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M1Al Firepower Enhancements Program:
Maintaining the Combat Edge of the M1Al

The MLA1 Abrans is arguably the world s finest nmain
battle tank. Originally built to fight against nunerically
superior Soviet tanks forces as an Arny platform the MLAL,
when it was fielded in the early 1980’s, represented an
evolutionary leap forward in arnor design. The MLAL
entered Marine Corps service shortly be Operation Desert
Stormin 1990. Since Qperation Desert Stormand up to the
present conflicts in Operation Iraq Freedom| and Il, the
tank has proven decisive. In all these canpaigns, the
Abr ans out mat ched the Sovi et designed arnor fielded by
Iragi forces. Furthernore, during nore recent operations
in Fallujah, as well as other Stability and Security
Operations, the MLAL has proved itself an inval uabl e asset
when dealing with Iraqgi insurgents. Though the Abrans is
formdable, it’s utility comes frombeing able to nmaintain
its lethality, nobility and survivability over its
opponents. However, if left uninproved, it is only a matter
of tinme before threat systens close the gap with the MLAL.

Marine Corps Systenms (MCSC) envisions a series of
upgrades that will maintain the lethality of the Marine

Corps’ Abrans fleet. One of the nost inportant systens



devel opnents is the Fire Power Enhancenent Program The
Fire Power Enhancenent Program or FEP is a program nanaged
by PM Tank Systens, Arnor and Fire Support Directorate,
Marine Corps Systens Command in Quantico, Virginia. The FEP
is a suite of upgrades to the MLALl’s fire control system of
the 120mm Main Gun. The upgrades FEP provides wl|

i ncrease the MLAL's conbat capabilities by allow ng

i mproved target identification and extended engagenent
ranges.

Background

As of 2005, the ML Abranms fam |y of tanks has been
fielded for over 25 years. Therefore, the Marine Corps tank
community is looking to the future. The far termmateri al
solution is the Marine Air G ound Task Force Expeditionary
Fam |y of Fighting Vehicles or MEFFV. The MEFFV is a
conceptual design that is foreseen as a tank and Li ght
Arnored Vehicle (LAV) replacenent in 2015. The MEFFV wil |
conpletely replace the capabilities provided by the USMC s
current famly of Light Arnmor Vehicles (LAVs) and the MLAl
Main Battle Tanks in the years 2015-2020. In the interim
the MLAL needs to nmaintain its conbat edge. The FEP program
will maintain the conbat viability of the Marine Corps’

Abrans fleet until the MEFFV becones a reality.



The Requirement

The stated m ssion of the MLAL is: “to close with and
destroy the eneny utilizing arnor protected firepower,
shock effect, and maneuver, and to provide anti-nmechani zed
fire in support of the Marine Division (1).” According to
the Revised Marine Corps Operational & Organizational
Concept for the MLA1 Main Battle Tank, the operational
capability of the MLAL Fire Control System nust provide the
Marine Corps with an arnored warfighting capability that
exceeds the eneny threat. The Fire Control Systemis
required to provide a rapid and accurate engagenent
capability with extended engagenent ranges and i ncreased
lethality in order to defeat the current and expected
future threats. The FCS nust al so provide accurate target
| ocation at extended ranges (ORD p.2). The guiding
principle of the FEP is to maintain the conbat overmatch of
the MLA1 MBT on the present and future battlefield by being
able to acquire, identify, and engage threats at extended
ranges. Every tanker going through the Arnor Course at Ft.
Knox is taught the “gunslinger” nmentality: “He who shoots
first wins.” The success of the ML fam |y of tanks is the

direct result of the ability to acconplish this.



System Description

The MLA1 FEP system and conponents will provide thernma
i magi ng and Far Target Location (FTL) capability, which
will overmatch the threat sensor perfornmance, therefore
inproving the ability of the USMC to engage and defeat an
eneny at extended ranges. The MLAlL FEP systemw || provide
for increased target detection, recognition,
identification, and FTL capabilities during and ni ght
operations, through snoke, fog, or other battlefield
obscur ants.

The MLA1 FEP system consists of a second generation
FLIR and north finding nodule integrated into the USMC MLA1l
Tank. The second generation FLIRw || replace the current
first generation FLIR that is l|ocated in the Gunner’s
Primary Sight (GPS) at the Gunner’s station. Two of the
itens that are attached to the GPS are the current Thernma
Receiver Unit (TRU) and the Image Control Unit (I1CU).

The second generation FLIR upgrade, consists of
renovi ng/ repl acing the existing TRUw th a 2" Generation
TRU, renoving/replacing the ICUwth a Biocular |nmage
Control Unit (BICU), and renoving/replacing the existing
PCU wi t h anot her PCU. The FTL system consists of a North
Fi ndi ng Modul e (NFM, bracket, cables, and inputs fromthe

exi sting | aser rangefinder and Precision Lightweight d obal



Positioning System Receiver (PLGR). The FTL systemw ||
provide the tank crew with accurate target |location wth
two seconds after lasing the target. The FTL solution is
determ ned by utilizing the inputs of the | aser
rangefinder, PLGR and NFM This capability currently does
not exist on the USMC MLA1.

Brigadier General WIlliamD. Catto stated that the
Far Target Locator is a capability that is initially
“unique” to the Marine Corps (1). At some point in the
future the Arny will apply this upgrade to their MLA2 Main
Battl e Tanks. The Marine Corps’ FTL will provide tank crews
with accurate target |ocation out to 8 000 with | ess than
35 nmeters Grcular Error Probable (CEP). This neans that
an accurate grid location to within 35mof the target wll
be provided for situational awareness and or subseguent
engagenent by artillery or air.

A final upgrade is the replacenent of the non-eye-
safe | aser rangefinder with a eye-safe rangefinder. This
will have a profound inpact both in training and in conbat.
The non-eye-safe systemcreates certain usage restrictions
in peacetinme and can be hazardous to friendly or non-
conmbat ants during operations. The eye-safe |aser renoves
this deficiency without conpronising the |laser’s ability to

effective range targets.



Initial Testing

Initial Operational Test and Eval uation of the FEP was
conducted at the Yuma Proving Gounds (YPG, Yuma, AZ, from
11-27 July 2004. The | OT&E focused on eval uating the
ability of the FEP to Detect, Recognize and ldentify (DRI)
targets and to conduct FTL. Test events primarily included
day and night stationary-to-stationary (SS) DRI trials
under noderate weat her conditions, fog-oil snoke-obscured
condi tions, and white phosphorus (WP) snoke-obscured
conditions; day and night stationary-to-noving (SM DR
trials under noderate conditions; and day and night FTL
trials at various ranges and azinuths in each conpass
guadrant. O her special test events eval uated audi o and
light detection and the occurrence of biocular blindness
resulting fromthermal crossover. The results were very
favorabl e and the FEP net or exceeded the standards
established in the ORD

Operational Experience.

Operation lraqi Freedom 1I:
March-May 2003

Prior to the formal testing process, four prototype systens
were installed on four respective USMC MLAL1 tanks in
support of QOperation Iragi Freedom|l (O F). Comments on the
FEP include the followng criticismand coments. The

position |ocation capability and the ability to range a



target and get a ten-digit grid were considered very
useful. 1t proved valuable in fire m ssions and situation
awar eness. Sone crews felt the fifty-magnification sight
needs better resolution but proved useful. Thermal Bl oom
(washout in the TIS sites fromfire trenches and burning
vehi cles) took one to three m nutes of recover. The FEP
site engaged vehicles in excess of 2300m The thernal
si ght was used by Bravo Conpany to identify snipers in
bui l di ngs. The North Finding Mdul e was used as | and
navi gation tool during road marches through Iragq. Wbrked
well in open terrain and built-up areas. |In static
positions the FEP site was used to provide over watch for
the tank conmpany and to friendly infantry patrolling
forward of lines. Crews recommended retaining the
bi nocul ar site at the gunner’s station. The ability to see
in both day and night with the GPS and bi nocul ar site was
very popul ar and useful to tank gunners (OF MCSC Field
Report p. 4). The evaluations of the individual crews were
taken into account and reflected in the final system
desi gn.

Marine Corps Systens command will field as yet
undet ermi ned nunber of FEP upgrades to MLAL presently

supporting OF Il and I1I1.



Extended ranges vs. Fratricide Avoidance

New anmmuni tion such as the MB29A3 wi Il increase the
effective range of the MLAL 120mm main gun. The 120mm
ammunition variants in the U S. inventory have always had a
effective range advantage over potential threat systens.
However, the major issue for Anerican tank gunners was
positive identification of targets and the very edge of the
maxi mum ef f ect range of these mnunitions.

Several systens have been designed since the first
Qulf War in 1991 to assist in fratricide avoidance. Mst
recently fielded was the Bl ue Force Tracker (BFT) that
proved a very useful situational awareness tool to
Coal ition commanders during OF |I. However, the ultimte
fratricide avoidance tool is the ability of the tank
commander - gunner teamto positively identify the target.
More inportantly, they nust positively identify that target
as friend or foe and nmake a determ nation to engage i n nost
case in matter of seconds. In other words, it is the
shooter’s responsibility in the end before the round
travel s down range.

The factors against a tank crew include | ow
visibility, either from darkness or battl e-obscuration, and
di stance to potential target. The second generation FLIR

wi th the extended optical range imager will enhance the



crews ability to overcone these adverse effects. The
imagery the crew has init’'s sights will be clearer in al
i ncl ement conditions, allowing themto acquire, identify
and engage. This capability of the FEP will all ow
anmmuni tion such as the MB29A3 wi th maxi num ranges exceed
4,000 neter to be used to the greatest possible extent.
Most inportantly, the FEP will allow tank comranders
to engage with a superior |evel of confidence and assi st

greatly in fratricide avoi dance.

Conclusion

The Firepower Enhancenents Program represents a major
|l eap forward in the capabilities of the Marine Corps MLAL
Abrans platform The thermal inmagery system provides
clarity of picture never before experienced. The Far
Target Locator will now allow crew and Fire Support Teams
to accurately determ ne eneny positions wthin literal
seconds. This capability will allow the prosecution of
t hose positions by conbined arns of the MAGIF in a even
nore rapid fashion than currently. The Firepower

Enhancenents Program and many ot her upgrades will keep the



Marine Corps arnor forces a lethal armof the Marine Air

Ground Task Force well into the twenty-first century.
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