTION COURSE COMTROL DISPLAY
LEFT | | | | | | | | | | | | | | | [ | | | | |
) | X X n | I X X 105 CONTROL
RIGHT I PANEL HUIS 15530 N_'f-';-:’:;lru
MG 1 ; i
— 2] B
B SIVE SYSTEMS
¢ MASTER CONTROL
ECle AMNEL
2lU #2 B B =
BHC ooy £ ] BeC
R e © mission
COMPUTER 22
B
B5C R R j G
Bt T T € RT TAXI f VIDEQ
|PC BUS 15558 |
FERENCE
T COCKEIT | TiMe sTamp]  AREA + SLANKING
AVIONIGS - NGICE MITRO- L ! 3 fifrih
16538 PUBLIC RECORDER PHONE 2 8 R - 3 = —
0% ADDRESS = g ! — = MWs
SYSTEM ) - T omou)
T “ b 1 MISSION I
COMPUTER
bl |l o 1 Iy
YPE 2}
_— 2 m BEC (TYPE 2
BC T T T — DATA TRANSFER
R ALDID 11 11 — DISGRETES a NETEM
c ARING 428 |eooas
CURSOR
wH Bl # CONTROL
BEC o
DISPLAY 5|
E RT 1 pep t ARING ag 7]
e -| C 15538
= HROTTLE 420 L] T
DAFD il o BAL
| g . - DFOR -,
COMMMAY BUS ¢ RIGHT [TYFE 1)
1 | I | i
| “ LEFT
5 _ = IFF
P S ovs [ _ 2 l\n.\m:n: )
SNl CHESP 3

IB2J-1B-2-005RAAF -BS6



3 '-'E; Australian Government

#%  Department of Defence

Defence Materiel Organisation
DEFENCE MATERIEL ORGANISATION

C-130J Block Upgrade Program

Established by C-130J owner nations — currently includes United States,
United Kingdom, Australia, Italy, Denmark, Canada and Norway

Provides regular, rolling updates throughout the life of the aircratft,
addressing equipment obsolescence and new capability requirements

Prime Contractor is Lockheed Martin Aeronautics — the OEM

Establishes a common set of functional and performance requirements
Each nation can add their own ‘national unique’ requirements as desired

Common costs are shared proportionally to the user’s fleet size — ie
Australia pays about 6% of the common core bill
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What's Block 6.1

« Common effort between United Kingdom, Denmark, Italy and Australia
e Built from the United States Block 6.0 Build
 Hardware Changes include:

— New Mission Computer

— Upgrade IFF for Enhanced Mode S

— Terrain Awareness Warning System (TAWS)

— Upgrade to Intercom Central Switching Unit for TAWS messages

— Upgrade to Auxiliary Hydraulic Pumps for High Altitude Cargo Ramp
Door operations

— Firearm Safe

— Removal of OLMU (RAAF unique)
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What's Block 6.1 (cont)

« Software Changes include:
— Migrate TOLD calculations from CNI to MC
— Ground Collision Avoidance System OFP modification
— MC update to Advisory, Cautions and Warning System
— MC update to Electronic Circuit Breaker data tables
— MC updates to diagnostic and maintenance software
— MC update for Propeller data capture
— MC update for Missile Laser Warning System
— CNI Processor OFP to common multinational build
— CNI Track Offset
— CNI update to CARP, Chute and Ballistics data
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Certification Basis

 RAAF C-130J Certification Basis comprises airworthiness requirements
from FAR Part 25 and military airworthiness standards (e.g. MIL-S-5700
and DEFSTAN 00-970)

e FAR 25.1309

— SAE ARP 4754
— RTCA/DO-178B
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Use of RTCA/DO-178B

« RTCA/DO-178B chosen as the benchmark for assessing Block 6.1
software products and their development processes in support of making a
compliance finding against FAR 25.1309

LM Aero didn’'t make it easy in assessing compliance against RTCA/DO-
178B

» Satisfaction of objectives within RTCA/DO-178B require judgement
« Breadth of design change

LESSON - Liaise with SCI1 early and often in your compliance finding effort!
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Recognition of Prior Acceptance

« PDAS and CBD had intended use of USAF and RAF
acceptance/certification for a claim for RPA

 RPA from USAF for Block 6.0 elements

 RPA from RAF for Block 6.1 elements

« Challenges in defining and assessing differences in CRE
— Functionality
— Software architecture (data and control flows)
— Non-interference

LESSON — RPA can sometimes be more trouble than it's worth!
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Compliance Finding Agency Competency

« Compliance findings require professional engineering judgement
e Understanding RTCA/DO-178B is no small feat

« Complexity of design change

« Safety criticality of affected systems and functions

« Competence of LM Aero

» Resources and continuity of ALSPO corporate knowledge

LESSON — SCI-DGTA Reference Paper on Compliance Finding Agency
Competency is very useful
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Raising and Managing Issue Papers

* Resulting number of non-compliant areas

* Raised several Issue Papers to refer the risk to the relevant Operational
Authority

« Difficulty in analysing the risk

* Challenge in translating software related deficiencies and risk to AVRM
model

« Challenge in ensuring actions are managed to closure

NOTE - Aircrew will always be tempted to use the Service History card
as a mitigation to software risk
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Questions?
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