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Director, Operational Test and Evaluation

Report on the Test and Evaluation Master Plan for
Littoral Combat Ship Seaframes and Mission Modules
as directed by Section 124 of the Carl Levin and Howard P. “Buck”

McKeon National Defense Authorization Act (NDAA)
for Fiscal Year 2015

February 2015

This report provides the Director Operational Test and Evaluation (DOT&E} response 16 the
foliowing requirement in the Carl Levin and Howard P. “Buck™ McKeon National Delense
Authorization Act for Fiscal Yesr 2015:

SEC 134, REPORT ON YEST EVALUATION MASTER PLAN FOR LITTORAL
COMBAT SHIP SEAFRAMES AND MISSION MODULES.

(6} IN GENERAL. — Not tater than 60 days afier the date of the emactment of this Act,
the Director Operationsi Test and Eveluation shall submsit to the congressional defense
commiiees G report on the test evaluation master plos for ihe seafromes and mission
modyles for the Litioral Combat Ship program.

) ELEMENTS. - The report reguired under subsection (aj skall include the following
elemenis:

{1} A description of the progress of the Navy with respect to the test and evaluation
master plan.

(2} An assessment of whether or not completion of the test and evatuation master plan
will demonstrate operational effectiveness and operational suitability for both seaframes
and each mission module.




This page intentionally left blank.




Report an the Test and Evsluation Master Plan for Littoval Combat Ship Sealrames and
Mission Modules as direeted by Section §24 of the Carl Levin apd Haward P, “Buck®
McKeon National Defense Anthorization Act for Flscal Year 2015

Introduction

This report provides the Direcator Operational Test and Evaluatico (DOT&E) response to
the following requirement in the Carf Levin and Howaed P. "Buek™ McKeon National Defense
Authorizadon Act for Fiscal Year 20135

SEC. 124, REPORT (N TEST EVALUATION MASTER PLAN FOR LITTORAL
COMBAT SHIP SEAFRAMES AND MISSION MODULES.

() IN GENERAL.— Not later than 60 days after the daie of the enactment of ihis Act,
the Director Operational Test and Evaluation shall submit o the congressional defense
commigees a report on the test evaluation master plan for the seaframes and mission
mochiies for the Littoral Comben Ship program.

(&) ELEMENTS.— The report required under subsection () shall include the
Jollowing elements:
{1} A description of the progress of the Navy with respect io the test and
evalugiion master plan,
{2) An assessmerd of whether or not completion of the test and evaiuation master

planwill demonsirate operational effectiveness and operational suitability for both
seaframes and each mission module.

Progress of Testiog Prescribed in the L.CS Test and Evaiuation Master Plan

Background
The current version of the Litioral Combal Ship (LCS) Test and Evaluation Master Plan
{TEMP), vavering both seaframes and all increments of the mission packages (MPs), is dsted
Jume 2013, DOTEE partially approved the TEMP on August 7, 2013, limiting that approval to
the following Operational Tests (OT);'

. mesz:m with Increment 2 Surface Warfare (SUW) mission package
OTCHy

s Iudependerce staframe with Increment | Mine Countermessures (MCM) mission
package (O7-C2)
¢ Independence scaframe with Increment 2 SUW mission package (OT-C4)

' Direotor, Operational Test and Bvaluation memorsndum “Approval of the Liorl Combat Ship (LCS) Test aad
Evaiuation Master Plen (TEMP),” dmiod 07 August 2013,

P OT-Clx) refers (0 a specific phase of the operational test snd evaluation sssociated with a specific mission
package incroment and dn introduction on & specific seafram s vartont,




»  Freedom seaframe with Increment 1 MCM mission package (OT-C5)

¢ Freedom and mdependence scaframes with Increment 2 Anti-Submarine Warfare
(ASW) mission package {OT-C3 and OT-C6).

DOT&E only pertially approved the TEMP because program plans for the out-years were
not firm and the TEMP provided only scant details for most tests 10 be conductod in those yeurs,
Hence, the TEMP was considerad inadequete for use in detailed test planning and conduct of the
following remaining phases of OT:

*  Freedom and Mdependence seaframes with Increments 3 and 4 SUW mission
puckages
»  Freedom and Independence seaframcs with Increments 2, 3, and 4 MOM mission
packages
DOTE&E's approval letter further stipulated that the Navy would update the TEMP by the
enss of FY 15 fo describe adequate test designs and required resources to plan and conduct all
remaitring phases of operationad (esting, assuming no changes 1o the extant program schedule.
Because the Navy believed the Remore Minchunting System could be used 1o overcome noted
shortfalfs in the Airhome Laser Mine Detection System’s {ALMDS) performance, the spproval
lutter also directed the Navy 1o conduct testing to evaluate the capability provided by the
AN/AQS-20A sonar against near-surface mine threats when operating in Hs single-pass modes
(cafled overfap testing) as Integrated Testing (IT)." The status of that testing as well as other
LCS-related mission sysiem testing is in¢luded in this report.

1o reading the TEMP, it is clear that many different test events — including developmenial
testing {[¥T), operational testing {OT), and live fire testing — are necessary 10 adeoutely
determine system performance, provide fecdback to system developers (iesting has often been
concureent with development), and characterize mission capabifity. The reason for the
significar number of 1ot events is due 1 the compilexity of the program the Navy has decided to
pursue. LUS comprises two different holl variants and each ship clase's wnigue implementation
of mission gystems shoard esch, a< well as multiple mission packages, and each of those are
somposed of several components, many of which are their own programs of record. In addition,
the Navy hag chosen to split mission packages themselves into mukiple increments, so the test
program is taflored 10 examine the capabilities that are being delivered and fiekled for cach
configurstion of the package. In most cascs, the 1est program for exch component follows the
usual sequence of DT and technical cvaluation pentads (TECHEVALS), followed by an OT
period and, in some cases, an operstional assessment period 1o provide carly feedback 10 the

* This reposs containg multipe seierences io the use of integrated esting in the LOS sest program consistent with
Departroent of Defense tnstrnction 5000.02, which states ihal whaeneyer feasible, testing will be conducted in an
integrated faghion w permsit all siakeholders 1o use data in suppart of their respective functions. Inteprased
testing requires the collabararive planning snd collabarative execution of lest ghases and ovents to provide
shared datai in support of indeperulent analysis, evaluarion, and reporting by all stakeholders, pamculady the
syskms engineering, developrentid (both contractor and governmest), mwd oporationnl test and evaluation
communities while optimizieg the vse of test resources.
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progzam during development. Periads of additional testing are added only when circumstances
worrant (¢.g., poor performance required system changes and a follow-on test period is needed two
verify the efficacy of the fixes; alternatively, 2 knowledge gap might be uncovered in a sest event
80 o subsequent event is scheduled Lo obtain essential information about the system’s
performance). In every case, DOTRE has sought to find testing efficiencies by combining
periods of DT with OT (i.e., Integrated Test, oz IT) so that fewer events are conducted o satisfy
e deta coflection needs of ell of the stekeholders.

DOT&E has also advised the Navy that, because of the complexity of the st program
and test programs of the associated programs that are Integrated into the LCS mission patkages,
that fiuture testing of alf components should be articulated completely in the LCS TEMP alone,
vics in separate and possibly incongrucus subgystern TEMPs. The practice, to date, of writing
separate TEMPs for LCS and all of the component programs of tecord does not add value, and
introduces the potential for conflicting schedules or test descriptions/objectives that are
inconsiatent between the multiple documents, Furthermore, maintaining multiple TEMPs adds
&l unnecessary administrative burden, DOTEE will continue o advise the Navy to consingt a
consolidated TEMP, especially as the LCS program begins to solidify its plans for system
development and fielding of future mission package increments and thelr associated components,

Test Program Chaflenges

The Navy is finding it difficult to fulfill the plan detsifed in the approved TEMP. The
integration of concurrently develaped components into the MCM mission package has not been
as easy as originally planned and the Navy has appropriately decided to conduct additions)
developmenta! testing afler making system changes. The cases where this has occurred are
indicated below, and these additional test periads are driven by the need 1o verify that fixes made
0 comect deficiencies were effecive. Furthermore, severnl izsts have been postponed - some by
multiple yoars — most often bevause the L.US scaframes have niot been and are not expected to be
svailable when needed to support the st schedule prescribed in the TEMP. Some delays can be
atiributed to the carly scaframes’ lack of maturity at delivery and the resulting requirements for
unplanued repairs and modifications, Leadership decisions o include the ships in major fleet
exerciscs and to peess for establishment of a continuous, multi-LCS presence in Singapore in
FY 17 are also reducing the pool of ships available w participate in the test program. This deficit
is exacerbated by the demands of the Navy's 3:2:1 ship/crew rotation plan, which is designed o
permnit theee crews to staff two ships, one of which is continuousty forward deployed. The
forward deployed ship is obviously not available to participate in testing, bat the availability of
the non-deployed ship i3 also affecied by this policy because it must support the training of the
nondeployed erpws, Consequently, the Navy is Bading it Jifficeit o meet the simaltangous
desnands for LCS fleet operations, both forward deploved and in home waters, as wedl 23 mission
package deveiopment and the needed DT and OT.

Evaluation of Effectiveness, Suilsbitity, and Survivebility

The current approved TEMP was only adequate to describe the testing for the
Increment ¥ MCM mission package. increments } and 2 SUW miigsion package, and Increment 2




ASW mission packege. The Navy is in the process of updating the TEMP 10 cover the remainder
of the increments end plarmed upgrades. DOT&E wili approve the updated TEMP once itis
adequate. If the Navy executes the operational 1esting as prescribed in that TEMP and in
subscquent operational test pians approved by DOT&E, there will be sufficient data at the end of
the test program (o assess whether the ships and their mission packages are operationally
effective, operationally suiteble, and survivable. Completion of the test program, however, will
rot gusrantee that DOTEE will evaluste the ships to be operationally effective, operationafly
suitable, and survivable and that the mission packages are operationally cffective and
operationally suitable. Those evaluations will depend upon whether the test results indicate
Ssilors can successfully use the ships and mission packages (o perform the combat missions the
Navy has prescribed for the programs.

Structure of this Report

This report provides a deseription of all LCS-related test events, starting with the LCS
testing originally scheduled for FY13/14 execution. The report is divided by year; hence, this
mport contains the details on the progress of completing testing for FY 14, FY 15, and a seporste
section on suticipated testing for FY16 and beyond. Each section describing LS testing is
followed by the details for the individual components of the MCM mission package. The MCM
mission package is composed of several components, called mission systems, each of which
have thelr own program office (and ofien a separate TEMP} that schedules esting separsie from
the LCS program and coordinates tasting of that subsysten: aboard the LS. For completeness,
this report also provides those details, sorted by the year of intended execution,

Status of LCS Testing Scheduled for Completion in FY13/14

The status of scaframe and mission package wsting scheduled for completion in FY13
and FY14 is summanzed in Table | and discussed befow. Although it would be appropriate 1o
require that the TEMP be modified and re-approved for every schedule change, such changes are
rarely practical in the your of execution because of the administrative burden within the Navy.
Instead, minor schedyle changes are documented and approved in the individual operntional 1est
plans. It is of note that the test program prescribed in the TEMP does not include a dedicated OT
for every mission packege increment on both seaframes, For exampie. itcalls foran OT of the

facrement | MOM mission package on an Independence varignt seaftame. but pot sboand a
Freedom variant scaitame. However, since each increment of & mission package gencrally
builds on iis predecessor, an OT of 5 later increment will pick up the “skipped OT." In the case
ol the earlier example, OT of the inceement 2 MCM mission package will be conducted ina
Freedom variant seaframe. 1T the Navy were o deploy a Freedom seafreme with an Increment |
MOM mission package before that configuration had been operstionally tested, DOT&E would
submit the Early Ficlding Report mquired by Title 10,




Table 1. Status of Seaframe and Mission Package Testing Scheduled for Completion in
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DT-A6 -~ Post Dekivery Tests and Trials and Combart Systam Ship Qualificerion Trials in
Independence Variant Seaframes (Continuing)

The Navy conducts Post-Delivery Tests and Trials (PDT&T) in new construction ships to
characterize their performance and signatures, validate maintenance and operation of the ship’s
huit, mechanical, and electrical systems, uncover latent deficiencizs, and identify any required
modifications. In LCS 2, this testing also included initial evaluation of the ship’s performance
during MCM mission system launch, handling, and recavery operations. Combat System Ship
Qualification Trials (CSSQT) focus on evaluation of the instatlation, inwegration, maintenance,
and operation of the ship’s core combat systems.” CSSQTs also provide an opportunity to rain
the ship’s crew in the operation and maintenance of these systems, These trials commenced in
FY 10 and contimued imo 2QFY1S for LCS 2. For USS Coronado (1.C8 4), the trials began in
FY14 and are wheduled 1o conclude in FY15. Less extensive PDTAT snd CSSQT will ikely be
conducted in follow-on ships, bit the trisls in follow-on ships are not ususily documented in the
TEMP unless they also serve as DT evenis. Planned SUW seif.defense tests that were to be
conducted as [T i January 2015 were cancelied because of unresolved surface punnery
performance avomalies, and will be rescheduled later in FY 15 shoard 108 4. Afer adelay
cagsed by LS 2 engincering problems, DT events were oomplsted with firing engagements
against & non-mancuvering lowed tieget and a single High Speed Maneuvering Surface Target
{HSMST),

DTAT-Bl Phase 2 ~ Increment 2 SUW Mission Pockage in @ Freedom Vaviant Seuframe
(Completed 1QFY!4)

The Navy conducted DT/AT-B1 Phase 2 to verify that the Increment 2 SUW mission
package functioned as designed when integrated aboard a Freadom variant seaframe and to train
the ship's crew, mission package detachmen, and aviation detachment in SUW operations.” The
Increment 2 SUW mission package included two 30mm gun mission modules (GMMs), s
maritime security module (MSM) comprising two | {-meter dgid-hulf inflatable boats (RHiBs), a
19-man mission package detachment, and berthing modules for the additional persormel.’ The
mission package also inchaded an aviation mission module consisting of one MH 60K helicopter,
which can be equitped with Helifire missiles and o maching gun for SUW migsions, and 8
23-man detachment (o operate aixt mainain it

Az with many other tesrs discussed in this report, phiase 2 of the test incladed IT evenss
designed (o yield data to serve the needs of both developmenal and operational iesters while
conserving test resources and avoiding unnecessary duplicative testing. Originally scheduled to
be complered in 4QF Y13, all iesting was conducted aboard UISS Fort #ortk (LS 3) in port and
in the Southemn California operating areas during 1QFY 14, Along with subsequent IT and OT
evernts, this test provided data o the ship’s small boat detection, tracking, classification, and

* Core systems are those resichent in the seaframe.
’ The first phase of the test was completad as DT in USS Freedom (LCS 1) during 30QFY 12 before the ship

depdoved 1o Singapore.
¢ Fort Worth imd not yer been modified o increass the berthing capacity at the finve of the test




engagerient performance that was used (o suppoet an operational evaluation of the ship’s SUW
performance.

DI/IT-B2 Phase 4 Period 1 - Increment | MCM Mission Packoge Testing in
Independence Yariont Seaframe (Completed $QF¥13)

The DT.B2 series of tests focused on evalustion of the performance of the Increment |
MCM mission package systems and the overall mission package performance whess integrated
into the seaframe. Phases 1, 2, and 3 were conducted in 2011 and 2012 aboard USS
Imdependence (LCS 2) and were designed to progress in complexity from basic off-board vehicle
Isunch and recovery operations (o completion of end-to-trd MCM mission sceaarios; however,
that plan proved to be overly ambitious given the state of seaframe and mission package
maturity,

The Increment | MCM mission package currently includes: a Remote Minshumiing
Module consisting of two Remole Multi-Mission Vehicles (RMMVs) and three AN/AQS-20A
sensors; & Near-Surface Detection Module consisting of two Ajrbome Laser Mine Detection
Systems (ALMDS}; an Airborne Mine Neutralization Module consisting of two Airbome Mine
Neutralization Systems (AMNS); and an Aviation Module consisting of cne MH-60S Block 28
or later Airborne Mine Coumermeasures {AMCM) helicopier outfired with an AMCM system
operator workstation snd a Carriage, Strears, Tow, and Recovery Sysiem (CSTRS) to bandle the
mugsion systems. fritial tests of this MCM mission package and seaframe uncovered 3 host of
problems, including significant difficulties with lsunch and recovery of the RMMYV. Because of
these difficuliies, an additional period of testing (to verify the commection of deficiencies) was
added to the plan {discussed below),

DIAT-CI - Freedom Varient Seaframe SUW & Alr Defense (AD) Self-Defense with
Increment 2 SUW Mission Package (TECHEVAL) (Completed 2QFY14)

Although delayed one quanter by a propulsion system casualty, the Navy completed
DTAT-CL in 2QFY'14 aboard USS Forr Woreh (LCS 3), DTAT-CL, also described as a
TECHEVAL (Technical Evahiation), was conducted to validate that previous deficiencies had
been comrecied and that the ship and mission package could meet the Navy's performance
requirements and were ready for OT, Testing focused on Maritime Interdiction Operations and
self-defense against anti-ship cruise missile {ASCM) and amall boat attacks. Planned acrial
target {(ASCM surrogate) trecking evenls were cancelled because of a sugpension of their use in
tesiing against manned ships after a BQM-74 target struck USS Chancellorsville {4 62} during
testing in November 2013, As with DTAT-B1 Phase 2, selected events were conducted as
jntegrated lests to provide data needed for the operational evaluation. Afier reviewing the resulis
of this test, Navy authorities dewrmined that the crew needed additional training in swarm
engagemnent tactics and procedures and delayed the stan of the OT by one week.

OT-CI - OT of FREEDOM Varians Seaframe witk Increment 2 SUW Mission Package
{Completed 2-3QF¥14)

The Navy completed OT-C1 from Maxch 10, 2014, dirough Apeil 17, 2014, aboard USS
Fort Worth (LCS 3}, OT-Ct was conducted o sssess the operational effectjveness and




suitability of the Freedom variant seaframe when equipped with the increment 2 SUW mission
packsge, The configuration of the ship and embarked mission modules was the same as
discussed atove for DTAT-B1 Phase 2.

OT-C1 tested the Freedoms variant’s cybersecurity posture and the ship’s performance
during 2urface gunnery engagements against small boats, aircraft tracking events, Maritime
Interdiction Operstions, and other routine shipboard evolutions. Taken together, DT/AT-B1
Phase 2, DTAT-CI, sad OT-CI provided an opportumity to monitor the reliability,
maintainability, and operational gvailsbility of the ship’s systems over a period of 204 days.
Data from OT-C1 were combined with data from DT-B{ Phase 2 aad DT/AT-CI w support
DOTRE’s evaluation of the Freedom seaframe’s surface self-defense offectiveness when the
Increment 2 SUW mission packege is embarked and when no mission package (or some other
mission package) is embacked.’ _

Although rot all aspects of operational effectiveness and suitability could be examined
during OT-C1, te o9t identified significant shortcomings and vuloseshilities In cybersoudity,
oir defense, reliability and endurance. Planned aerial target tracking events were cancelled
because of the continuing moratorivam on thefr use in mannod-ship testing. Tactical aircraft
tracking events demonsirated that in some scenarios the SPS-75 (TRE.3D) air scarch radar is
umable to detect and track soene types of gir threats in operationally realistic environments, The
ship was able w defeat o small number of Fast Inshore Atiack Craft (FIAC) under the particular
conditions specified by the Navy’s rediced incremental requirement and after extensive crew
training and tailoring of the tactics described in Navy doctrine; however, testing oonducted to
date has not been sufficient o demonstrate LCS capabilities in more stressing scenarios
consistent with existing threats. The st confirmed earlier observations that, except for the
ships’ lack of endurance, the Freedom class LCS is well suited for Maritime Security Operations.

DIATAC2SF ~ Independence Vaviant Seaframe Testing (Postponed to IQFYIS)

When the TEMP was prepared, the Navy intended @ split DT/TT-C2 into two segments —
a seaframe segmient to be condhacted on the West Coast during 2QF Y14 shoand LCS 2 and
MUCM mission package segment to be conduceed in the Gulf of Mexicn during 2-3QFY15 sboard
LCS 2. Navy leadership subsequently decided o conduct the Independence vaciant seaframe
testing during DTAT-C4 aboard LCS 4 in 3QFY15. That decision cHminmes DTATAC2-SF and
broadens the scope of DTTT.C4 wo inchude both SUW mission package and scaframe testing.

OT-C2SF - Operationat Fesi of Independence Variant Seaframe (Postponed to 4QF¥15)

As with DTATC2, the Navy expected w0 split OT-C2 into two segrents - & scaframe
segment 1o be conducted on the West Coast during 2QF Y 14 aboard LCS 2 mwd an MCM mission
package segrnent % be conducted in the Guif of Mexico during 3QF Y135, also aboard LCS 2.
Navy leadership subsequently decided to conduct the Independence variant seaframe OT during
OT-C4 aboard LCS 4 in4QFY15, That decision eliminates OT-C2-SF and broadens the scope
of OT-C4 to include both SUW mission package and seaframe OT.

7 DOT&E' FY14 Aonusi Report and forthcoming OT-C1 report provids edditional information.




Freedom Varisnt Total Skip Survivabiity Trind (TSST) (Comglered 1QFY1S)

The Navy completed & Total Ship Sarvivabitity Trial {TSST) of the Freedom variant in
October 2014 sboard USS Fore Worth (L.CS 3) in the Southem Californie operating area, TSSTs
are conducted to evaluste the crew’s capability W escape damaged compartments and join with
other crewmembers to control and minimize the spread of dumage and maintain and restore
combat capability and mission readiness when the ship takes a hit or otherwise suffers battle
durnage. The test icam imposed & series of simulated hits by the types of threal wespons
described in the Navy requirements docurpent glong with resulting damage during s tacties!
scenunio, DOT&E observed the TSST and has reviewed and commented on % draft test report
prepared by Lhe Navy. The drafi report identifies 28 design observations and potentinl
improvements, These findings are related o the Machinery Plant Control and Monitoring
System (MPCMB), Ship Structure, Damage Controd Systems, Power Systems, Closed Circuit
Television System and Compressed Air System. Some of the problems related to MPCMS were
reported by DOT&E in the FY 14 Annusl Report, Since the Navy’s draft report omitted essential
data such as mission capability recovery timelines, DOT&E will be unable 1o conduct & detailed
assessment of the iwial results until these and similar data become gvailable,

EF-13B - Emterprise Air Warfare Self Deferxe Test in Production-Regresentative
Independence Variart Seafiamne (Posipened to FY16)

The Navy developed the Capstone Enierprise Air Warfare Ship Self-Defenise approach to
consotidate 2l shipbosed air-defenise testing under 2 single suthority in order 1o assess the air-
defense capabilities of multiple ship ¢ixsses and 10 reduce costs, For each new ¢lass of ships, the
assessment process is based on a triad of complementary tests consisting of (1} live testing
aboerd g manncd ship of the ¢lass, (2) live testing using the Navy's unmamnesd Seif-Defense Test
Ship (SDTS) equipped with ¢ssential elements of the ship's combat system, and (3) robust
madeling and simulation using the ship class’ probability of raid annihilation test bed. Lack of
acoess ko the proprietary designs of the foreign raders used in both variants is adversely affecting
the development of the L.CS test beds, particularly for the Freedom variant, which is totally
dependent on the TRE-3D radar. The inclusion of the US. Phalenx system radar in the
Independence variant’s SeaRAM system reduces the dependence o the performance of the
scaframe’s Sea Giraffe air search radar and sismplifies thai test bed development. However, singe
the SeaRAM radar does not provide 360 deproc coverage, the ship will have 1o rely on its Sea
Giraffe rodar o detect and track targets in SeaRAM blind zones, The first L.CS Enterprise Test,
ET-13B, was scheduled in 3QF Y 14 (originally scheduled to be completed by 4QFY 12 in the
2006 Enterprise TEMP) but has since been delayed untii 1QFY16 so that the test can be
conducted aboard LCS 6, which will be the first “production-representative™ ship of the
Independence class. Planned tests inclide tracking nuns and simulated engagements against
maneovering BOM-74 wrgets and tovo SeaRAM firing engagements sgainst presentations of
nonemaneuvering BOM-74 targets.




DYIY-B4 - Increment 2 SUW Mission Package Testing in Independence Variant
Seaframe {Continuing)

LCS 4 complceted the first phase of DTAT-B4 as U7 (no operational tester participation)
in FY 14 before she was diveried to participate in the West Coast segment of RIMPAC with an
embarked MCM mission package and thenr conduct 2 demonstration firing of the Norwegian
Naval Strike Missile. This was followed by the ship’s Post-Shakedown Availability (FSA} in the
shipyard. LCS 4 is scheduied 1o compiete 8 second phbase of the sest during 3QFY 15, The
objective of this resting is the same gs tiat of DTAT-B1, which was described earlier, except that
the westing will be copducied sbosni an Independence seolrame instesd of 2 Freedom scaframe.

DITAT-C4 ~ TECHEVAL of Independence Variant Scafreme with Increment 2 SUW
Misston Package {Postponed to 3QFY15)

The Navy has delayed DTAT.C4 from 4QFY 14 1 3QFY15 to match the availability of
an Independence seaframe (L.CS 4) and, as explained above, has expanded the scope of this test
to evalyate the full range of Independence seaframe performance characteristics in addition to
the effectiveness and suitabilily of the Increment 2 SUW mission package when employed in the
independence scaframe. The design for this test will closely paraliel the design of DTAT-C} -
TECHEVAL of the Freedom varisnt seaframe and the Increment 2 SUW mission package;
however, the Navy plans o enhtince the tast design with urvanned aerial target tracking and
unmanned serial vehicie (UAY) tracking and engagement events. This test will include (T
events designed to provide data that will contribute to the svaluation of the core seaframe’s SUW
effectiveness and the SUW effectiveness of core seaframe and mission package systems
combined.

DY-B2 Phase 4 VCD ~ Additional Testing to Verify Correction of Deficiencies (Completed
JQFY1¥9}

Berause of continuing problems with lavech and recovery and communieations between
LCS and the RMMY during DT-82 Phase 4 Period 1, the Navy conducted 3 follow-on test in
3QFY 14 w0 verify the correction of deficiencies (VCI) after making additional modifications &
the launch and recovery hardware and procedures.

DIAY-B) Phase 4 Period 2 - Increment I MCM Mission Package Testing in
Tndependence Variant Seaframe (Completed IQFYIS)

The DINT-B2 series of MCM mission package tests conchuded in 1QFY 15 after minor
delays caused by LCS 2 sir conditioning equipment and propulsion system failures. The test was
designed tx evaluate the Srew’s capability to conduct end-to-¢nd MCM missions without
essimtance of civilian subject metter experts and technicians, However, the operators were
unabie 1 complete operstionally reslistic and-to-end mine clearance missions without
intervention by testers who knew where the targets were actually focated. RMMY launch and
recovery operations proceeded with fewer problems than had been observed in easlier testing, but
still resulted in several instances of equipment damage that delayed or prevented the recovery of
an off-board RMMY. The Navy is investigating the tause of new problems with target position
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errors and incorrectly dropped contacts discovered in this final LCS DT before the TECHEVAL
and OT scheduled in FY'15.°

Early DT of ASW Escort Module Advanced Development Model (ADM) in Fresdom
Variant Seaframe (Completed 4QFY149)

Although a specific test event was not listed in the approved TEMP' s schedule, the Navy
conducted a test of an Advanced Deovelopment Model (ADM) of the ASW Escort Module aboard
LCS 1 in September 2014, Testing focused on integration of the Variable Depth Sonar and
Mait-Function Towed Array with the LCS scaframe snd included measurement of pull strésses
and evaluation of stemn door effoctiveness with penetrating systems. Testing also included
Himited long-range passive and active ASW search in deop water sgainsia U.S. nuclear
submarine, As was appropriate for early integration efforts, the iest was highly scaipied and thus
the results cannot provide any basis for projection of the operational performance of the system
undet renlistic combat conditions. The test was conducted with full knowledge of the targel
submatine’s position throughout the fest, and the operators focused their search only in the
region where the submarine was known 1o be focaied.

MCM Mission Peckage Component Systems’ Testing Scheduled for Completion in
FY 2014

The MCM mission packege is composed of soveral component systems {(also refevred
as mission systems), cach of which require 1esting separate from an LCS, Table 2 summarizes
the status of MCM mission system testing scheduled for completion in FY 14, Most of these test
events were not vonducted aboard ap LCS, but were essential fest periods for the subsystems tha
comprise the MCM mission package. Many of these test events were prerequisites for the
follow-on LCS and mission packags westing, and others were added as » result of problems
discovered during previous et peniods or inadequate completion of plasmed testing.

The Navy comducted an additionat period of Remaie Minchunting Systom DT w examine the performance of 8
newer viriam of the AN/AQS-30 senson eumployed with that systore. This wating is described in a subsequent
sietion of this report. Because of performunce problems, the MNavy reversed back io Bve sensor variant used in
T2 Phusse § Period 2 foruse in the ypeoming TECHEV AL and OT.
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Table 2. Status of MCM Mission Package Component Systems’ Testing Scheduled for
Complfetion in FY 2014

NS NL:SW in Prerequisite for RMS OT-B1 (3e (8o below).
System operating fime and fallure data were
DTG (2QFY14 In RMg | Shore-based OTAT 10FY14 collecied as intagratad test data to bolster
TEMP) conidence in OT-B1 reflabiity assessrmont.
Not specified In lf:;'r Lcs 0‘!‘%%?&:8 M(L:l;‘lm
planned - mission
RMS LCS TEWP® Shore-based OA Incompsese ;ms package increment 1 OT). TEMP flais teat
oT-a1 {2OFY14 in RMS oT-81 complation as an OT-C2 endranca criteron. in
TEMP) - 10F Y15, DOTAE agreed o compisie testing
as DTAT during RMS DT-B1.
Anempted n Test detpyed muitiple tirmes because of
RMS Notspecited In | Shore-based DTHT G ‘o | 1-2QFY16 but AN/AQS-208 delivery and development
performance expecied to satisly objectives of RMS OT-Bs
probems {see above).
Test 1o be pesformes with version of ANJAQS-
Not echedulad, bul 20 that will be Qzed it LCS MCM missicn
RIAS FY141s RMS performance againgt near- 1o acour | PACKAgE OT 1o examine capabitty in region of
OWiTevert | (TBD) surtace tamets (overiap est) cxpacted to. overtap with ALMDS. Thus lesting @ needed to
compleie the operational evaluation of the:
Incremant 1 MCM mission package.
Testmg was designed to close knowledge
gaps against steakhy hotiom mines and deep
iy et | Lonreana® | shorebased DTAT 3OFvts waler moored mnes not expected to be
fiMlled by increment 1 MCM mission package
testing in the same erwvironmant.
AMNS N Fost delayed multipla tmes o commect
ot spacifiad in Complated problems discovered Wi DT, TEMP ksis test
OAPheseA | LCS TEMP OA Phase A (shore-based) 4QFY14 complelion e an LGS OT-C2 entranca
criterion.
Complelad Limited availabitity of 128! platform (LCS 2) led
AMNS Not specified in OA Phase B (L 1QFY1S to concumemt OT/OT. TEWP lists jesl
OAPrase 8  |LCS TEMP C5-bateq) {concurment wth | completian as an LCS OT-C2 entrance
MCM MP DT} cridevion.
AWMNS Need for test currently under discussion.
Not specifed in | Verificalion of Cormection of g
QA Phase A Not scheduted Scope of the program's comectiorns to the
Voo LCS TEMP Defcienties folowing Phase A OA syslem is unclear,
AMNS Insufficient data were cohectod in water
Megium Currant Not specified in | Charactarzation of pedormance in Mot schaduled conditions with modarate cuments. Additonal
Tosling LCS TEMP moderats CUments data required to carnplete operational
aveluabon.
ALMOS Nt Completed Linited avallabilty of test platiormn (LCS 2) led
specified in 1QFY15 to concurrent DT/OT. TEMP lists test
OAPhase B | LCS TEMP 0A Prase B (LCS-baved) @oncurent with | comphetion as an LCS OT-C2 entrance
MCM NP OT) cridarion.
Sonar characierzadon testing,
Knttefish battery quakficaiion, mission !
181 1-3QFY14 package developmental laboratory! | S ¥ 144QFY1S | Fartytesting of increment 4 MCM mission
MEDALEPMA inlegration package camponant sysism. Although labeled
e 10FY 14 Bleciomagnetic rlererence 204 | sarv1s operationally reatistic. They wil fiot be used
envionmental testing for an oparationat assessment.
vl 10FY14 Gratte B ahock tasting «arvis
Not specifiod in Non-availabity of tast plati o (MQ-88)
COBRA 1S TEWP folowing Antares rocket axpiosion, COBRA
Block | OA (3QFY 14 inLCS | Shom-based OA Cencalled Block | mission system OT was not included in
Test Saquence the LCS YEMP because the program was nad
Network”) on DOTAE aversight at that time.,

* LCS Ten Soquence Network rofors 10 the Program Execulive Officar for LCS's (PEO LCS) Lo for racking and schedubing speciic tesl

eveonty.
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Remose Minchunting System (RMS) DY-HG (Combined Developmenial and Operational
Testing) (Completed 1QFY14)

in 1QFY 14, following two phases of RMMYV reliability improvements, the Navy
completed two phases of developmental testing (DT-TIG) of the RMS (consisting of a version 4.2
(v4.2) RMMYV and an AN/AQS-20A sensor} from a shore base at the contracter’s facility in
West Palm Beach, Florida. The second phase of testing was executed as IT to collect refiability
data to augrment 2 period of OT that was expected to follow. A third phase of testing described
by the RMS TEMP as an opportunity to asscss risk of the interfaces with the LCS. including
cybersecurity, was nol conducied. The Navy cited lack of LCS availability ag the rationale for
canecHation of this phase, but incompatibitity of the v4.2 RMMYV with LCS was also a factor.

Remote Minchunting System (RMS} Operarional Assessment (Incomplele/Deferred)

1n 2QFY 14, DOT&E disapproved the Navy’s plan to conduct an operational assessment
of the RMS because the proposed iesting was no longer necessary for the following reasons:

+ The proposed test article was not representative of the system the Navy plans to
employ in the first increment of the LCS MCM mission package and thercforc would
not provide data necessary to sugmeat the operational testing of ap LCS equipped
with that mission package:;

*  Test timitations would have precluded an operational cvaluation of key phascs of the
end-to-end mission;

+ Conduct of the test would have delaved vehicle upgrades necessury 1o support testing
of the systers the Navy expocts to field.

DOTEE recommended that the Nevy dedicate the resources that would have been
expended on this unnecessary st to appropriate IT and OT of the version of the system that the
Navy intends to include in the Increment | MCM mission package. DOTEE further advised the
Navy that this testing should commence as soon as that sysiem configuration was available gince
the Jdata from this kesting are nceded for the operational evaleation of the Increnrent | MCM
misgion package.

The Navy subsequently identified the RMS configured with the newly intograted v6.0
RMMY and improved AN/AQS-20B sensor as its intended test anticle for LCS OT with the fust
iocrement of MCM capability. The Navy also acknowledged that it would “off ramp” to the
sysicr consisting of the v6.0 RMMYV and AN/AQS-20A, if necessary {(as discussed below, this
b9 in fact what oocurred). To expedite collection of the data required, DOT&E advised the Navy
in 1QFY {5 that the planncd operational assessyent, whenever i was rescheduled, could be
conduceed as [T if the standaeds of operational realism were met. The Navy decided to execute

the rescheduled operationel assessment during a new period denoted DT-B1, which is discussed
below,
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Remote Minehunting System (RMSy DT-BI (Developmental and Integrared Testing)
(Atsempied bus Aborted) :

The Navy developed a test plan for DT-B1 describing testing of both system variants that
was sufficient to satisfy the objectives of the planned operational assessment (OT-B1 discussed
above), regardless of which system configuration it decided to field. The Navy commenced the
integrated phase of RMS DT-BI in 1QFY 15, Following emergent problems with the new
AN/A(QS-208 sonar and continued RMMYV reliability problems, the Navy suspended integrated
testing in 2QFY 15 before testing of either system variant was completed. In January 2015, the
Navy formally decided that the v6.0 EMMY gnd the ANJAQS-20A combination would be the
RMS test article for the upcoming LCS OT. Because of the abarted testing, the data that would
have been collected during this test period are still requived for an adequate operational
evaluation; however, the Navy has not yel scheduled testing to colloct missing RMS dats that are
required fo chamcierize MCM mission package performence. DOTRE approved the Navy’s
Data Management and Analysiz Plan {DMAP} identifying the seed for these data on December
11,2014, This testing must be completed before DOT&E would consider the operational
evaination of the Increment 1 MCM mission package to be complete.

Remote Minchunting System (RMS) “Overiap Testing” (nokt yet scheduled)

The results of ALMDS testing to date show that the system is not meeting its required
detection depth. The LOS TEMP identifics testing to evaluate whethet the RMS
detection/classification envelope (with either sensor vatiant) can be extended upward to overlap
with the demonstrated ALMDS envelope. As noted earlier, DOT&E’s TEMP approval
memorandum stipulated that overlap testing employing the AN/AQS-20A sonar should be
planned and executed as an integrated test. The Navy completed a developmental test using a
surrogate ship o tow the sonar and subject matter experts 10 review sonar dats and meke mine
detection calls, but has not vet schoduled an integrated test that includes Fleet-representative
systems and operaios. This testing must be completed before DOTEE would consider the
operational svaluation of the Increment | MCM mission package 1o be complete.

MH.808 and Airborne Mine Neutralizition System (AMNS) DT (Compieted 3QFY14)

In s continuation of DTAT described in the LCS TEMP, the Navy alemped 19 AMNS
sttack runs against mine targets in the Panama City operating ares in 2.30F Y14, Testing was
designed to collect data on system performance against stealthy boftom mines and deep water
moored mines that the Navy did aot intend 1o collect during Increment 1 MOM miission package
testing in the same environment. Test resulis revealed neutralizer tracking problems, depth
indication errors, fiber-optic breaks, and tactics shortcomings that had not been identified in
earlior testing (that did not include operationally realistic contact position errors).

ME-608 and Alrborne Mine Neutrolization System (AMNS) Operational Assessment
(Phase A and Phase B) (Completed IQFYIS)

The Navy conducted Phase A of an AMNS operationsf assessment in 3-4QF Y14 with the
MH-508 helicopter aperating from Naval Air Station, Oceana, Virginia. Testing examined the
ability of an operator Jocated in the helicopter to reacquire moored snd bottom mine targets
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detected by another system, guide the batiery-powsred neutralizer {mini-torpedo} into position,
and detonste its warhead to damege and render zach larget ineflective. Explosive noutralizers
and inert training neutralizers were employed against mine target positions representative of
EMS contact Jocalization accuracy observed in RMS DTG, During Phage A, the system and
is operators were unable 1o achieve the Navy's requirement for mine reistralization success, with
some severe shortfalls relative 10 the requirement for neutralization under some crucial
operations! conditions. Frequeat logs of fiber-uptic communications between the sircraft and the
newtralizer was the primacy cause of unsucoessful attack runs. Failures of the host MH-608
asircrafl's sysiemns and its associated mission kit also limited AMNS mission availability.

The Navy compleiad the shipboard phasc of the assessment {Phasc B) concurrently with
LCS DT in 1QFY1S. An embarked Aviation Detachment conducted 9 AMNS sorties and
attempted 21 attack runs against 8 combination of mine mrgets and other objects. In some cases,
contacts passed from RMS fo AMNS incladed significant localization grrors that made it
necessary 1or the test team o intervene 1o facilitsie AMNS engagements with mine targets.
Nonetheless, the results of testing continued to show that the system is not meeting Navy
requiternents for probability of success during AMNS operations conducted from an LCS st sea,

Airborne Mine Neweralization Systens (AMNS) Verification of Corvection of Deficiencics

Following the Phase A assessment, the Mavy initiated an engineering investigation in
search of the root causc of problems that contribuled to the large number of AMNS fiber-optic
sommunications losses, The results of the engineering investigation did not identify o smoking
gun, but did offer s nemiber of recommendations for short- and long-term system improvements.
Although the Navy expects longerderm initiatives to provide the most significant performance
improvements, & implemented several near-term changes in hopes of reducing the recurrence of
the failures observed during Phase A. DOTAE and the Navy are discussing the ncad for testing
fo evaluate the effectiveness of the recent changes,

Alrborne Mine Newtralization System (AMNS} “Mediuvm Currvent” Testing (Not ¥et
Sckadaled) '

The LCS TEMP describes AMNS DTAIT 1o evatuate the system in a high current
environmeni. The Navy completed this testing in 2QFY 13 and identified lack of destructor
control authority and insufficient nen time a8 deficiencies that Hmit system performance in swifi
current gnvirohments. Afler analyzing the resulis of the Navy's shore-based DT, DOT&E
ssgessed that the probability of a successful AMNS attack ron deceeases in elatively low
currents, and noted that even sironger currents are expected in some poiential operaling arees.
Based on deficiencies identified in DT and the lack of data in some water current conditions,
DOT&E advised the Navy that system performance must be chamacierized under operationally-
realistic conditions in the “mediure cument” environment o evaluate operational effectiveness of
the system and increment | of the MCM mission package under expected combat conditions.
The Nevy has plarned {and-based tank testing and surrogale-platform testing, but has not yet
ptarmed cpermationally realistic testing representative of the system i inlends to field,
Operationally realistic testing must be completed before DOT&E woukd consider the operational
evalustion of the Increment 1 MCM mission package to be compleie.
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MH-608 and Airborne Laser Mine Desection System (ALMDS) Operational Assessment
(Phuse B) (Completed 1QF¥IS)

The Navy completed the shipboard phase (Phase B} of the ALMDS operational
assessment concurrently with MCM mission package DT in |QFY15. Testing focused on the
shipboard compatibility of the ALMDS and supporting systems as the embarked Aviation
Detachment executed six search flights and two reacquisition flights. These Rights revealed
continued ALMDS relisbility shortcomings and problems in both the planning and evaluation of
ALMDE missions. No mine targets were present in the search area for this test event,

Enifefish Integrasted Testing (I1-Bf ithrough [T-B3)

Knifefish is an unmanned undersea vehicle (UUVY) equipped with low-frequency
broadband sonar to detect, classify, and identify mine-like objects throughout the water column,
including buried mines, a capability that no other MCM system currentiy has. The Navy intends
to include the Knifefish ULV in Increment 4 of the MCM mission package. Appendix E of the
LCS TEMP describes three phases of Knifefish integrated testing, designated as IT-B1 through
IT-B3, that the Ravy expectad to compiete in FY 14, The events include sonar characterization
testing, battery qualification, integration with planning and evaluation tools, electromagnetic
interference testing, and grade B shock testing, and sil three have been delayed by ot least a year,
The Navy cites insufficient funding as the couse of these delays.

Coastal Battiefieid Reconnatssance and Analysis (COBRA) Biock I Operational
Assessment

The Coastal Battieficld Reconnaissance and Analysis (COBRA) Block I system is a
passive, multi-spectral sensor system expecied to provide a capability for daytime detection of
surfece-laid mine lines and obstacles in the beach zone. The Navy cancelied a scheduled
aperational assessment of COBRA Block | afier an Antares rocket exploded just after lifteoff
from the Wallops Island launch pad on October 28, 2014, Although all test peeparations had
besn completed, both MQ-88 Fire Scout Vertical Takeoff and Landing Unmanned Aerial
Vehicles (VTUAVs) that ware to host the COBRA system during the test suffered shrapnel
damage foom the rocket explosion. The Navy plans to introduce COBRA Block [ in the second
increment of the MCM mission package following a shore-based Initial Operational Test and
Evalvation JOT&E) of the system in FY16,

States of LS Testing Scheduled in F¥1S

The status of scaframe and mission package integrated developmental and operstional
testing (YTAT) and OT scheduled for completion in 2013 is summarized in Table 3 and
discussed below, Several of the events below are marked as “tentatively defayed™ since the
program office ard PEO have not yet finglized theic desired test schedules.
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Table 3. Status of LS Testing Schedoled in FYIS
(wolors indicate testing sssocinted with a particelar mission paekage ot sexframe)
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[ this test, sn aluminum structure that is representative of the Mdependence variant
structure and Freedom varisnt superstructure will be subjected to intemnal detonations and fire.
The blast tests will be conducted w gather data that characterize the damage to aluminum ship
stracture caused by intemal detonationsz. The fire tests will be conducted to investigate the
strength and stability degradation of an aluminum ship structure exposed to fire. Both of these
ereas were identified by the Navy as vulnerability knowiedge gaps. The data are needed to
validate LFT&E vulnersbility analyses. These tests are expected to be conducted in 4QFY 15
and IQFY16.

DTAT-BS - increment 2 MCM Mission Package Tesring in Freedom Seaframe

The LCS Program Executive Office (PEO(LCS)) estimates thet DT/IT-BS will be
delaysd o 20FY18. Unless the Navy alters the composition, Increment 2 of the MCM mission
package is expected 10 add an M(-8B Fire Scout Vertical Take-off and landing Unmanned
Agrial Vehicle (VIUAV) equipped with the COBRA Block 1 system, which is being designed 1o
detect Jand mines and obstacles on the beach and further inland in light foliage. COBRA hes not
yet been operationally tested. The operational sssessert of COBRA Block [ scheduled in
1QF Y15 was aborted after the test assets were damaged by shrapuel resolting from an Antares
rocket mishep at Wallops Ishand, Virginia. The COBRA program office expects to conduct a
lanxd-based operntional test of COBRA Block I during 4QFY16.

OT-Cd - OT of Independence Seaframe with Incremems 2 SUW Mission Package

The first operational test of an Independence seaframe is scheduled to commence in
August 2615 eboard USS Coromado (LCS 4). Coronado will embark with the Increment 2 SUW
mission package for the test. The test will be focused on the Flight ¢ Independence seaframe’s
core capabilities in self defense against surface end air threais and in the conduct of routine
shipboard evolutions, as well as the SUW mission package capabilities {including Maritime
Security Operations and small-boat swarm defense). It will also include cyberscourity testing of
the seaframe and mission package and the first test of either vaciant’s capability to defest s small,
siow—ﬁying sirceaft. DOT&E will repoet the results of this testing in FY 16,

The Navy has delayed this TSST from IQFY 15 o 1QFY 16 when USS Covonado
(L.CS 4) will be svallable 10 participate in the irial. Although differing in many details because
of the stark differences between Freedom and Independence designs, this trial will be similar in
concept to the TSST comducted aboard LISS Forr Worth (LCS 3).

ET-11B ~ Enterprise Alr Warfare Testing of Independence Confignration in Self-Defense
Tess Ship
The second teg of the Enterprise Aic Warface Testing of the Independence seafrome’s
combat system was originally scheduled during 2-3QFY 15 aboard the SDTS, bint has been
delayed until 2-3QFY16 to match the availability of funding and the SDTS. The test will include
SeaRAM engagements of targets representing subsonic and supersonic ASCM threats. The
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Navy and DOT&E will use the data from this st a3 well as from ET-13B, 10 validate the
modeling and simulation wst bed,

DIAT-BAA ~ Test of Interim Surface-t0-Surface Missile Module (SSMM) in an
Independence Seaframe

The Navy expects to conduct this standalone test of the Longbow Hetlfire intetim
short-range Surface-w-Surface Missile Module (SSMM) during 4QFY16. Although the SSMM
1s deseribed as & component of the Increment 3 SUW mission package, tho other systems in that
package are not inchoded in this test. The TEMP states that the Navy intends 1o use the results of
this test to field a single, stand-alore SSMM as a Rapid Deployment Capability. Under that
plan, once deployed, the module would be moved from ship to ship @ keep the capability
forward deployed as the ships rotate back 1o the U.S. However, the plan for acquisition and
deployment of the SSMM will likely change if the Longbow Helifire missile proves io be
effective against the small boat threat.

DTANC2 -~ YECHEVAL of the Incyement 1 MCM Mission Package in an Independence
Seaframe

The Mavy plans © comunence TECHEVAL of the first increment of the MCM mission
package aboard LSS Iadependence {L.CS 2) in April 2015, This testing will be conducted as
integrated testing and will support DOT&E's operational evaluation in 4QFY15. Testing will
exercise the ship and its mission systems in the conduct of MCM operations to detect, classify,
and localize targets simulating moored and bottom mines. During this phase of testing, the Navy
expects W demonstrate thal the Increment 1 MCM mission package sustained area coverage rate
requirsinents can be met and that the system is ready to proceed into OT,

QFC2 - OF of the Increment | MCM Mission Package in an Independence Seqframe

The Navy expects to commence the first operational test of the Increment | MCM
mission package in July 2015 aboard USS fndependence (LCS 2). The ship’s performance will
be evaluaied during s period of 45 days of intensive MCM operations designed to complement
the earlier TECHE VAL scenarios conducted under differing snvironmental conditions. LCS 2
will be tasked 1o employ established tactics, techniques, and procedures while conducting
end-to-c0d MCM operations against mine threats in shallow and deep waters ufilizing mission
package planning and evaluation tools, ALMDS and RMS minchunting assers, and the AMNS 10
simulate mine newtralization, Although the test will be focused on MCM operations, the crew
will be required to maintain preparedness in other areas and may need to defend the ship against
marmed aircraft and boats simulating air and surface attacks, Equipment failure and repair dan
will be collected to evaluate the relisbility, mainainabifity, and avsilability of eritical ship and
mission package systems,

DOT&E will use the data from OT-C2, the TECHEVAL, and supporting mission system
test evems 1o assess the operational effectiveness and suitability of the ship and MCM mission
package for minchunting and mine clearance operations. The test is also expected to permit an
assessment of the endurance of the ship’s core crew, mission package detachment, aned aviation
personnel during & protracted period of medium- to high-intensity operations; the reliability,
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maintsinability, and availability of the scaframe and mission package, and the effectiveness of
LCS iraining.

DYAT-CS~ TECHEVAL of Increment 2 MCM Mission Package in a Freedom Seafrarme

The Navy has delayed DTAT-CS to 2QFY 18 becauss: of limited test assets and higher
testing priorities. Like DT/IT-BS, this test is expected to focus on the effectiveness and
suitability of the COBRA Block | system when integrated jnto the LCS MCM mission package
and any other changes in the composition or configuration of mission package systems since the
previous MOM mission package OT,

DIAT.B3 - Increment 2 ASW Mission Package Testing in a Freedom Seafrome

PEX1.CS) estimates that DTAT-B3 will be delayed to 3QFY 17 because of timited test
assets and higher testing priorities, This tesi will focus on ASW operations with the Increment 2
ASW mission package in various environmental and sea state conditions. Unlike other mission
package increments, the Increment 2 ASW mission package will entirely replace the first version
of the ASW mission package, which the Navy shelved prior to DT afier soncluding that it would
not meet thelr quirements. Unless the Navy alters the composition, the Increment 2 ASW
mission package will inchede an Escont Module consisting of 4 Variable Depth Sonar (VDS)
capable of coninuous as well as pulsexd transpissions and a2 Muhi-Function Towed Array for
receiving return echoes from the VDS and other acoustic signals. It will also include a Torpedo
Defense Module that includes two Light Weight Tow (L WT) torpedo countermeasures, an
Aviation Module (MH-60R with the AN/ADS-22 Airbome Low-Frequency Sonar (ALFS) and
torpedoes and a Fire Scout VTUAYV), and a Decision Support System. The Navy plans to
excrcise the host ship and mission package in barrier search and escort roles during Combai
System Ship Qualification Tials (CSSQT). This testing will provide an initial asssssment of the
ship’s capability to meet establishod performance requirements when operating with the ASW
mission packags.

DIAT-BE —increment 3 MUM Mission Pachoge Testing in un Independence Segframe

The Navy also projects that DT/IT-B8 will be delayed o 2QFY 8 because of limited test
assets and higher testing priorities. Unless the Navy alters the composition or configuration, this
test will examine the capabilities of an MCM mission package that has been upgraded with the
Fire Scout YTUAV with COBRA Block I (added in Increment 2 but not vet tested in an
Independeroe seaframe) and an Unmammed Influence Sweep Systern (LTISS) capable of sweeping
magnatic and acoustic influence mines (new in Increment 3). The test will also examine any
improvements that the Navy has made to address aspects of LCS MCM performance found to be
deficient in carlier MCM OT.

QT-CS ~ OT of Incremens 2 MCM Mission Package in 4 Freedom Seaframe

PEO(LCS) projects that this first OT of s Freedom sesframe with an MCM mission
package wili be delayed to 2«<3QF Y18 because of limited test assets and higher testing priorities.
The Increment 2 mission package will include the Increment 1 systems (RMS and an MH-605
MCM helicopter with ALMDS and AMNS) plus a Fire Scout VTUAY with COBRA Block [
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The plan for this lest has not yet been solidified, but will likely be similar to the OT-C2 test plan,
with additional events designed to evaluate the contributions of the rewly added systems.

MCM Mission Packsge Component Systeas’ Testing Schednled for Completion in

FY 1015

Table 4 summarizes the status of MCM mission package component systems’ westing
scheduled for completion in FY 13,

Tubie 4. Status of MCM Mission Package Component Systems’ DTAT and OT Scheduled

for Completion in F¥Y 2?15
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Airborne Luser Mine Detevtion System (ALMDS) Incremeni 1 JOT&E

The Navy plans to complete ALMDS Increment | IOT&E concurently with OT of LCS
equipped with the first increment of MCM mission package in FY15. Although the Increment |
system is required to achieve a reduced detection depth threstold, the Navy expects to use the
results of testing to proceed to an ALMDS full-mte production (FRP) decision” Appendix F of
the LCS TEMP indicates the Navy commenced an ALMDS pre-planned product improvement

* tis soteworthy that even if RMS nearsueface detection performuncs compenssixs for reduced ALMDS
detection depth, & favorable FRP decizion in FY 15/16 would commit the Navy to the full complement of
ALMEDS pods without demoustrating end-to.end LCS MOM sapability throughout the waner column. Becaise
e Hrat increment of LCS MCM capability Jacks » seorsurface peutrabization system, the FY 15 LOS OF wilh
0ot be dble 10 demoastrate that mines detecte and classified by ALMDS can be cleared in Uw time wquired ©

- adhieve LOE MOM requiraments specified fu the seguirements docaments,
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(P31 program designed 1o achieve full detection depth (ALMDS increment 2) capability and
planned to defiver the upgrades in FY17. Qperational testing of system npgrades is not yet
planned and the Program Executive Office indicates it no longer expects to defiver ALMDS P31
by FY17,

Alrborne Mine Newtrallzation System (AMNS) IOT&E

The Navy plans o complete AMNS IOT&E concurrendy with OT of LCS equipped with
the first increment of MCM capability in FY15. The Navy anticipates making an AMNS FRP
decision despite the fact that only modest improvements have been made 1o address the
performsnce problems observed in DT and operational assessment 185t pericds, A favorable FRP
decision in FY15/16 would commit the Navy io the full complement of AMNS launch and
handiing systems and sssociated ME-60S mission kits before implementing improvements
necessary for the integrated system 1o perform effectively or demonstrate LTS MUM
performance even spproaching Capability Development Document requirements. Operational
testing of futuns system upgrades to correct deficiencies or potentially expand reutralization
capabilify into the near-surface regime is not yet planned.

Coastul Battiefield Reconnalrsance and Analysis (COBRA) Block 1 1OT&E

The LCS TEMP did not address COBRA Block | IOT&E. The Navy now plans to
conduct this phase of testing from & shore-base in 4QFY 16 in preparation for introduction in the
second increment of the MCM mission package,

Unmanmed Influence Sweep System (UISS) Integrated Testing (DY/IT-B2/BI/B4, et}

The LCS TEMP includes notional plans for DT and QT of the UJSS, which is expected to
provide LS with an acoustic snd magnetic mine sweeping capebility. At the time the Navy
approved the LCS TEMP, the UISS program hed not yet developed its TEMP. At the timw of
this report, the UISS TEMP has been drafied and is neatly complete; however, the Navy has not
yet signed it and DOT&E kas not approved it. The currendt strategy proposed by the UISS
program would supersede al) DT and 1T of UISS described in the LCS TEMP,

Enifefish Invegrated Testing (1T-B4 and IT-BS)

The LCS TEMP describes two periods of Knifefish IT that the Navy expected 1o
complete in FY 15 o collect data that could be applied © the operational evaluation of the
system. IT.B4 is expeced to include evaluations of system endurance, MCM performance,
cybersegurity, and LTS dockside integration (pending LCS availability). The final phase of
integrated testing, 1T-BS, is expectad o serve as the systsm’s TECHEVAL. The Navy plang to
conduct LCS dockside integration testing, maintenance demonstrations, and initial end-to-end
LCS at-se testing 1o verify that the system can be fully integrated with the LUS support systems
and meet threshold perforroance requirements in preparation for IOT&E. The TEMP also
indicates the Navy will issue an operationa] agsessment report at the canclusion of the IT phase
of testing 1o support a Knifefigh low-rate initial production (LRIF) decision. The Navy now
intends © complete Knifefish IT in FY16.
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Operational and Live Fire Testing Expected in FY 2016 aad Beyond

The Navy plans to field LTS mission package capabilities incrementally gs they become
available; hence, the sole ASW mission package and more capable versions of the SUW and
MCM mission packages will be introduced and operationally tested through the remaining years
of this decade. Since the cumenmt LCS TEMP containg only scant details on the out-year tests, the
Navy plans to flesh out those plans in the next TEMP update. That update was expected to be
completed before the end of 2015, bot is now likely delayed, primarily becsuse the Navy has not
yet provided the details on its plans o finish development of the components of the fiuture
increments. While the composition of mission packages, mission sysism configurations, aod
schedules will fikely change, the Navy plans to conduct the following Hve Fire tests and
operstional tests of new capabilitics between 2016 and 2020 (after completing the ususl
sequence of DT, TECHEVALs, and, in some cases, program of record testing prior 1o integretion
with the mission packages), As previously noted, the Navy aiso expects io delay 1ests 1o future
years that were originally scheduled during FY 14 and FY 1S, PEO(LCS) advises that those
delays and other schedule changes discussed in the following bullets are tentative and remain
subject 1o review, Those posiponed tests constitute 2 bow wave of work that will add to the
following Hst,

& Freedom Sealvame Full 8hip Shock Trial (FSST). The TEMP schedules the
Freedom sesfravre FSST in 3QFY 16, and the Mavy indicates that the test will be
condudted on schedule, LCS S is the designated est ship. The ship shock trial is a
key component of the Live Fire Test and Fvaluation (LFT&E) program. LTS 5 will
be exposed to shock from a series of underwater ex plosions 1o assess the reaction of
the ship’s structure and its instslled sysiems,

* Independence Seaframe FSST. The Nevy also indicates that the Independence
seuframe shock trial, which is scheduled to be conducted in 4QFY 16 is on track. The
trial will be conducted in the same manner as the LCS 5 F88T, vsing LCS 6 as the
test ship,

s  Increment 2 ASW miesion package in Freadom seafraime (OT.C3). The TEMP
placed OTC3 in 3QF Y16, but the Navy aow expects to conduct the st in JQFY 13
wm LUS 7. As there are 1o planned follow-on ASW incroments, this will be the only
operationsl test of the Freedom varant’s ASW capability unless the Navy porsues
systemn upgrades or the test identifies deficiencics that must be corrected. Either
could result in a cortesporsling requirement for follow-on operational testing
(FOT&E).

»  Increment 3 MUM mission package in Independence xeaframe (OT 8% This
st was also scheduled in JQFY 16, but has tentatively been postponed entil 3DFY 138
in LCS 10, It will examine the capabilities of the MCM mission package afier being
upgraded with the Fire Scout VTUAV with COBRA Block 1 (added in Increment 2
but not previously test in an /ndependence seaframe) and a UISS capable of sweeping
magnetic and acoustic influence mines (new in Increment 3). Until recently, the
Navy was considering including an upgrade 1o AMNMS in the Increment 3 MCM
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mission package to enable i to neutralize nearnsurface mines, a capability that it Tacks
in the Increment 1 mission package; however, the program s not funded to develop
this upgrade and its future is unknown,

Increment 4 MCM mission package in Independence seaframe (OT-C10). The
TEMP placed OT-C10 n 2QFY 17, bus the Navy now indicates that the test will

fikely not be conductod until 4QFY 19 in LCS 12, ’[he?qavy plans to add buried mine
detection capability and other mine detection sahancements provided by the Knifefish
UUV. The mission package might aiso include new production RMM Vs,

Navy originally planned o test the ASW capability of the ndependence seaframe and
mission package in 3QFY 17, but has tentatively postponed the test until 2GFY19. In
addition to providing the first (s possibly only} ook at the fndependence variant’s
ASW capability, this test will also provide an opportunity in reexamine any aspects of
mission package performance foupd o be deficient during the carlier Freedom

variant test. The Navy doos not currently plan to conduct any FOT&E of ¢ither
yariant with the ASW mission package after this test is complete. However, as
upgrades sre introduced, DOT&E will require adequate OT commensuraie with the
specific changes intraduced, ot unlike any other modernization program.

Increment 3 MCM mission package in Freedom Seaframe (OT-C7). The TEMP
scheduled this fest, designed to evaluate an snhanced mission package with & new
minesweeping capability, to occur during 1QFY 17, but the Navy indicates that the
test will likely be delayed until 3QFY19 in LCS 11.

Increment 4 MCM mission packsge ia Freedom seaframe (OT-C9). The TEMP
indicates that the Navy plans to complete testing of the: LLS MUM capability with
this test of the Increment 4 package onboard & Freedom scaframe during 3QFY 13,
however, PEO(LCS} advises that the test will likely be postponed wntil 3QFY 19in
LCS 11, Unless the Navy alters the composition of the Iocrement 4 mission package,
Knifefish will sugment the systems in the Incremem 3 mission package. DOTAE
will ot be able to assess how well an LCS equipped with the complete MCM
mission package meets the Capability Development Document requirements, and
more importantly, can support the operational commanders’ MCM requirements until
completion of this test and the cornpanion test on the Independence seaframe,

Increments 3 and 4 SUW mission pacloage in Independence sesframe {OTCI2})
This will be the first operations] test of the capability enhancements provided by the
inteeim SSMM and VTUAV{(s) added in Increment 3 aboard sn Independence
scaframe. PEO{L.CS) now expects to complete Increment 3 OT in 4QFY18. Hthe
Navy opts to improve the SUW mission package with an extended-range SSMM in
Increment 4, that increment will be tested during 2QF Y20 in LCS 6.

Incroment 4 SUW mission package in Freedom seaframe (OT-C11). Although
scheduled for completion i 3QFY19 in the TEMP, PEO(LCS) indicates that the




Navy may choose to eliminate Increment 4 of the SUW mission package if
Increment 3, which will have the Longbow Hellfire SSMM, provides the hesded
capability. If development of Increment 4 is continued, the Navy projects that it will
be tested during 1QFY20 in LCS 3.

*  Minc susceptibility trials will be conducted using the Advanced Mine Simulation
System (AMISS) to evaluste the LCS seaframes’ susceptibility to mines and t
validate the Navy's Total Mine Simulation System (TMSS) using AMISS. These
trials have not yet been scheduled, bk are expected w occur after FY16.

Operationsl Testing For MCM Mission Package Components Expected in FY 2016 uad
Beyoad

Table 5 summarizes the plans t© conduct MCM mission package companent systems’
wsting in FY 16 and Iater. In most cases, the IOT&E’s of cach of these subsystems would
coincide with the operational evaluation periods for the applicable increment of the MOM
mission package. Plans for each of these will be tied closely to the decisions the Navy makes
regarding the composition and desired scheduling of Increments 2, 3, and 4 of the MCM mission
package ard when each ship class is available for the needed testing,
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Table 5. MCM Mission Package Compoment Systems’ DTAT and OT Schedaled for
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Unmanned Influence Sweep System (UISS} Operational Assessment, TECHEVAL, and
10T&E

The LCS TEMP included notional plans for phases of UISS operationaf assessments, a
TECHEVAL, and IOT&E aboard both LCS seaframe variants. However, this sirategy no longer
reflects the Navy's plans and has been superseded by recent development of 3 UISS TEMP, The
draft UISS TEMP indicates IOT&E will be completed in either FY 17 or FY 19, pending the
cutcome of & review 10 determing whether an engineering design mode! (EDM) of the system is
production-represemtative. Although the Navy indicates that i still intends 1o introduce UISS in
the Increment 3 MCM mission package, its plans must be reconciled with the strategy described
in the UISS TEMF in future LCS TEMP updates.

Remote Minehunting System (RMS} OT-CI Phase of 10T&E

Appendix E of the LCS TEMP describes the first phase of RMS JOT&E as an end-to-end
test aboard one of the LCS seaframe variants. Testing is expected to evaluate the new LRIP
AN/AQS-20C sorvars {production P31 units} fully integrated with new LRIP RMMVs in the
execution of shallow and deep water minehunting missions. The Navy now expects o complete
this testing in FY 19 or FY20, pending availebility of LRIP units DOT&E has advised the Navy
that efficiencies could be achieved by sligning this phase of westing with 1esting of LCR with the
Increment 4 MCM mission package.

Remote Minehunting System (RMS) QT-C2 Phase of JOT&E

Appendix E of the LCS TEMP describes the second phase of RMS I0T&E as primarily
an integration and suitability test from the altemate LCS seaframe variants. Testing is expected
10 ¢valuate the production-representative version of the RMS as employed by Flest operators to
complete at least two shallow and deep water minchunting missions. The Navy slso expects to
complete this phase of testing in FY 19 or FY20 to support an FRP decision for the RMS.

Knifesish JOT&E

Appendix E of the LCS TEMP indicates the Knifefish JOT&E would be conducted in
three phases during FY 16, Although schedules are still not firm, current schedules indicate the
Navy expects o complete Knifefish JOT&E in early FY18. The first two phases of IOT&E
{Phases A and B) are expected o evaluate the system in end-to-end minehunting missions in
theeat-representative scenarios from each [LCS variant. The third phase of JOT&E (Phase Ch is
expected to provide data necessary to make an assessment of the system in 2 standslope
expeditionary mode whea launched, operated, and recovered from o craft or ship of opportunity.
The Navy still plans to add Kaifefigh to LCS capability in Increment 4 of the MCM mission
package, which is consistent with the plan described in the LCS TEMP.

LCOBRA Biock H IOT&E

The 1.CS TEMP did not describe any independent operstional testing of COBRA
Block 11. However, the Navy notionally planned 1o inroduce COBRA Block [I, which retains
Block | capability and adds night-time minefield and obstacle detection capability and day/night
detection capability in the surf zone, in the fourth and Gnal irement of the MCM migsicn
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package. The Program Executive Office now indicates system developrment is behind schedule
and it no longer expects to include the improved system in the Increment 4 MCM mission
package.




