LI GHTWEI GHT 155mm ( LWL55)

SYSTEM PERFORVANCE SPECI FI CATI ON

1.0 SCOPE
1.1 ldentification (TBD

1.2 System Overview The LW155 will replace all US Marine Corps
(USMC) cannon systens and be used as a direct support weapon.

The US Arny (Arny) will use the systemas a general support

weapon in the light forces and as a direct support weapon for the
Light Cavalry Reginment replacing all of the M98 155nm t owed
howi t zers.

1.3 Docunent Overview This system specification describes the
configuration of the Lightweight 155 (LW155) fornerly known as

t he Advanced Towed Cannon System (ATCAS). This specification is
used to describe the perfornmance requirenents of the LW155 and
contains the operational and interface criteria for the system
Both services require the systemto have the capability to accept
the Pre-planned Product I|nprovenents (P3l) listed in appendix A
of this specification. The Arny requires that a nunber of the
P31 be on their production system while, the USMC nay procure
them as a separate action, to be added to their production

syst em

1.4 Security Cassification (TBD)

2.0 APPLI CABLE DOCUMENTS The fol Il owi ng docunents forma part of
this specification to the extent specified herein. 1In the event

of conflict between the docunents referenced herein and the
content of this specification, the content of this specification
shal | be consi dered a supersedi ng requirenent.

2.1 Cover nnent

2.1.1 Specifications and Standards

2.1.1.1 Mandatory



QPL- 46168- 27
M L- STD- 209( H)

M L- STD- 810E

2.1.1.2 Cuidance
ATPD 2131

APTD 2185

M L- STD- 171( E)

M L- STD- 130( H)

M L- STD- 1366( O

M L- STD- 1472(D)

M L- STD- 1791( 2)

QPL- P- G 437

2.1.2 Draw ngs

| nt erface Draw ngs
#9357971

2.1.3 Oher

M L- HDBK- 784

Coating, Aliphatic Polyurethane, Chem cal
Agent Resi st ant

Slinging and Ti edown Provisions for Lifting
and Tyi ng Down

Envi ronnental Test Met hods and Engi neering
Qui del i nes

FMIV  Performance Specification

MI'VR Perfornma nce Specification

Fi ni shing of Metal and Wod Surfaces

US Mlitary Property, Identification Mrking
Transportability Oriteria

Human Engineering Design Oriteria for Mlitary
Systens

Designing for Internal Aerial Delivery in
Fi xed Wng Aircraft

d eani ng Conpounds. H gh Pressure Steam
d eaners

for 155mm Ammunition, Quadrilateral MU

Qui del i nes/Designs to Mnimze Contam nation
and to Facilitate Decontamnation of Mlitary
Vehi cl es and G her Equi pnent

RAM Rati onal e Report (RRR), 2 June 95, Us Arny TRADOC Advanced

Towed Cannon System (ATCAS) Reliability and
Mai ntai nability Requirenents



ANSI (95.1-91

2.2 Non- Gover nnent

2.2.1 Specifications and Standards None.
2.2.2 Draw ngs

Anerican Associ ation of Railroads (AAR) d earance D agram
Gabarit Internationale de Chargenent (@ C dearance D agram

3.0 SYSTEM REQUI REMENTS

3.1 System Description The LW155 will provide cl ose and deep
fire support and interdiction fires. It wll be |ightweight

w thout sacrificing range, stability, accuracy or durability.

The systemis designed as a how tzer, prine nover and associ at ed
equi prent. The systemshall be depl oyable to any regi on and
shall operate in nost climatic conditions. The US Marine Corps
will use the weapon as a direct support weapon, replacing all

exi sting cannon systens. The US Arny will use the LW155 as a
general support weapon in the light forces and as a direct
support weapon for the Light Cavalry Regi nent, replacing the M98
155mm t owed howi t zer.

3.2 Characteristics
3.2.1 Functional Characteristics

3.2.1.1 Mssion The LW155 shall shoot, nove and communicate in
accordance with the conbat intensity levels and mssion profiles
specified in the LW155 Design Reference Mssion Profile (section
2 of the ATCAS RRR).

3.2.1.2 Threat Arny light forces’ artillery and USMC artillery
can expect to face threat forces fromlight, guerrilla forces to
massed nechani zed fornations in conbat across the operati onal
conti nuum fromoperations other than war (OOTW to war. Threat
cannon systens will range fromantiquated to nodern | ong range
sel f-propel | ed and towed systens. Many cannon systens will rival
or exceed western systens in range, rate of fire and precision.
Threat artillery (cannon, rocket and mssile) and aircraft wll
be able to deliver a full range of ordnance, including



conventional, Inproved Conventional Munitions (ICV, Dual Purpose
| nproved Conventional Munitions (DPICQV), snoke, fuel air
expl osi ves (FAE), electronic counterneasures (EQV), scatterable
m nes, guided, and hom ng submunitions. A small nunber of
countries will be able to enpl oy nuclear, chem cal and bi ol ogi cal
weapons. Maneuver, reconnai ssance and unconventional forces wll
pose the ground force threat. Threat maneuver and artillery
forces will use equipnent froma w de range of countries.
Furthernore, armes wll becone nore sophisticated as a result of
technol ogy proliferation and synchroni zati on of maneuver and fire
support systens. HE ectronic warfare capabilities wll vary by
adversary. However, threats to battalion and battery

comuni cations systens may be effective in disrupting fire
control and artillery comrmand and control. Reconnai ssance and
target acquisition capabilities will also vary anong threat
forces. These will range fromsingle round | ocating radar,
noder ni zed sound rangi ng systens, and unmanned aerial vehicles
(UAVs) to reliance on visual acquisition means. Threats to the
LW 155 throughout its life cycle will increase as a result of
technol ogy i nprovenents in target acquisition, nunitions and
delivery systens. Inprovenents in threat force nobility and
armor will directly affect the survivability of |ight weapon
systens. Qurrent towed systens’ limted nobility and greater
reaction tinmes nmake them nore susceptible to eneny counterfire.

3.2.2 Performance Characteristics
3.2.2.1 Range

3.2.2.1.1 Maxi mum Range The LW155 indirect fire nmaxi numrange
shall be at least 30 (threshold) to 40 (objective) kiloneters
with rocket-assisted US nunitions (i.e., M49Al) and 22.5
(threshold) to 30 (objective) kilonmeters with unassisted US
munitions (i.e., M/95, M25A1 or XVB98) with the MO03AL
propel | i ng charge.

3.2.2.1.2 Mnimm Range The LW155 high angle indirect fire
mnimumrange firing the M7 projectile and current propelling
charges shall not be greater than 3,700 (threshold) to 2,700
(obj ective) neters.

3.2.2.1.3 Range Overlap The LW155 shall be capabl e of engagi ng
targets between m ni numand maxi mumrange wi thout any gaps.



3.2.2.2 Bias & Precision

3.2.2.2.1 Bias Bias errors cause the offset betwen the fall-
of -shot mean point of inpact (MPl) and the target. The goal of
artillery is to center the MPl on the target. The LW 155 shall
have a bias circular error probable (CEP) not exceeding 200
meters (threshold) to 50 neters (objective) at 25 Kkiloneters.
This is based upon a two hour MET with 20 Kkilonmeter spatial
separation from the MET station to the mdpoint of the
trajectory, firing the M64 projectile at low angle with the
maxi num charge, and a target |ocation accuracy of 10 neters.

3.2.2.2.2 Precision Precision errors cause the fall-of-shot
pattern. They are related to the interaction of conponent

tol erances, such as cannon, fire control, projectile, and
propellant. The LW 155 range precision probable error for |ow
angle indirect fire shall not be greater than 0.0030 (.3 percent)
of range for unassisted projectiles and 0.0035 (.35 percent) of
range for assisted projectiles. Deflection probable error shal
not exceed one ml| at any range in lowangle fire and two mls in
high angle fire for both assisted and unassi sted projectiles.

3.2.2.3 Rate of Fire

3.2.2.3.1 Maxinmum Rate of Fire The maxinmumrate of fire for the
LW 155 shall be at least five (threshold) to eight (objective)
rounds per mnute firing all allowable shell/charge conbi nations
(Copper head excluded) for not less than two mnutes in | ow angle
fire (800 mls or |less).

3.2.2.3.2 Sustained Rate of Fire The sustained rate of fire
shall be at |east two rounds per mnute firing all allowable
shel | / charge conbi nati ons ( Copper head excluded) in low angle fire
(800 mls or less) for as long as amunition is available. As a
mnimum this quantity should equal the gun section’s basic
conbat | oad.

3.2.2.4 Responsiveness
3.2.2.4.1 Enplacenent The LW155 (a single weapon) shall be

enpl aced and ready to fire (weapon is laid, at |east one
ref erence point has been established, one round of ammunition is



ready to be | oaded, and comunications with the Fire Direction
Center (FDC) are established) by no nore than five crewren

i ncluding the gunner and four other cannoneers in three
(threshold) to two (objective) mnutes or |less, after the prime
nmover has stopped in position.

3.2.2.4.2 Displacenent Once enplaced, the LWL55 (howitzer
crew, prinme nover, and associ ated equi pnent) shall be | oaded and
prepared to imredi ately depart the current |ocation, by no nore
than five crewnen in two (threshold) to one (objective) mnute.

3.2.2.4.3 CQut-of-Traverse Mssion During conduct of a fire
m ssion, the LW55 shall be shiftable up to 3200 mls left or
right of center of traverse and laid/ready to fire on a new
target, by no nore than five crewren including the gunner and
four other cannoneers, in three mnutes (threshold) to two

m nutes (objective) fromrecei pt of the new m ssion.

3.2.2.4.4 Low Angle Fire The LW55, when enplaced in a firing
position and with a fuzed projectile ready to | oad, shall respond
to an in-traverse (within 400 mls left or right of center
traverse) lowangle fire mssion, with first round fired within
30 (threshold) to 20 (objective) seconds fromreceipt of fire
commands (excl udi ng Copper head m ssi ons).

3.2.2.4.5 Hgh Angle Fire The LW55, when enplaced in a firing
position and with a fuzed projectile ready to | oad, shall respond
to an in-traverse, high angle mssion (1000-1275 mls) with first

round fired within 45 (threshold) to 30 (objective) seconds from

recei pt of the fire commands (excl udi ng Copper head m ssions).

3.2.2.5 Direct Fire The LWS55 shall be capable of direct fire
at a quadrant elevation of zero mls on |level ground, wth at

| east charge seven white bag (MIA2), and shall have a sight that
provides a direct fire capability.

3.2.2.6 Survivability

3.2.2.6.1 Nuclear, Biological and Chem cal (NBC) Protection
The LWL55 shall be capabl e of w thstanding the materiel danagi ng
effects of NBC contam nation, decontam nates, and the standard
decontam nati on procedures. ML-HDBK-784 is offered as a gui de.
Chem cal agent resistant coating (CARC) paint shall be used per



QPL-46168-27. (Oitical LW55 conponents shall be decontam nabl e
by the crew using standard organi c decontam nati on equi pnent in
10 (threshold) to 5 (objective) mnutes. (Qitical conponents
are those conponents required to be nmanual | y handl ed during
conduct of enplacenent and fire mssion.) The LWL55 shall be
designed to facilitate decontamnation of the how tzer, w thout
dismantling or renoving integral conponents of the end item The
LWL55 design shall mnimze areas where contamnating and
decontam nati ng agents can col | ect.

3.2.2.6.2 Ballistic Vulnerability The LW55 System m ssion
critical conponents (e.g., fire control instruments, hydraulic
systens, and cabl es) shall be designed and configured to m nimze
their vulnerability to ballistic fragments.

3.2.2.6.3 Soldier Survivability The LW55 design shall naxim ze
soldier survivability both as it affects the crew and the force

as a whole. This includes mnimzing the system s visual,

auditory, and RF signature and exploiting the systems nobility

and rapi d enpl acenment and di spl acenent capability.

3.2.2.7 Mobility

3.2.2.7.1 Towing The LW55 shall not exceed the tow ng
capabilities of the prine nover. Qidance is provided in ATPD
2131 (Famly of Medium Tactical Vehicles, FMIV) and ATPD 2185
(Medi um Tactical Vehicle Replacenent, MIVR). Prinme nover naxinmm
tow ng capacity is independent of the payload. As an objective,
the track of the LWL55 will not be wi der than that of the FMIV
and MI'VR prinme novers.

3.2.2.7.2 Fording The LW55 shall have a fording (water
crossing) capability equal to that of the prime nover. During
unprepared fording operations, at |least 30 inches of water (fresh
or salt), without addition of special equipnent or adjustnents.
During prepared fording operations, up to 60 inches of water
(fresh or salt, including waves), w th special equi pnent or

adj ust nent s.

3.2.2.7.3 Energency Repair The LWL55 shall be capabl e of
accepting a prine nover (MB13, FMIV, or MIVR) wheel as a spare or
anot her technical solution (i.e., run-flat) for emergency repair
or repl acenent.



3.2.2.7.4 Speed The LWL55 shall provide a suspension systemto
achi eve tow ng speeds of not |ess than 88 kph (55 nph) on prinmary
roads, 56 kph (35 nph) on secondary roads, and 24 kph (15 nph)
Cross-country

é. 2.2.7.5 Blackout Markers The LWL55 shall be designed to

i ncorporate blackout markers (with reduced infrared signature)
and US Departnent of Transportation (DOTI) rear |ights while being
t oned.

3.2.2.7.6 Braking The LWL55 on-board brake system when
attached to the prine nover, shall provide effective and
control l ed braking of the LWL55 when stopping or slow ng down
fromthe nmaxi numtow ng speeds on all road types, and when
descending slopes of up to 60 percent. Additionally, the LWL55
brakes shall be designed to preclude | ocking of the howtzer
brakes except in an energency (prinme nover brake failure). The
LWL55 shal |l have manual | y operated parking brakes.

3.2.2.8 Transportability The general requirenments of M L-STD
1366, in concjunction with the requirenents set forth bel ow, nay
be used as a guide for determning di nensions, weight
constraints, lifting and ti edown provisions for worldw de
transportation of systens.

3.2.2.8.1 Fixed Wng The LW55 with its prine nover shall be
air transportable on USAF G 141B and larger cargo aircraft. At

| east two LWL55s shall be transportable in a single G130
aircraft (without prine novers). ML-STD- 1791 is offered as a
guide. The LW55 shall be configured for ease of |oading and
unl oadi ng fromthe above USAF aircraft w thout disassenbly or
assenbly. The LW55 shall be air droppable using | owvelocity
aerial delivery (LVAD) fromthe G 130 and | arger USAF heavy-drop
cargo aircraft.

3.2.2.8.2 Rotary Wng The LWL55 shall be externally
transportabl e as a conpl ete m ssi on package (howi tzer, crew,
ammuni tion, and section equi pnent) by the CH53E and CH 47D in
hi gh, hot conditions and by the M/-22 and CH+53D in | ow, cool
conditions. The lift provisions for airnobile operations shall
be designed to provide for a stable load at all speeds up to 200
knot s.



3.2.2.8.3 Marine The LWD55 shall be transportable by all type
cargo ships and landing craft. The physical characteristics and
di mensions of the LWL55, while attached to the prine nover, shal
al | ow | oadi ng and securing aboard naval shipping and | andi ng
craft larger than the Landing G aft Mechani zed-8 (LCOM 8).

3.2.2.8.4 Hghway and Rail For rail and highway transportation
the LWL55 shall neet both the AAR and A C cl earance di agr ans.

The LWL55 shall be transportable by mlitary and conmercia
transporters. The LWL55 (at shipping weight) shall incur no
danmage when subjected to the ML-STD-810 rail inpact test. The
howi t zer, when towed by its prime nover, shall mneet the hi ghway
legal limts of US and North Atlantic Treaty O ganization (NATO
countries.

3.2.2.8.5 Lifting and Tiedown Provisions The LWL55 shall be
equipped with mlitary standard lifting and tiedown provisions in
accordance with M L-STD 209.

3.2.3 External Interfaces

3.2.3.1 Amunition The LW55 shall interface with all fiel ded
and devel opnental US and NATO standard 155mm nunitions and al
current and devel opnental propelling charges (excluding liquid
propel | ant) based on standard projectile/charge conpatibility.
Quidance is provided in the Interface Drawi ngs for 155mm
Ammunition Quadrilateral, MU #9357971.

3.2.3.2 Prime Mwver Interface The LWL55 shall interface with
the intended prinme novers. The Arny’s intended prime nover is

the FMIV. The USMC s intended prine nover is the MIVR The

current famly of 5-ton trucks (ie, MB13) nay al so serve as a
tenporary prime nover pending full fielding of the newer

vehicles. In addition the systemshall be noveable by Materi al
Handl i ng Equi pnent organic to USMC Artillery, the USMC Light

Arnored Vehicle (LAV), Advanced Anphi bi ous Assault Vehicle ( AAAY)
and Landi ng Vehi cl e Track, Personnel (LVTP-7).

3.2.3.3 Conmmand, Control and Comrunications Interface The LW55
shall interface with the Battery Conputer System (BCS)

Li ght wei ght Conputer Unit (LQUJ), conmmunications equi pnent, and

devel opnental systens. The LW55 shall be designed to



accomodat e appropriate hardware to attach the M3/ M4 Mizzl e
Vel ocity System (M/S), a Qun Display Unit (&U) of the BCS, and
devel opnental fire direction conputers and displ ays.

3.2.3.4 IntrasystemlInterfaces The LW55 shall accommodat e/
provide intrasysteminterfaces, including the vehicle, the crew,
t he weapon, Basic Issue Itens (BlIl), Additional Authorized List
(AAL) itens, Material Handling Equi pnrent (MHE), diagnostic

equi pnent, and optical fire control

3.2.3.5 Preplanned Product |nprovenents (P3) The LW55 shall
allow for future flexibility and expansion. The Arny LW55

requi res a nunber of enhancenents beyond the base how tzer
(Appendi x A). The USMC nay procure these itens as P 3.

3.2.4 Physical Characteristics

3.2.4.1 Wight The LW55 threshold weight is 9,000 pounds. The
objective weight is as light as practical wthout sacrificing

ot her perfornance characteristics included in this docunment, such
as range, accuracy, survivability, and reliability/durability.

The system wei ght includes the basic weapon, optical fire control
and section equi prrent needed to fire the weapon. Non-critical
section equi prent, M3/94, and radi os are not i ncl uded.

3.2.4.2 Surface Finish The requirenents of ML-STD- 171 may be
used as a guide for the ontroll and preventionn of corrosion for
the LML55. A final protective finish shall be chemcal and
decontam nation resistant. The LW55 shall be capabl e of

wi thstanding the materiel damaging effects of NBC contam nation
decont am nat es, and procedures used to decontam nate. The LWL55
shall have corrosion resistant fearutes to mnimze danmage to
exposed and non-exposed netal - beari ng surfaces caused by

prol onged exposure to salt water spray (96-hour salt spray)
during anphi bi ous operations. .

3.2.5 Quality Factors

3.2.5.1 Reliability The LWL55 Mean Rounds Between System Abort
(MRBSA) shall be no |l ess than 800 rounds (threshold) to 900
rounds (objective), to be denonstrated with an 80% confi dence,
when enpl oyed | AWwi th the LWL55 Desi gn Reference M ssion
Profile. An SAis defined, in accordance with the LW55 Failure
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Definition and Scoring Oriteria (section 3 of the ATCAS RRR), as
any failure resulting in the | oss or degradati on of a Mssion
Essential Function (MEF) to a | evel bel ow the m ni num accept abl e
| evel defined as foll ows:

MEF SAQiteria
To Shoot :
Maxi nrum Rate of Fire (2 m nutes) Less than 2 rounds per mnute
Sustained Rate of Fire (indefinite) Less than 1 round per mnute
Maxi mum Range (wi th rocket assist) Less than 15 km
Maxi num Range (unassi st ed) Less than 9 km
To Move:
Primary Speed Less than 30 km per hour
Secondary Speed Less than 15 km per hour
O oss-Country Speed Less than 5 km per hour

3.2.5.2 Mintainability

3.2.5.2.1 C(Qperator/Crew Preventive Mi ntenance Checks and
Services (PMCS) The system (perator/ G ew PMCS shall not exceed
1.0 (threshold) to 0.5 (objective) mai ntenance cl ock-hours per
day. Qperator/OQew PMCS shall include all systematic care,

i nspection and servicing performed by the Qoerator/ Oew as
prescribed in the technical nmanual.

3.2.5.2.2 Corrosion Prevention Control PMCS PMCS required to
keep the systemcorrosion free shall not exceed 2.0 (threshol d)
to 1.0 (objective) maintenance cl ock-hours per week.

3.2.5.2.3 Maintenance Ratio (MR) The system MR shall not exceed

.04 (threshold) to .02 (objective) maintenance nman- hours per
operating hour. The MR shall include all maintenance denands,
bot h schedul ed and unschedul ed (non-essential and essential),
perfornmed at the Unit, D rect Support and CGeneral Support |evels.
The MR shal |l exclude all naintenance, schedul ed and unschedul ed,
perforned at the Qperator/ G ew level. Specifically, it shal
exclude all (Qperator/CGew PMCS and all Qperator/ Grew correctabl e
nmai nt enance procedures prescribed in the technical nmanual. An
Essential Unschedul ed Mai ntenance Dermand is defined as any

mai nt enance action resulting froman Essential Function Failure
(EFF). An EFF is defined, in accordance the LWL55 Failure
Definition and Scoring Oriteria, as the loss or degradation of an

11



MEF to a | evel bel ow the m ni num acceptabl e | evel defined as
foll ows:

VEF EFF Criteria
To Shoot :
Maxi mum Rate of Fire (2 m nutes) Less than 5 rounds per mnute
Sustained Rate of Fire (indefinite) Less than 2 round per mnute
Maxi mum Range (wi th rocket assist) Less than 27 km
Maxi num Range (unassi st ed) Less than 18 km
M ni nrum Range (hi gh angl e) Less than 3.7 km
Drect Fire Loss of direct fire ability
To Moyve :
Primary Speed Less than 30 km per hour
Secondary Speed Less than 15 km per hour
O oss-Country Speed Less than 5 km per hour
For di ng Less than Prinme Mover ability

3.2.5.2.4 Unit Mean Tine To Repair (MITR) The MITR shal |l not
exceed 30 mnutes (threshold) to 15 mnutes (objective) for all
mai nt enance tasks, both schedul ed and unschedul ed, perforned at
the Unit |evel.

3.2.5.2.5 Direct Support MITR The MR shall not exceed 2 hours
(threshold) to 1 hour (objective) for all naintenance tasks, both
schedul ed and unschedul ed, perfornmed at the Direct Support |evel.

3.2.5.2.6 Mintenance Tasks No less that 70%of all mai ntenance
tasks shall be perforned at the perator/ Grew and/or Unit |evels.
No nore than 25% of all nai ntenance tasks shall be perforned at

the Direct Support/Ceneral Support levels. No nore than 5% of

all mai ntenance tasks shall be performed at the Depot |evel.

3.2.5.2.7 Accessibility The systemshall provide a nmeans for
routinely inspecting, testing and cl eani ng subsystens w t hout
renmoval of major assenblies. Accessibility shall also be
provided at Line Replaceable Unit (LRU) and Shop Repl aceabl e Unit
(SRU) levels for ease of functional and diagnostic testing and
repair by the Drect Support, Ceneral Support and Depot

mai nt enance.
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3.2.5.3 Durability

3.2.5.3.1 Cannon Tube Fatigue Life

fatigue life of at |east 2,650 equival ent ful

The cannon tube shall have a
charge (EFQ

rounds, based on firing Mb49A1 or MB64 projectiles with MO03AL

propel | i ng charge.
life.

3.2.5.3.2

3.2.5.3.3 Recoil

The cannon fatigue life shal

Breech Mechani sm Fatigue Life

Mechani sm Service Life
shall have a service life of 5,300 (threshold) to 10, 000

exceed the wear

The breech mechani sm
shall have a fatigue life of at |ease 5,300 (threshold) to 10, 000
(obj ective) EFC rounds based on the M2O3Al charge.

The recoi

(obj ective) EFC rounds based on the M2O3ALl charge.

3.2.5.3.4 Carriage and Cradle Service Life

nmechani sm

The carriage and

cradl e shall not require replacenent for the life of the system

3.2.6 Environnents

3.2.6.1 CQOperating Environnents
There shal |

foll owi ng conditions.

requi renents under these conditions.

3.2.6.1.1 dimtic

Hot
Hot-Dry
Hot - Hum d

Basi c

Constant Hgh Humdity
Variable Hgh Humdity
Basi ¢ Hot

Basic Cold

Col d
Col d

Anbient Ar
Tenperat ure
(° 0O

32 to 49
31 to 41

const. to 24
26 to 35
30 to 43

-21 to -32

-37 to -46

The LWL55 shal
be no uni que support

Sol ar
Radi ati on

(Wn)
0 to 1120
0 to 1080

negligi bl e
0 to 970

0 to 1120
negligi bl e

negligi bl e

be operable in

Anbi ent

Rel ati ve

Hmdity
(%

3to 8
59 to 88

95 to 100
74 to 100
14 to 44
toward sat.

toward sat.
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3.2.6.1.2 Natural Environnents

lce. lcing condition equivalent to 13 mMm (0.5 in) of glaze with
specific gravity of 0.9. The systemshall w thstand, w thout
per manent damage, icing conditions as foll ows:

76 mm (3.0 in) glaze, specific gravity 0.9

152 mfm (6.0 in) glaze/rime mx, specific gravity 0.5

152 mfm (6.0 in) rime near the surface increasing linearly to
508 mMm (20.0 in) at 122 m(400.2 ft) altitude, specific
gravity of 0.2

Ice fog. 1ce fog consisting of suspended ice crystals averagi ng
5to 20 mcrons in diameter of sufficient density to limt
visibility to 1.5m (4.9 ft).

Sand and dust. Particle concentrations of 1.06g/n8 (6.61 x 10-5
[ bs/ft3) with wind speeds to 18 nmis 59 ft/s) at a height of 3m
(10 ft). Particle sizes shall range fromless than 74 mcro
nmeters (2.91 x 10-3 in) in diameter to 1000 mcro neters (3.94 Xx
10-2 in) with the bulk of the particles ranging from74 to 350
mcro neters (2.91 x 10-3 into 1.378 x 10-2 in).

Wnd. Wnd velocities up to 102 kph (63.3 nph).

Rain. Rain intensities as specified in the follow ng tabl e:

Dur ati on Amount W nd Speed,
intermttent

(in) () (knot s)

1 mnute 0. 45 11.4 to 35 (63 kph)
5 m nut es 1.00 25. 4 to 35 (63 kph)
10 m nutes 1.50 38.1 to 35 (63 kph)
1 hour 5. 50 139.7 to 35 (63 kph)
12 hours 9. 50 241. 3 to 35 (63 kph)

Note: To include each of the shorter duration intensities.

Rai ndrop sizes ranging from0.6 nmto 4.0 nm(0.02 to 0.16 in.)
with a nedian of 2.5 Mfm (0.10 in.). The larger drop sizes tend
to be associated with the greater intensities.
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Salt fog. Salt fog exposure for periods up to 96 hours. For
test purposes, the salt fog solution shall be 5% by wei ght of
sodiumchloride in 95% by weight distilled water. The
tenperature in the exposure zone shall be nmaintai ned between 32
and 35°C (87.6° and 95.0°F). Fog density shall be approxi mately
31 (0.79 gal) of salt solution per 0.3 nB (10.6 ft3) of chanber

vol une per 24 hours .
Hail. Hailstones up to 51 mm (2 in.) in dianeter
3.2.6.1.3 Induced Environnents

Road shock. The LWL55 shall not be danmaged fromroad shock when
towed | AWthe system DRW and within the prime nover nobility and
tow ng specifications.

Vi bration. The LW55 shall not be damaged fromvibrati on when
operated | AWt he system DRWP and within the prinme nover nobility
and tow ng specifications.

Qun firing shock. The LWJ55 shall not be damaged fromthe firing
shock of any authorized projectile/propelling charge conbi nation.

Low Vel ocity Aerial Delivery (LVAD). The LW55 will remain fully
operational after LVAD.

3.2.6.2 Non-operating Environnments The LWL55 shall not incur
per manent danmage from exposure to the non-operating environnents
speci fied bel ow Foll ow ng exposure, the LWL55 shall be capabl e
of performng as specified by 3.2.2 and its sub-paragraphs.
During exposure, the LW55 shall be in a storage or transport
configuration. For transport and storage not exceedi ng 90 days
duration, the LWL55 shall withstand the environnents with no
preservation preparation, special handling, or tranport

equi pnrent. The LW55 shall withstand | ong-term protected storage
(i nsi de warehouses or ships) for up to one (threshold) to two
(objective) years and remain Fully M ssion Capabl e.

3.2.6.2.1 dimtic

| nduced Air | nduced
Tenperat ure Relative Humdity
(° 0O (%



Hot - Dry 33 to 71 1to7

Hot - HUm d 33to 71 14 to 80

Basi ¢

Constant Hgh Humdity const. to 27 95 to 100
Variable Hgh Humdity 30 to 63 19 to 75

Basi ¢ Hot 30 to 63 5to 44

Basi ¢ Col d -25to -33 toward saturation
Col d

Col d -37 to -46 toward saturation

3.2.6.2.2 Natural Environnments A mninum anbi ent pressure of
100 mllibar, corresponding to failure of the air transportation
system cabi n pressuri zation equi prent at 15,000 m (49, 215 ft)
altitude, while the systemis in transportation configuration.

3.2.6.2.3 Induced Environnents Exterior surfaces and conponents
shall be capabl e of being cleaned by a steamand water jet

cl eaning process, using a cleaner conformng to QPL P-C 437,

w t hout incurring damage or degradation. Jet pressures shall be
724 kPa (105 psig) +/- 15.9 kPa (2.3 psig) for steamand 344.7

kPa (50 psig) +/- 34.6 kPa (5 psig) for water.

3.3 Design and Construction
3.3.1 WMuaterials, Processes, and Parts

3.3.1.1 Materials The LW55 materials shall be selected on the
basis of suitability for the intended use and availability in the
US during a national emergency. Noncritical nmaterials shall be
used wherever practical, consistent with the requirenents
specified for the end item Designs and materials that mnimze
absorption of NBC contamnants and facilitate rapid

decontam nation w thout adversely affecting the protective
finishes shall be used.

3.3.1.2 Process Control The LWL55 shall be constructed using a
formof process control, such that the LW55 and its conponents
are free fromany defects which conprom se system perfornance,
reliability/durability, survivability, or safety. Welding shal

not be enployed as a repair neasure for defective parts, unless
specifically approved by the Contracting Oficer.
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3.3.1.3 Standard, Conmercial, and Qualified Parts Parts which
are in current production and avail able, as indicated by

qualified parts lists, shall be used whenever possible. The
nunber of unique parts shall be m nimzed.

3.3.1.4 Environnental Conpliance Design and construction of the
systemshall be in conpliance with applicable federal, state and

| ocal environmental |aws and regul ations. The use of hazardous

and environnental |y unacceptable materials shall be elimnated or
reduced to an acceptabl e conpliance | evel.

3.3.1.5 Metric System The LWL55 shall be designed in accordance
with the hard netric approach to the nmaxi numextent practicable.

3.3.1.6 Radioactive Mteri al Radi oactive material shall not be
used unl ess the performance requirenents can not be achi eved

w t hout such use. Any radioactive materials proposed w ||

require prior Governnment authorization for use.

3.3.2 Nane Plates and Product Markings The LW55 systemand its
associ ated parts, subassenblies, and assenblies shall be narked
using ML-STD 130H as a guide. Serial nunbers shall be assigned

by the Governnent.

3.3.3 Interchangeability Like units assenblies, sub-assenblies,
and repl acenent parts shall be physically and functionally

i nt erchangeabl e wi t hout nodification of the itens or equi pnent,

i ndividual itens shall not be hand-picked for fit or perfornance.
St andard conponents, parts, tools, fasteners and test equi pnent
shal|l be used to the nmaxi nrumextent practicable.

3.3.4 Safety

3.3.4.1 Thermal Hazards Al surfaces in the LWL55 systemt hat
expose personnel to surface tenperatures in excess of those
defined bel ow, during normal operation, shall be appropriately
guarded and provi de suitabl e |abeling.

Exposur e Met al Pl astic
Monent ary cont act 60 degrees C 85 degrees C
Prol onged cont act 49 degrees C 69 degrees C
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3.3.4.2 Noxious Substances No material, which during any phase
of the systemlife cycle shall expose personnel to noxi ous
substances in excess of the Time Wi ghted Averages and Short Term
Exposure Limts specified in the | atest publication of the
Threshold Limt Values by the Arerican Conference of CGovernnenta

| ndustrial Hygienists.

3.3.4.3 Flammbility The use of flammable naterials shall be
mnimzed. Conponents containing flammable naterials, fluids
shall mnimze the possibility of |eaks and spills. The

conbi nati on of assenbl ed conponents and materials or substances
shall not be a source of unintended ignition and shall not
support uni nt ended conbusti on.

3.3.4.4 Mechanical Safety

3.3.4.4.1 Edge Rounding Al exposed edges and corners that
present a personnel safety hazard shall be suitably protected or
rounded to a mninmumradius of 13 mMn

3.3.4.4.2 Entrapnent Safeguards shall be installed to prevent
i nadvertent contact with, or entrapnent of, body parts or
clothing in noving parts.

3.3.4.4.3 Mechanical Interconnection The systemshall provide
positive nmeans to prevent the inadvertent m smatchi ng of

fittings, couplings, mechanical |inkages and el ectri cal
connections, and the systemshall mnimze the |ikelihood of

| eaks and spills. Coding and narkings should not be used as a
substitute for this requirenent.

3.3.4.5 Inpulse Noise Firing inpulse noise exposure for crew
nmenbers shall not exceed the Peak Sound Pressure Levels (PPL)
defined by Qurve W Qurves X, Y and Z shall be selected only if
it can be clearly docunented that neeting the limt of curve Wis
beyond the current state of the art or that the cost is
prohibitive. The PPL in decibels (dB) at tine T (nsec), for each
curve is defined bel ow

Qurve W PPL

140 at all tines

Qurve X PPL = 160.5 + 6.64 log (200/T) for T <= 200
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CQurve Y: PPL

6.5 dB above curve X at all tines

Qurve Z : PPL 13 dB above curve X at all tines

3.3.4.6 GCGeneral

3.3.4.6.1 Hazard Severity The severity of all LW55 hazards
shall be categorized using the criteria specified bel ow

Level Cat egory Per sonnel | npact

1 Catastrophic Death

2 Qitical Severe injury or severe occupational illness
3  Marginal Mnor injury or mnor occupational illness
4 Negligible Less than mnor injury or occupational illness

3.3.4.6.2 Hazard Probability The probability of all LW55
hazards shall be categorized using the criteria specified bel ow

Level Category Definition

Fr equent Li kely to occur
Pr obabl e WI I occur several times in the systems life

A

B

C Qccasional Likely to occur sone tine in the systenis life
D Renot e Unlikely, but possible to occur in systenis life
E

I nprobable So unlikely, it can be assumed occurrence nay
not be experienced

3.3.4.6.3 Hazard Ri sk The above hazard probability and hazard
severity criteria shall be used to generate a Hazard R sk | ndex
for all hazards in the LW55 system The LWL55 system shal |l not
contain any high or nediumrisk hazards as defined bel ow

R sk Hazard R sk | ndex
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MEDI UM 1E, 2D, 3B, 3C 4A
LOWNV 2E, 3D, 3E, 4B-4E
H& 1A-1D, 2A-2C, 3A

3.3.5 Human Factors Engineering For additional information
concerning HFE, M L-STD- 1472 is offered as a gui de.

3.3.5.1 Crew Size The LW55 shall be operabl e and nai nt ai nabl e
by a crew of ten nmen (nine cannon crewren and one section chief)
during around-the-cl ock operations.

3.3.5.2 Personnel Constraints The LW55 shall be operable and
mai ntainable (at unit level) by the 5 '" through the 95 '"
percentile mal e soldier/marine and repairabl e, maintainable, and
supportabl e (above unit level) by the 5 '" percentile fenale
through the 95 '" percentile nale sol dier/marine fromthe
appropriate target personnel, consistent with other system
performance requirenments stated herein, by all MXS qualified
personnel with respect to critical body measurenents (for
clearance, lifting, and force requirenments) wearing clothing and
equi prrent appropriate for the expected conditions of usage (to

i ncl ude NBC and col d weat her gear).

3.3.6 CGovernnent Furni shed Equi pnrent (GFE) The foll owing GFE
cannon and optical fire control equipnent are offered. The
contractor is free to obtain or develop alternatives, provided
they contribute to neeting the System Requirenents included
her ei n.

M284 (nodified) Cannon Assenbly

ML38 El bow Tel escope

ML72 (or nodified ML72) Tel escope and Quadrant Mount
ML8 Fire Control Quadrant

ML37 Panoram c Tel escope

ML71 (or nodified ML71) Tel escope and Quadrant Mount
ML7 Fire Control Quadrant

3.4 Docunentation Not appl i cabl e.
3.5 Logistics

3.5.1 Maintenance The LWL55 shall be designed for ease of
mai nt enance and servicing wth mni numuse of personnel, parts,
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special tools, and equi pnrent. The LWL55 shall have simlar or
reduced support requirenents as the predecessor system

3.5.1.1 Maintenance Equi pnent

3.5.1.1.1 Tools and Support Equi prent The systemshall naxi mze
use of existing tools and support equi pnment common to the current
fielded artillery system

3.5.1.1.2 Automatic Test Equi pnent (ATE) |If Autonatic Test
Equi prrent (ATE) is needed, the Integrated Fam |y of Test

Equi prrent (1 FTE) will be used by the Arny and the Third Echel on
Test Set (TETS) will be used by the Marine Corps.

3.5.1.2 Muaintenance Concept The Governnent's prelimnary LWL55
mai nt enance concept calls for conformance to the principles of
nmodul ar design. Repairs by renoval and repl acenent are to be
effected at the O ganizational Level for nodules nost likely to
or frequently wear out, break, or otherw se beconme unserviceabl e.
Those nodul es and subassenblies nost |ikely to becone

unservi ceable prior to norrmal replacenent tine or nmaj or assenbly
overhaul must be capabl e of repair by internedi ate nai nt enance
personnel by replacenent of spare/repair parts. Depot

mai nt enance personnel will repair or overhaul those conponents,
nmodul es and assenbl i es beyond internedi ate support capabilities
and end itens when returned to depot through normal supply
channel s. The LWJ55 shall not require any schedul ed depot

mai nt enance. Nornal mai nt enance production shall be executed
within the existing three-tier Marine Corps and Arny ground

equi pnent mai nt enance structure.

USMZ Arny Ground Equi pnent Mai nt enance Structure

UsMC ARWY
O gani zational ("O') 1st Echel on Qperator/ Oew
2d Echel on Using Unit
Intermediate ("1") 3d Echel on D rect Support
4t h Echel on Ceneral Support
Depot ("D") 5t h Echel on Depot

3.5.1.2.1 Oganizational Mintenance



3.5.1.2.1.1 OQperator/Crew Miintenance is performnmed by the
user(s) of the equipnent, it includes the proper care, use,
operation, cleaning, preservation, |ubrication and such
adjustnent, mnor repair, testing, and parts repl acenent
prescribed by pertinent technical publications, tools and parts

al | onances. As a reference to the baseline ML98 towed how t zer

the following MOS s perform mai ntenance at this |evel. In the
Mari ne Corps, maintenance is acconplished by MBS 0811 Field
Artillery Cannoneer and 0802 Field Artillery Oficer. In the
Arny, mai ntenance is acconplished by MBS 13B Cannon O ew Menber.

3.5.1.2.1.2 Unit Mintenance is performed by specially trained
personnel assigned to the unit. Appropriate publications

aut hori ze additional tools and necessary parts, supplies, test
equi prent, and skill ed personnel to perform nmai nt enance beyond
the capabilities and facilities of Qperator/ Gew | evel

mai ntenance. Efforts at this | evel enconpass perfornance of
schedul ed/ corrective mai nt enance; diagnosis and isol ation of
easily traced equi pnrent nal functions; replacenent of najor
assenbl i es/ nodul ar conponents whi ch can be renoved/installed and
do not require critical adjustment; and repl acement of readily

accessi bl e piece parts not authorized at first echel on. As a
reference to the baseline M98 towed how tzer, the follow ng
MOS s perform mai ntenance at this |evel. In the Marine Corps,

mai nt enance i s acconpl i shed by M5 2131 Towed Artillery Systens
Techni ci an and 2120 Weapon Repair CGficer. 1In the Arny,

mai nt enance i s acconpl i shed by M5 13BU6 Cannon C ew Menber, and
63B Li ght - Wheel ed Vehi cl e Mechani c.

3.5.1.2.2 Internedi ate Mai ntenance This is naintenance
perforned by designated activities in direct and general support
of using organizations. It includes calibration and repair and
repl acenent of damaged or unserviceable parts, and provi des

t echni cal assi stance support through a secondary repairable float
and/ or contact team support to using organi zations. For exanple,
t he Ordnance Mai ntenance Conpany of the Marine Force Service
Support G oup (FSSG or Arny D vision Support Command provi des

i ntermedi at e mai nt enance services to its respective artillery
organi zations (Marine Artillery Reginent/D vArty), including that
for fire control optics equipnment. A simlar activity does the
same for Arny artillery units. Internedi ate mai ntenance normal |y
entails third and fourth echel on services and, when supporting
overfl ow organi zati onal requirenents, includes second echel on as
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wel | . As a reference to the baseline M98 towed how tzer, the

following MOS s perform nai ntenance at this |evel. In the Marine

Cor ps, nmai ntenance is acconplished by MS 2131, Towed Artillery
Systens Technician, 2120 Wapon Repair O ficer, 2171 E ectric-
Optical Technician, 2125 E ectric-Qotical Repair Oficer, 1316
Metal Worker, and 2161 Machinist. |In the Arny, maintenance is
acconpl i shed by MOS 45B10 Snall Arns/ Towed Artillery Repairer
45G10 Fire Control Systens Repairer, 45K30 Armanent Repair
Supervi sor, 913A Armanment Repair Technician, 91B O dnance

Mai nt enance Managenent O ficer, and 63B O gani zational Light
Wheel ed Vehi cl e Mechani c.

3.5.1.2.2.1 Direct Support Miintenance is authorized by
appropriate publications and perforned by specially trained
personnel, it includes diagnostic and isol ation of

equi pnent / nodul ar nal functi ons; adjustnment and al i gnnent of
nodul es using test, neasurenent, and diagnostic equi pnent ( TMDE)
repair by replacenment of nodul ar conponents and piece parts which
do not require extensive post-mnaintenance testing or adjustnent;
l[imted repair of nodul ar conponents requiring cleaning, sea

repl acenent, application of mnor body work and eval uati on of

em ssions of internal conbustion engines.

3.5.1.2.2.2 Ceneral Support This level of mnaintenance is
normal | y associated with the sem-fixed or permanent general
support shops of Internedi ate M ntenance Activities (I NMAs) or
frequently with organi zati onal shops of units with a commodity
peculiar mssion. Wrk involves diagnosis, isolation,

adj ustnent, calibration, alignnent, and repair of malfunctions to
the internal piece part |evel; replacenment of defective nodul ar
conponents not authorized at |ower |evels; repair of major
nodul ar conponents by grinding or adjusting itens; replacing
internal and external piece parts; and perfornmance of certain
carriage and recoil nechanismrepairs.

3.5.1.2.3 Depot Mintenance Depot |evel personnel perform najor

overhaul or conplete rebuild of parts, subassenblies, assenblies,
or end itens, including the nmanufacture of parts and perfornance
of required nodifications, testing, and reclamati on. Depot

mai nt enance serves to support |ower categories of maintenance by
provi di ng techni cal assistance and perform ng nai nt enance beyond
their responsibility. Depot M ntenance Activities (DVAs) have
nore extensive repair facilities and enpl oy production and
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assenbly |ine nethods whenever practical as well as whol esal e
| evel direct exchange support.

3.5.2 Support The systemshall be supportable by the standard
Arny Logistics Systemas well as the current naintenance policies
in effect within the USMC at the tinme of fielding.

3.5.3 Facilities No newfacilities shall be required. Basing
and associated facility requirenents shall not change fromthe
predecessor system

3.6 Personnel

3.6.1 MXS The systemshall have no new MIlitary Cccupati onal
Specialty (MX¥). MXB 13B (Arny) and MOS 0811 (USMD) personnel
shall be the primary operators of the LW55.

3.6.2 Force Requirenents There shall be no new force

requi renents. The total nunber of authorized maintainers and
supporters shall not increase above what is required for the M98
basel i ne system

3.6.3 Target Audience Description (TAD) The follow ng
abbreviated TAD is applicable for the LMWL55. Wen data becones
avail able for the quantity of personnel needed, these wll be
entered for the identified M6 or Warrant/ Comm ssioned O ficer
career nmanagenent field. A copy of the conplete TADwill be

pl aced on hand with each approving agency.

USMC Abbrevi at ed Target Audi ence Description (TAD) List

[tem | MOS Skill Levels Title

1 0811 N A Field Artillery Cannoneer

2 2131 N A Towed Artillery Systens
Techni ci an

3 0802 N A Field Artillery Oficer

4 2120 N A Weapon Repair Oficer

5 1316 N A Met al Wr ker

6 2171 N A B ectric-Optical Technician

7 2125 N A Bl ectric-Qptical Repair Oficer

8 2181 N A Wapon Repair Chi ef

9 2161 N A Machi ni st




Not e:
not skill

USMC training is to | ndividual
| evel .

Trai ning Standards (ITS),

Arny Abbrevi ated Target Audi ence Description (TAD List

ltem | MOS Skill Levels Title

1 13B * | 10/ 20/ 30/ 40 Cannon O ew nenber

2 13C 10/ 20/ 30/ 40 TACFI RE Qper ati ons Speci al i st

3 13E 10/ 20/ 30/ 40 Fire Drection Specialist

4 13F 10/ 20/ 30/ 40 Fire Support Speciali st

5 45B Smal | Arns/ Towed Arty Repairer

6 45G Fire Control Systens Repairer

7 45K Armanent Repair Supervi sor

8 55B** | 10/ 30/ 40 Amuni tion Speci al i st

9 55D* | 10/ 20 ECD Speci al i st

10 63B 10/ 20/ 30/ 40 Li ght - wheel ed vehi cl e mechani c
11 91A Armanent Repair Technician

12 91B O dnance Mai ntenance Mgnt O fi cer
13 91E** |10/ 20 ECD Speci al i st

14 131A Warrant O f. Field Artillery Targeting Tech
15 910A VWarrant O f. Ammuni ti on Tech. Warrant

16 13A Comm O ficer Field Artillery Oficer

17 13E Comm O ficer Field Artillery Oficer

18 91D Comm O ficer | Odnance Miunitions Material Mnt
Sour ces:

155MM STRAP (Draft Version 1, 6 Sep 95)

Update 12-4 dtd 19 Nov. 92, Mlitary Qccupational O assification

and Structure
3.7 Characteristics of Subordi nate El enents

3.7.1 Fire Control

3.7.1.1 CQOperability Fire control equipnent will be fully
operabl e by one crewran in all conditions to include night and
NBC. It shall be able to withstand the firing shock of the LWL55
at maxi num charge and maximnumrate of fire, as well as Low

Vel ocity Aerial Delivery. It shall be conpatible with accuracy
requi renents stated previously.

3.7.1.2 Sight System The LW55 shall be capable of direct and
indirect fire using a one-man one-si ght systemon the gunner’s
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(left) side. [On the M98 howitzer, direct fire with the one-nman
one-si ght system (ML37 sight) should be perforned only when the
gun and target are at the sane elevation, wth no nask obstacl es
between them] The gunner shall set and/or read deflection and
el evation by use of a display, readily visible fromthe left side
el evati on and traverse handwheel s. The assi stant gunner shall be
able to set and/or read elevation by a separate display, readily
visible fromthe right side el evation handwheel

3.7.1.3 Boresighting It shall be possible for the LWL55 crew to
verify boresight as part of enplacenment procedures. |f boresight
is out of tolerance (0.5 ml) the crew shall be able to boresight

t he weapon systemtactically wthout the need for an external

ref erence point.

3.7.1.4 Cant The fire control equipnent shall be able to
conpensate for up to ten degrees of cant left or right of the
weapon’ s | evel point.

3.7.2 Cannon Assenbly

3.7.2.1 Chanber Tenperature The LW55 shall have a visua
sensor to determ ne chanber tenperature to assist the crewin
determning msfire procedures and rate of fire limtations.

3.7.2.2 lIgnition System The LWL55 shall have a reliable,
inproved ignition systemthat accommodates the firing rates
specified in 3.2.2.3. 1t shall be designed so that the system
wll not ignite the propellant until the breech is closed and

| ocked (witness marks aligned). Additionally, the propellant
ignition systemshall provide for a mnimumof eight (threshold)
to 30 (objective) ignitions wthout rel oading by a crew nmenber.

3.7.2.3 Breech Operation The LW55 breech shall open
autonatically after firing. The breech shall have inscribed
alignnent (witness) nmarks to provide a visual indication of
breech cl osure.

3.7.3 Elevation Mechanism Wen fully enplaced and settled into
position on level terrain, the LWL55 shall be capabl e of setting
a mninumelevation of zero mls or Iess and a nmaxi num el evati on
of at least 1275 mls. The LW55 shall be able to fire al

charges (except the ML19 and M203 series charges) throughout its
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full range of elevation. The mninumelevation for the M19 and
M20O3 series charges shall be no greater than 300 mls. The LW55
shall be able to fire all allowabl e charge/el evati on and

defl ection conbinations on a surface with up to plus or mnus ten
degrees of cant. The how tzer shall not require a recoil pit for
any al l owabl e el evati on and charge conbi nation. An el evation
handwheel is required on both the right and left side of the
howi t zer. The manual el evati ng mechani sns shall obtain at | east
ten (threshold) to fifteen (objective) mls of novenent per
handwheel turn. The equi prent shall allow for sinultaneous
novenent of the weapon for deflection and el evati on during |aying
pr ocedur es.

3.7.4 Traversing Mechanism The LW55 shall be capable of firing
with an on-carriage traverse capability of at |least 400 mls left
and right of center through the full elevation range. A manual
traversing nechanismis required. It shall obtain at |east ten
(threshold) to fifteen (objective) mls of novenent per handwheel
turn. The equi prrent shall allow for sinmultaneous novenent of the
weapon for deflection and el evation during | aying procedures.

3.7.5 Hydraulic Fluid The LW55 systemshall be designed to
enploy a single, flame resistant, hydraulic fluid. Any

addi tional hydraulic fluids proposed will require Governnent
aut horization prior to being inplenented.

3.8 Precedence of Requirenents

Maxi mum i ght

Responsi veness
Transportability/ Mbility
Lethality

Vul nerabi lity/ Survivability
Mai ntai nabi lity/ Sustainability

oA WNE

4.0 QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for Conpliance The contractor shall be
responsi bl e for assuring conpliance with all the requirenents
specified herein prior to delivery of the systemto the
Governnent. The CGovernment reserves the right to performany
action deened necessary to assure the systemconforns to this
specification prior to delivery to the Government.
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4.2 Responsibility for Inspection The contractor shall be
responsi ble for certifying that all conponents conply with al
appl i cabl e configuration control docunentation prior to

eval uati ng conf or nance.

4.3 Requirenents Cross Reference This section establishes the
specific evaluation criteria for verifying the performnmance

requi renents specified in section 3 herein. The individual

requi renents cross reference verification nethods are provided in
matrix format Appendix B. This matrix indicates the
verification nethod, |evel, and responsible authority (contractor
versus Governnent) required to certify conpliance to each section
3 requirement. Each section 3 requirenent is associated with a
section 4 verification nethod.

4.3.1 Verification Methods A brief description of the
verification nethods as they apply to this specification is
provi ded bel ow

4.3.1.1 Examnation A visual inspection which may involve the
review of the part and its respective installation, as well as
its associ ated draw ngs, specifications, Quality Assurance

Provi sions and purchase orders to the extent necessary to
establ i sh conpli ance.

4.3.1.2 Analysis Areview of data/infornmation produced as a
result of analytical conputations, qualitative assessnents, or
tests conducted for another purpose.

4.3.1.3 Denonstration A non-instrunented test where success is
determ ned on the basis of observation or the use of sinple test
equi pnent .

4.3.1.4 Test An instrunented formal quantitative measurenent of
specific systemparanmeters using certified test equipnment. This
verification nmethod may require analysis to interpret result.

4.3.2 Verification Levels A brief description of the
verification levels as they apply to this specification is
provi ded bel ow

4.3.2.1 System A conplete LW55 how t zer
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4.3.2.2 Subsystem A conplete hardware configuration itemwth
uni quel y identifiable performance requirenents.

4.3.2.3 Conponent An assenbly or piece-part of a subsystemwith
uni quel y identifiable performance requirenents.

4.3.3 Verification Responsibility A brief description of the
verification responsibilities as they apply to this specification
is provi ded bel ow.

4.3.3.1 GCovernnent The Governnent shall be overall responsible
for ensuring formal verification is conpleted, wth technical
assi stance and on-site support by the contractor.

4.3.3.2 Cont ract or The contractor shall be responsible for
performng the formal verification. The Governnent reserves the
right to provide on-site representation to nonitor and verify the
results.

5.0 ACRONYMsS AND DEFI NI TI ONS

5.1 List of Acronyns

AAAV Advanced Anphi bi ous Assault Vehicle

AAL Addi tional Authorized List

AAR Anerican Associ ation of Railroads

ABCS Arny Battle Command and Control System

ABS Anti -1 ock Brake System

AC Acti ve Conponent

AFATDS Advanced Field Artillery Tactical Data System

ANBAA Arny Material Systens Analysis Activity

APS Auxi |l iary Power System

ARDEC Armanment s Research, Devel opnent, and Engi neering
Cent er

ARL Arny Research Laboratory

ARTEP Arny Trai ning and Eval uation Program

ATCAS Advanced Towed Cannon System

ATE Aut omati c Test Equi prent

BCS Battery Conputer System

BDAR Batt| e Danmage Assessnent and Repair

Bl | Basic |Issue Itens

BIT Built In Test
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Bl TE

CATT

CEP
CS

aacC
COMPUSEC
COVBEC
CrC
craTs

DPI CM

DIT

ECM
EFC
EMD

EUMD
EUT
FAE
FAVSI M
FDC
FDTE
FLOT
FMC
FMIV
FQC
FOr
FSAC
FSCATT
FUE

Built In Test Equi prent

Comrand and Contr ol

Commrand, Control and Communi cation

Conbi ned Arns Tactical Trainer

d ose Conbat Tactical Trainer

Grcular Error Probable

Contract Logi stical Support

Cost and (perational Effectiveness Anal ysis
Oitical Qperational Issues and Oiteria
Conputer Security

Comuni cations Security

Conbat Trai ning Center

Conbat Trai ning Center Instrumentation and
Trai ning System

D rect Qurrent

Drectorate of Conbat Devel oprent

D stributed Interactive Sinulation
Department of Defense

Departnment of Transportation

Devel opnental Qperational Test and Eval uation
Dual Purpose | nproved Conventional Minitions
Design Reference Mssion Profile

D rect Support

Doctrine and Tactics Trai ning

Equi prrent Al | owance Pool

Bl ectroni ¢ Count er measure

Equi val ent Full Charge

Engi neeri ng and Manuf act uring Devel oprent
Enbedded Trai ni ng

Essential Unschedul ed Mai nt enance Denands
Early User Test

Fuel A r Expl osives

Famly of Simulations

Fire Drection Center

For ce Devel opnent Test and Experinentation
Forward Line of Troops

Fully M ssion Capabl e

Fam |y of Medium Tactical Vehicles

Final Qperational Capability

Fol | ow On Test

Fire Support Arnmanents Center

Fi re Support Conbined Arns Tactical Trainer
First Unit Equi pped
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@Qun D splay Unit

Gabarit International e deChar genent
Quant ani no Bay, Cuba

d obal Positioning System

Ceneral Support

Human Factors Engi neering Anal ysis
Heal t h Hazard Assessnent

H gh Mbility Miltipurpose Weel ed Vehicle
| Marine Expeditionary Force

I nstructor and Key Personnel

| nproved Conventional Minitions

Initial Early Training

Initial Fire Support Automation System
Integrated Famly of Test Equi prent

Il Marine Expeditionary Force

[l Marine Expeditionary Force

I ntegrated Logi stics Support

Initial Qperational Capability

Initial Qperational Test

Initial Qperational Test and Eval uation
Joint Qperational Requirenents Docunent
Ki |l ometers Per Hour

Li ght Arnored Vehicle

Landing Oraft Alr CQushion

Landi ng Oraft Mechani zed- 8

Li ght wei ght Conput er Unit

Level of Repair Analysis

Li ne Repl aceable Unit

Logi stical Support Analysis

Low Vel ocity Aerial Delivery

Landi ng Vehicle Track Personnel -7

Li ght wei ght 155mm

Maj or Command

Modul ar Artillery Charge System

Mari ne Corps Systens Command

Marine Corps Conbat Devel opnment Comrand
Marine Corps Conbat Readi ness Eval uati on Systens
Marine Corps (perational Test and Eval uation
Agency

M ssion Essential Function

Met eor ol ogy

Materi el Handling Equi prent

Medi um Li ft Repl acenent
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MOFA
MOPP- 4

MI'BF
MITR

WS
NAL MEB

NETTSP
CeC

aws/ WP

CGPTEC
GPTEMPO

OsHA
OTE

P3|

PE

PEO FAS
Pl AFS
PM

PMCS

RAM D

RDT&E

M ssi on Needs Stat enent

Milti Qption Fuze Artillery

Mssion Oiented Protective Posture-4
MIlitary Cccupational Specialty

Menor andum of Under st andi ng

M ssion Profile

Maritinme Pre-positioning Force

Mai nt enance Ratio

Medi um Rounds Bet ween Syst em Abort

Mean Tine Between Failure

Medi um Ti me To Repair

Medi um Tacti cal Vehi cl e Repl acenent

Mizzl e Velocity System

North Atlantic Marine Expeditionary Brigade
Nucl ear Bi ol ogi cal Chem cal

New Equi pnent Trai ni ng

New Equi pnent Trai ni ng Team

New Equi prent Traini ng Test Support Package
Qper ati onal Eval uati on Commrand

Qper ational Mbde Summary

Qperational Mbde Summary/ M ssion Profile
Qperations G her Than War

Qperational Test and Eval uati on Command
Qper ati onal Tenpo

Qper ati onal Requi renents Documnent
Qperating System

Qccupational Safety and Heal th Agency
Qperati onal Threat Environnent

Prepl anned Product | nprovenents

Probabl e Error

Program Executive Ofice-Field Artillery Systens
Portabl e I nductive Artillery Fuze Setter
Progr ani Proj ect/ Product Manager

Prevent ati ve Mai ntenance Checks and Services
Pl at oon (perations Center

Program of Instruction

Reliability and Maintainability
Reliability, Availability, Maintainability,
Durability

Reserve Conponent

Research, Devel opnent Test and Eval uation
Radi o Frequency

RAM Rat i onal e Report
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RTD
RTS-M

SAVE- RF- GPS

SD
SESAME

S| NCGARS
SMRC

SSA

SSvV

STAR
TAFI M

TAFSM
TAMCN
TBD
TBS
TECOM
TES

™

TTP
TTSP
UAV

UL
USAFAS
USAFATC

USACCS
VWRWR

Rounds Per Tube Per Day

Regi onal Training Sets-Mi ntenance
Syst em Abort

Sinmul ation of Area Wapons Effects-Radio
Frequency-d obal Positioning System
Standard Devi ati on

Sel ected Essential - Item Stockage for

Avail ability Method

Singl e Channel G ound and A rborne Radi o System
Suppl y Mai nt enance Repair Code

System Saf ety Anal ysi s

Sol dier Survivability

System Threat Assessnent Report

Techni cal Architecture Franework for Infornmation
Managenent

Target Acquisition/Fire Support Mdel

Tabl e Authorized Materiel Control Nunber

To be determ ned

The Basi ¢ School

Test and Eval uati on Comrand

Tacti cal Engagenent Sinulation

Techni cal Manua

Tactics Techni ques and Procedures

Trai ni ng Test Support Package

Unnmanned Aerial Vehicl es

Unit Level

United States Arny Field Artillery School
United States Arny Field Artillery Training
Cent er

United States Arny Ordnance Center and School
War Readi ness Materiel Reserve

5.2 Definitions

5.2.1

Fire Direction - The tactical enploynent of firepower

exercising the tactical command of one or nore units in the

sel ection of targets,

and the allocation of ammunition for each mssion. A so, the
nmet hods and techni ques used to convert target information into

appropriate fire comrands.

technical fire direction

the concentration and distribution of fire,

Fire direction includes tactical and
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5.2.1.1 Tactical Fire Direction - Tactical fire directionis the
process of analyzing fire requests to determ ne an appropriate

fire order outlining the nethod of attack. At the firing unit

| evel, tactical fire direction functions include: recognize and
execute by mssion prioritization, determne amrunition type and

vol ume using comander's criteria and ammunition inventory, check
battlefiel d geonetry and fire support coordi nation neasures as
directed, and accept or deny the mssion. Tactical fire

direction begins with receipt of a fire mssion or request for

fire and ends with the issue of a “Fire Order”.

5.2.1.2 Fire Oder - The fire order concisely states the

deci sion on how to engage the target. The fire order contains
the followng elenents: target grid, length, width, and attitude;
unit(s) to fire; adjusting el enent and nethod of fire;
projectile, lot, fuze, and charge in adjustnent; the basis for
corrections; the distribution of rounds on target; specia
instructions (such as A My Command, Tine on Target, and Do Not
Load); the nmethod, projectile, lot, fuze, and charge in the fire
for effect (FFE) phase; and target nunber/priority target.

5.2.1.3 Technical Fire Direction - Technical fire direction is
t he process of converting weapon and ammunition characteristics,
weapon and target |ocations, and neteorol ogical information into
fire commands to engage the target in accordance with the fire
order. For each target, technical fire direction determnes

ai npoints, range, azimuth, firing interval, time of flight, angle
T, Copperhead designate tine, ballistic trajectories, and tinme of
fire; checks immediate and internediate crests; and perforns

final fire support coordi nation neasures and safety checks.

5.2.1.4 Fire conmands - The fire commands contain the foll ow ng
el ements: warning order; pieces to follow pieces to fire, nethod
of fire; special instructions; projectile, lot, fuze, fuze

setting, and charge; deflection (azinmuth); quadrant elevation;

nmet hod of FFE; and special commands such as Check Firing, Cancel
Check Firing, and End of M ssion.

5.2.2 Tactical Fire Control - Tactical fire control is the
process of analyzing fire requests to determ ne the nost suitable
weapon, the nmethod of fire, ammunition expenditure, unit(s) to
fire, and tinme of attack. Tactical fire control is perforned at
the appropriate Fire Support El enent |evel before a fire request
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is sent to the cannon battalion. As such, tactical fire control
precedes tactical fire direction. Tactical fire control is often
incorrectly used synonynously with tactical fire direction.

5.2.3 Fire Control - Fire control is all operations connected
with the conversion of aimng data (fromfire commands and ai m ng
devices) into pointing the weapon to deliver nmunitions on target.

5.2.4 Fire Control Equipnment - Fire control equipnent is the
equi pnment necessary to performfire control operations. This

i ncl udes sighting and alignment devices, gun drives, processors,
and peripheral equi pnent necessary to performboresighting on a
howi tzer, as well as the devices required for gun |aying of

anot her howi t zer
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REQUIREMENTS CROSS REFERENCE VERIFICATION MATRIX

PARAGRAPH

VERIFICATION
METHOD

LEVEL

AGENCY

Exa
m

Anal

Dem

Test

Sys

Sub

Com

Cont

Govt

3.2.2 Performance
Characteristics

3.2.2.1 Range

3.2.2.1.1 Maximum
Range

3.2.2.1.2 Minimum
Range

3.2.2.1.3 Range
Overlap

3.2.2.2 Bias&
Precision

3.2.2.2.1 Bias

3.2.2.2.2 Precision

3.2.2.3 Rate of Fire

3.2.2.3.1 Maximum
Rate of Fire

3.2.2.3.2 Sustained
Rate of Fire

3.2.24
Responsiveness

3.224.1
Emplacement

3.2.24.2
Displacement

3.2.2.4.3 Out of
Traverse

3.2.2.4.4 Low
Angle Fire

3.2.2.4.5 High
Angle Fire

3.2.2.5 Direct Fire

3.2.2.6 Survivability

3.2.2.6.1 NBC
Protection

3.2.2.6.2 Ballistic
Vulnerability
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3.2.2.6.3 Soldier
Survivability

3.2.2.7 Mobility

3.2.2.71 Towing

3.2.2.7.2 Fording

3.2.2.7.3
Emergency Repair

XXX

XXX

3.2.2.7.4 Speed

3.2.2.7.5 Blackout
Markers

3.2.2.7.6 Braking

37



REQUIREMENTS CROSS REFERENCE VERIFICATION MATRIX

PARAGRAPH

VERIFICATION
METHOD

LEVEL

AGENCY

Exa | Ana | Dem
m 0

Test

Sys

Sub | Com

Cont

Govt

3.2.2.8
Transportability

3.2.2.8.1 Fixed
Wing

3.2.2.8.2 Rotary
Wing

3.2.2.8.3 Marine

3.2.2.8.4 Highway
& Rall

3.2.2.8.5 Lifting and
Tiedown Provisions

3.2.3 Externa
Interfaces

3.2.3.1 Ammunition

3.2.3.2 Prime
Mover Interface

3.2.3.3 C3 Interface

3.2.3.4 Intra-system
Interfaces

3.2.3.5 Preplanned
Product
| mprovements

3.2.4 Physical
Characteristics

3.2.4.1 Weight

3.2.4.2 Surface
Finish

3.2.5 Quality
Factors

3.2.5.1 Reliability

3252
Maintainability

3.25.21
Operator/Crew
PMCS

3.25.2.2 CPC
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PMCS

3.25.23 MR

3.2.5.2.4 Unit
MTTR

3.25.25 DSMTTR

3.25.2.6
M aintenance Tasks

3.25.27
Accessibiity

3.2.5.3 Durability

3.2.5.3.1 Cannon
Tube Fatigue Life

3.2.5.3.2 Breech
Mechanism Fatigue
Life

3.2.5.3.3 Recoil
M echanism Service
Life

3.2.5.3.4 Carriage
and Cradle Service
Life
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REQUIREMENTS CROSS REFERENCE VERIFICATION MATRIX

PARAGRAPH

VERIFICATION
METHOD

LEVEL

AGENCY

Exa
m

Anal

Dem
o

Test

Sys

Sub

Com

Cont

Govt

3.2.6 Environments

3.2.6.1 Operating
Environments

3.2.6.1.1 Climatic

3.2.6.1.2 Natural
Environments

3.2.6.1.3 Induced
Environments

3.2.6.2 Non-
operating
Environment

3.2.6.2.1 Climatic

3.2.6.2.2 Natural
Environments

3.2.6.2.3 Induced
Environments

3.3 Designand
Construction

3.3.1 Materials,
Processes and Parts

3.3.1.1 Materials

3.3.1.2 Process
Control

3.3.1.3 Standard,
commercial and
Qualified Parts

3314
Environmental
Compliance

3.3.1.5 Metric
System

3.3.1.6 Radioactive
Matl

3.3.2 Name Plates &
Product Markings

3.33
Interchangeability
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3.3.4 Safety

3.3.4.1 Thermal
Hazard

3.3.4.2 Noxious
Substances

3.3.4.3 Flammability

3.3.4.4 Mechanical
Safety

41



REQUIREMENTS CROSS REFERENCE VERIFICATION MATRIX

PARAGRAPH

VERIFICATION
METHOD

LEVEL

AGENCY

Exa
m

Anal

Dem

Test

Sys

Sub | Com

Cont | Govt

3.3.4.4.1 Edge
Rounding

X

X

3.34.4.2
Entrapment

X

3.34.4.3
M echanical
| nterconnection

3.3.4.5 Impulse
Noise

3.3.4.6 Generd

3.3.4.6.1 Hazard
Severity

3.3.4.6.2 Hazard
Probability

3.3.4.6.3 Hazard
Risk

3.3.5 Human
Factors Engineering

3.3.5.1 Crew Size

3.3.5.2 Personnel
Constraints

3.3.6 GFE

N/A

3.4 Documentation

N/A

3.5 Logistics

3.5.1 Maintenance

3.5.1.1 Maintenance
Equipment

3.5.1.1.1 Toolsand
Support Equipment

3.5.11.2 ATE

3.5.1.2 Maintenance
Concept

35121
Organizational
M aintenance

351211
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Operator/Crew

3.5.1.2.1.2 Unit

3.5.1.2.2
Intermediate
M aintenance

3.5.1.2.2.1 Direct
Support

3.5.1.2.2.2 Generd
Support

3.5.2.3 Depot
M aintenance

N/A

3.5.2 Support

3.5.3 Facilities
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3.6 Personnel

3.6.1 MOS

REQUIREMENTS CROSS REFERENCE VERIFICATION MATRIX

PARAGRAPH

VERIFICATION
METHOD

LEVEL

AGENCY

Exa
m

Anal

Dem

Test

Sys

Sub

Com

Cont

Govt

3.6.2 Force
Reguirements

X

3.6.3 Target
Audience
Description

X

3.7 Characteristics
of Subordinate
Elements

3.7.1 Fire Control

3.7.1.1 Operating

3.7.1.2 Sight
System

XXX

XXX

XXX

3.7.1.3 Boresighting

3.7.1.4 Cant

3.7.2 Cannon
Assembly

XXX

3.7.2.1 Chamber
Temperature

3.7.2.2 Ignition
System

3.7.2.3 Breech
Operation

3.7.3 Elevation
M echanism

3.7.4 Traversing
M echanism

3.8 Precedence

N/A

4.0 Quality
Assurance
Provisions

N/A
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ATTACHVENT 1
ENHANCEMENTS/ PRE- PLANNED PRODUCT | MPROVEMENTS

A.1 Rearm Device (Arny only) The LWS55 prinme nover shall be
equi pped with a rearmdevice to permt the safe transfer of
rounds and propelling charges fromthe cargo bed of the truck to
the vicinity of the weapon. The ammunition shall be transferred
in a safe and control |l ed manner and shall accomodate ease of

| oading and the maximnumrate of fire. The sane device shall also
be used to transfer ammunition froma resupply vehicle to the
LWL55 prine nover when bul k ammunition transfer is not feasible.

A.2 Advanced Digital Fire Control To support the goals of Force

XXI and the digitization of the battlefield, the Arny requires
that the LWL55 have the capabilities listed below The USMC may
procure these items as P °l.

A 2.1 Capabilities
A.2.1.1 Fire Control capable of:

(a) Conducting technical fire direction.

(b) Self locating to not nore than 10 neters horizontal circular
error probable (CEP) and not nore than 10 neters vertica

probabl e error (PE) for all conbat conditions and di stances
travel ed.

(c) Determning and displaying direction and orientation of the
howitzer to at least 1 ml Standard Deviation (SD) accuracy, and
determni ng and di splaying elevation to not less than 0.5 ml SD
accuracy.

(d) Providing continuously updated |ocation data while the LWL55
is noving. The systemw |l not require stopping to naintain the
required accuracies if satellite signals are not tenporarily
lost for nore than four m nutes.

(e) D snmounting the systemlocating device to permt the LW55
to determne its position using reverse polar plot or
triangul ati on techni ques when satellite reception is inadequate
fromthe how tzer position

(f) Receiving data from and automatically interfacing with, the
on-board conputer described bel ow, the | FSAS, AFATDS, BCS, LCQU,
and their devel opmental repl acenents.

(g) Qperating in air transport and nari ne nodes.
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ATTACHVENT 1

A .2.1.2 On-board conputer including:

(a) Determning ballistic solutions (including for NATO standard
munitions) and displaying firing data, selectable as either
deflection or azimuth, for any fire mssion.

(b) Receiving nuzzle velocity data fromthe M3/ M4 Mizzl e

Vel ocity System (M/S). Automatically managi ng nuzzl e velocity
variants, to include digitally transmtting to designated

subscri bers.

(c) Receiving and storing up to 15 (threshold) to 30 (objective)
preplanned fire mssions or targets with all methods of control
and attack.

(d) Receiving, formatting and transmtting nessages conpati bl e
with the current version of |FSAS BCS/ AFATDS software, and be
updatabl e at unit level. Shall be upgradabl e as | FSAS BCS AFATDS
software i s upgraded.

(e) Fully interfacing by wire and conbat net radio w th other
LWL55 conputers and automated C 2 equi pent at battery and hi gher
levels, to include their devel opnental replacenents.

Additionally, the LWL55 conputer/radio i nterface shall be capabl e
of automatically retransmtting nmessages over wire or radio.

(f) Interfacing with and providing fuze data to the Portable

I nductive Artillery Fuze Setter (PlIAFS).

(g) Accepting input of firing safety data and alerting the crew
when vi ol at ed.

(h) Managing, displaying and digitally transmtting to

desi gnat ed subscribers the ammnition inventory for both the

resi dent and a second howi t zer.

(1) GConputing and appl yi ng boresight corrections for the entire
arc of elevation.

(j) Receiving neteorol ogi cal nessages, conputing and appl yi ng
met eor ol ogi cal corrections.

(k) Interfacing with a hand-held display that allows the section
chief to manually enter data and verify current gun settings.

(1) Automatically neasuring and conpensating for the effects of
cant in the ballistic conputations for fire mssions.

(m Include at |east 200 percent excess capacity relative to
present nenory requirenents.

(n) Intefacing with a PG based “panel trainer” device, which may
be required for digital fire control training.
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A.2.1.3 Data displays integrated with the self-locating system
and the on-board conputer. The gunner’s display shall display
current elevation and deflection, and firing el evati on and

defl ection. The assistant gunner’s display shall display current
elevation and firing el evation.

A.2.1.4 Adirect fire sight that shall provide a first round hit
probability of 0.30 (threshold) to 0.80 (objective) at 1500
nmeters agai nst stationary NATO standard sized (2.3 by 2.3 neters)
targets firing the MLO7 projectile and charge 7 white bags). It
shall also facilitate tracking of noving targets to include an
easy nethod to determne and set “leads”, and provi de ni ght/poor
visibility enhancenent. This nay be integrated with the

bal Iistic conputer.

A.2.1.5 A self-contained power supply capabl e of operations

w thout servicing or recharging for at |least six (threshold) to
10 (objective) hours at surge intensities as per the Q(perational
Mode Summary/ M ssion Profile (OVS/ MP). This power supply shall

(a) If needed, be conpatible with and rechargeabl e by the prime
nmover and alternate AC and DC power sources.

(b) Meet United States Air Force cargo specifications.

(c) If needed, be rech argeable on the nove by the prine nover

A. 2.2 Enbedded Training The LW55 autonmated fire control shal
have an Enbedded Training (ET) capability which shall be adequate
to conduct pretest training for operational testing. This
training capability along with training devices nentioned above
shall be adequate for fielding and sustainnment of the LWL55. The
ET systemshall be transparent to the crew as a result of system
har dwar e/ sof t ware design. The ET systemshall be interoperable
with the Conbat Training Center instrunentation and training
systens (e.g. MLES, 2000, SAWE-RF) for gunnery training and for
ensuring effective and responsive collective training for the
LWL55. An electronic interface between FSCATT and LW55 is
required.

A 2.3 Conputer Security (COWUSEC) Protection of the conputer
resources shall be I AWprescribed regulations. R sk analysis and
operating The Fire Support Conbi ned Arns Tactical Trainer
(FSCATT) shall be used approval s shall be predefined for both
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ATTACHVENT 1

operational systens and support facilities to ensure conpliance
in garrison and to facilitate future determnation at any
depl oyed | ocati on.

A 2.4 Wight The weight of the advanced digital fire contro
speci fied herein does not count against the 9,000 pound threshold
basi ¢ wei ght, but shall have a conbi ned wei ght of not nore than
500 (threshold) to 200 (objective) pounds.

A.2.5 Bias The conbination of the materiel requirenments of the
sel f-cont ai ned system and the on-board conputer as noted above
shall achieve a bias circular error probable (CEP) of 160 neters
(threshold) to 50 neters (objective) at 25 kiloneters. This is
based upon a two hour MET with 20 kil ometer spatial separation
fromthe MET station to the mdpoint of the trajectory, firing
the MB64 projectile at |low angle with the nmaxi rumcharge, and a
target | ocation accuracy of 10 neters.

A. 2.6 Degraded Qperations The LW55 shall have built in nanua
backups to all ow continued operation of the how tzer should the
primary systens (prine nover and on-board el ectronics) fail or
not be avail abl e.

A 2.6.1 Power Loss. There shall be a manual back-up for al
systens that require power, except the M3/ M4 MS and on-board
conputer. Qher requirenents remnmai h unchanged.

A 2.6.2 Power Loss/Self-locating SystemFailure. The optica
fire control equi pnent shall be naintained as a backup capability
and shall be able to operate independently of the autormated fire
control system

A 2.6.3 On-board Conputer Failure. The LW55 will be capabl e of
receiving and displaying digital fire comrands whi ch are received
by wire and radio.

A 2.6.4 Secondary Functions. The LWL55 w |l be capabl e of
performng the following functions for a second degraded
howi t zer:
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A.2.6.4.1 Radio Failure. Relaying via wire digital
transm ssi ons from desi gnated subscribers to the second how t zer.

A 2.6.4.2 Conputer/Radio Failure. GConducting technical fire
direction and transmtting fire commands via wire.

A 2.6.4.3 Conputer Failure. Maintaining howi tzer status files
such as howitzer location and azinmuth of fire, ready status,
nmuzzl e velocities, and ammunition inventories.

A 2.6.4.4 Self-locating SystemFailure. Reciprocally |aying and
determning location within line of sight

A.2.6.5 Nuclear Effects Al LW55 mssion essential electronics
shall be survivable to nuclear effects (Hgh Atitude

E ectronmagnetic Pulse at a mninun). The LW55 shall be
survivable for battlefield electronic warfare threats such as

D rected Energy, H gh Powered M crowave and non- nucl ear

El ectronagnetic Pul se designed to destroy el ectronic systens such
as comuni cations, fire control, navigation, data processing and
conputers. Al LWD55 el ectronics shall be survivabl e consi stent
with devel opmental Field Artillery C 3 data systens.

A.2.6.6 Unique Requirenents Any conputer hardware/software
devel oped or fielded for the LW55 shall be in accordance with
t he open systemarchitecture and standards as specified in the
DCD Techni cal Architecture.

A.3 On-Carriage Loading Device The LW55 design shall allow for
the addition of an on-carriage |oading device that shall achieve

a consistently positive ramat all elevations with human

interface of no nore than one crewran. A backup manual ramm ng
capability will be maintained. The |oading device will not
interfere nmanual ramm ng.

A.4 Powered Elevation and Traverse The LW55 design shall allow
for the addition of powered el evation and defl ection assists. A
backup manual el evation and traverse capability will be

mai ntai ned. The powered assists will not interfere with nmanual

el evation and traverse.
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A5 BIT/BITE Built-In Test (BIT) and Built-In Test Equi pnent
(BITE) shall be used to successfully fault isolate to the single
Li ne Repl aceable Unit (LRU) 90 percent (threshold) to 95 percent
(objective) of the tine.

A.6 Electronmagnetics

A.6.1 Hardening The LWL55 shall be designed to contro

el ectromagneti c em ssions and susceptibility characteristics of
el ectronic, electrical, and el ectronechani cal equi pnent and
subsyst ens.

A 6.2 Interference/ Conpatibility Each conponent, assenbly, and
subsystemwhen installed as a conpl ete system and operating as

i ntended, shall cause no undesirabl e response, nal function, or
degraded perfornmance of any other conponent, assenbly or
subsysteminstalled in, or associated with, the system No
conponent, assenbly, and subsystemshall |ikew se be affected

when ot her conponent, assenbly, and subsystens are singularly or
col l ectively operat ed.

A. 6.3 Radiation Safety Personnel exposure to system generated
RF fields shall not exceed whol e-body specific absorption rates
(SARs) of 0.4 Wkg or partial-body SARs of 8 Wkg for the
frequency spectrumof 3 kHz to 300 gHz. The equi val ent whol e-
body exposure levels (PELS) shall not exceed 1 mMWcn® to 10

My cnR, as defined in ANSI (95.1-1991. The partial body exposure
shall not exceed 20 mWcnR, except for eyes, which shall not be
exposed to nore than 10 nWcn2. Radiation safety shall be
provided | AWANSI (95. 1-91.

A. 7 Lightning The LW155 shall not incur permanent danmage from
exposure to the indirect lightning fields specified in the
following table for a lightning strike 10 m(32.8 ft) or nore
fromthe system

Magnetic Field Rate of 3.2 x 109 Ai S
Change

Electric Field Rate of 1.3 x 1012 VIni S
Change

Maxi mum El ectric Field 3.0 x 106 V/m
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