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TOPICS

Overview of RAMICS program
Outline acquisition challenges
Approach taken

Lessons learned
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SD&D TASKING

o Accelerated development program to
seamlessly insert RAMICS capabillity into
ongoing OAMCM Initiative

FY98 Fyoo | Fvoo |
ADVANCED TECHNOLOGY FYO1 FY02

DEMONSTRATION CONCEPT AND FY03 FY04 FY05 FY06
TECHNOLOGY DEMONSTRATION SYSTEM DEVELOPMENT AND FYO07 FYO08 FY09
DEMONSTRATION PRODUCTION




ACQUISITION CHALLENGES

Munition requirements
Gun subsystem requirements
System design

Flight qualification
— Subsequent DT/OT efforts




PERSONNEL

e Breadth across components
— Experts used for each aspect

e Depth within IPT

— “Borderless” team
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APPROACH TAKEN

« Parallel Efforts to Keep Risk Low and
Minimize Development Schedule

— Gov't Develop Gun/Munition
« Begin qualification efforts

» Collect firing data in flight to support targeting
system development and cut risk

— Contractor Develop Targeting
e To include integration of entire weapon system




GUN/MUNITION SUBYSTEMS

e Munition drives gun
e Gun drives munition
e Trade study Initiated on munition

— ATD Program used 20mm
— Munitions experiments results
— AOA Results




TRADE STUDY RESULTS

Weight

Factor NOTES:

125mm can sink a mine
Effective @itz at the threshold
(sink/deflagrate) neutralization depth. If
sinking is an acceptable
Extremely neutralization method, then
Important it minimally meets the
performance requirement.
Considerably 225mm cannot deflagrate
Executable Important a mine at the threshold
neutralization depth. If

Operationally Considerably a mine must deflagrate in

Available Important order to be considered
neutralized, then the 25mm

Parameter

Integratable

Considerably does not meet the minimum
Safe G . :
Important performance requirement.

Considerably G
Important LEGEND

B  Exceeds the requirement

25m m Wel g h t'SC O re — 152 LB Somewhat excgeds the requirement (objective)
30mm Weight-Score = 168 ISI ot oot e reiement.
DI fferen C e — 10 - 3% R  Does not meet the requirement

A difference in weight-scores of at least 10% indicates that there is a meaningful
distinction between candidates, according to the DSMC SE Management Guide.

Supportable




RAMICS SYSTEM COMPONENTS

Targeting Sensor
Subsystem (TBD)
(ATD version shown)

Fire Control
Subsystem (TBD)

(ATD version shown)

MK44 30/40mm

Automatic Cannon

- Munition
- Subsystem -
MK258 Mod 1
APFSDS-T with
. Supercavitating
projectile

Gun Subsystem —

Modified MK44
30mm Bushmaster lI
Cannon




RAMICS SYSTEM DESCRIPTION
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Safe Standoff
Distance

1500 ft

Gun (Navy Certified)
MK44 30mm Chain Gun
Bushmaster I

Mounted on Stbd Side of MH-60 via
CSTRS

Ammunition (Navy Certified)
30mm Long Rod Penetrator

Targeting Sensor Subsystem
Blue-Green LIDAR




CTD PHASE EXIT CRITERIA

DEPARTMENT OF THE NAVY
OFFICE OF THE ASSISTANT SECRETARY :
RESEARCH, DEVELOPMENT AND ACQUISITION {os 2

1000 NAVY PENTAGON

WASHINGTON, DC 20350-1000 PMSZ[ 0 .
——

MAR 15 20 fbﬁﬂrwﬁqL,“J'T‘
MEMORANDUM FOR THE PROGRAM EXECUTIVE OFFICER (MINE AND UNDERSEA
WARFARE)

Subj: ACQUISITION DECISION MEMORANDUM FOR THE RAPID AIRBORNE
MINE CLEARANCE SYSTEM (RAMICS)

At the Program Review held on February 26, 2001, I reviewed
the RAMICS program status and the Analysis of Alternatives
Summary with recommendations. Additionally, I reviewed the
ongoing Concept and Technology Development (CTD) efforts and
proposed exit criteria.

The RAMICS program is approved to proceed to Milestone B as
briefed. The CTD phase exit criteria are as follows:

¢ Receive Safe Standoff certification from NAVAIR (Code
4,1).
Determine projectile mine neutralization capability
beyond 40 foot depth.
Develop a reduced-recoil gun/turret design that is
acceptable for MH-60S integration (airframe fatigue
and deformation, dynamic component wear, cost) and

document PMA-299/PMS-210 concurrence.

Ry .
Paul A. Schneider
Assistant Secretary of
the Navy (RDsA) (Acting)

ASN RDA Acquisition Decision
Memorandum 15 Mar 01 established the
following C&TD Phase Exit Criteria:

1. Receive Safe Standoff certification from
NAVAIR (Code 4.1).

2. Determine projectile mine neutralization
capability beyond 40ft depth.

3. Develop areduced-recoil gun/turret
design that is acceptable for MH-60S
integration (based upon airframe fatigue
and deformation, dynamic component
wear, cost, crash load constraints and
other issues as required) and document
PMA299/PMS210 concurrence.

Test and Evaluation

Exit criteria completed by testing:

Safe standoff completed - Jul 02
Projectile lethality completed - Oct 01

Reduced recoil conducted - Apr 02




T « Completed - NAVAIR 4.1
g certification signed on 7 May 02

* Results : SSO Distances:

Shallow mines 1500’
s A Deep mines 700’
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NEUTRALIZATION CAPARE

BEYOND 40 FT DEPTH

DEFARTHENT OF THIE RMAWY

e fan st Completed - Documented in CSS Itr

BP0 WENT HIGAT B

P ELOM dated 12 Mar 2002
Results

FROJECTILE MINE WEDTREALLZATION CAPARILITY BEWCHD O . 40ft Deflagration
FOR THE AN/AMI-1 RAPID AIRBORNE MINE CLEASANCE SYSTEM 40 150ft Rapld Sinklng

[RAMICE)
Naseh (less than 4 min.)
i3] COASTEYSTR OO Data Pas for OTD Phass Bxit Cricccia

3 Meurraligacion Capabilicy Bayond 40-Foot Deprh of 150 _ Zooft SlOW Slnklng

:  Commanding Officer, Comsstal Systems Statiom
T : pProgram Brecutive 0fficer, Hines and Undersea Warfara

§1] CORSTEYATR doc Data Package for COTD FPhass Exit Criceria
#2 Beutralisacion Capabiliey Deyood 40-Foor Depth OF

Mar o2

1. The Acguidition Declsion Mesarandum for the RAMICH, of

15 march 2001, eetabllokad cthree exit critveria for che Cemospt and
Tackralogyy DemoRstcatios [CTDl phases, One ewit criteria states.
‘Tatarmine projectila mins neucrslisscion capabiliey beyond 40
foct dapbh.® Ton ordar to fully comply wich this sxlc sriceria the
RAMICE Brogram conducted s peries of tasts and analyces,

documanted in enolosurs {13.

4. Dol 5000.2-R, June 2001, Pl:lgruph AF1. 2.6 defloea Lethalicy
as “the abiliey of a municion &r directed snergy wespon 0 cause
damage that will sause the loss or a degradation in the abiliey of
i CArgel aydLen Lo L-anplnl:- ite deslignaced mig@icn (m), "

Consistent with that definirion, BAMICS projectile Mine
Weurtralizaclon capablility i difl.n-ﬂ. an *a d\f:ml‘:lbn.i"dnfllgr;t!m
wf thm i vw b achd o ol .
holing of che mine busyancy :hm: L !a.:-u.d on Lgﬂ.g ﬂit-u and
analywin, the following conclusions are made wich respecr te The
noucralizatioo capability of tha RAMICS projectiles

[a} Mestralizacion of the mine due to deflagraCion can be
achiaved down to depths of 40 feet

tbl Beutralizacion of the mina dus to Fapid ginkiog in leows
than four minutes cam be achisved dswn to depthe of 160 feer.

(o) Beucralisacion of che mine dum o & of che
mine can be achisved down Co depths of 100 Cesc,

3. System mneucralization capabllity will be based on che
projectile’s capabllity, targeting. and fire conbcal solotlon

Subj: PROJECTILE MINE NEUTRALIZATTON CAPABILITY BEYOND 40 POOT
FOR THE AM/AWS-1 RAPID ATRBORNE MINE CLEARARNCE SYITEM
(RAMICE]

fSyabem capability will be greacly depandant upss bhe aavizoasestal,
conditions and = 2ld net ba cosmiderad me Eyplcoal for the antinzs
RAHICE syecam.

4. Ths Coamtal Symtems Seablon point of concact for cthe RAMICES
rogram is Mr. Dazuce Dradmk (A21), commmrcial (850] Z¥S-5380, DISN
438-3280, FAX (850} 230-TOT0, email: DzadekBr@ncec.navy,.mil
g
]
st [y
.-'-’-
J. D. HOATON
By dirscticm




GUN/TURRET DESIGN

PHA 299/PMS 210 MEORANDUM OF CONCURRENCE Completed — PMS-210/PMA-299

RAMICS REDUCED-RECOIL GUN/TURRET DESIGN concurrence signed on9 May 02
CONCEPT AND TECHNOLOGY DEMONSTRATION PHASE EXIT CRITERIA ReSUItS

1. Purpose: The purpose of this Memorandum of Comcurremce (MOC) AChieved I‘eCOiI I‘eduction beIOW 4000|bS for

is to document PMA-299 and PMS-210 concurrence on the Rapid

Alrborne Mine Clearance System Exit Criteria #3. armor piercing and Target Practice rounds

2. Background: The Acquisition Decision Memorandum for the
Rapid Airborne Mime Clearance System (RAMICS), dated 15 March
2001, establishes three Exit Criteria for the Concept and
Technology Demonmatration (CTD) phase. Exit Criteria #3 states,
"Devalop a reduced-recoll gun/turret design that is acceptable
for MH-605 integration (airframe fatigue and deformation,
dynamic component wear, cost) and documented PMA-259/PMS-210
concurrence”.

3, During the CID phase, a reduced recoil gun subsystem design
has been completed that reduced gun recoil from 10,000 lbs te
under 4,000 lbs. Baged on the current test data at this phase of
the RAMICS program, PMA-299, and PHS-210 concur that the reduced
racoil design for the gun/turret sub-system is acceptable for
MH-60S integration. Additional anmalysis and testing is required
to determine other impacts on the aircraft in the DT-IIA
configuration (flying qualities/handling, engines, electromic
components, dynamic components, system safety, and human
factors, as well as follow-on fatigue and crash load analysis)
ag part of the integration effort,

DAMaet X&#—- 7

CDR Y. J. Fulton (Date) K. W. Haas (Date)
PMA-299 MH-50S5 IPT Lead PM3-210 IPT Lead




GUN SUBSYSTEM EVOLUTION
. ‘:ﬁ‘-i e o

...to
Modeling...




FIT CHECKS

RAMICS gun subsystem prototype installed on an
MH-60S helicopter. Note the final design has the
gun installed on the starboard side of the aircratft.




D&DDE
CONCEPT

LH CSTRS (ALMDS COMMON)

Boresight Laser Assy.

s e ) Sensor Pod
Gun Camera l)( ; | /

Gun Control Unit

Gun Turret Assembly Turret Control Unit
Gun Power Supply Ammunition Can




FLIGHT CRITERIA

Crash Loading Electrical Power
Structural Fatigue Requirements
Dynamic Effects Exhaust Gas Toxicity

Recoil Effects Mock-Up
Muzzle Elash Ground Clearance

Case/Link Disposal Resonant Freq.
Ammunition Feed Software Cert.

o Initial Flight Tests - November 2003




LESSONS LEARNED

The right team

Environment of autonomy and empowerment
Embrace acquisition reform

Document everything

Parallel risk-reduction testing

—~0CUS on exit criteria




