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IN-REPLY REFER 1O:

FEC AP 94401-4702

5830
Ser NOQJ/001
7 Jan 14
FIrST ENDORSEMENT on cAPT [ NG s:, - of 20
Cec 13
From: Commander, Zarrler Strike Group NINE
To: Commander, J.3. Pacific Fieet
Via: {1} Commander, U.S. THIRD Fleet

{2} Commander, Naval Surface Force, U.S. Pacific Fleet

Subi: COMMAND INVESTIGATION INTO THE TARGET DRONE MALFUNCTION
AND STRIKE OF THE USS CHANCELLORSVILLE TG 621 ON 16
NOVEMBER 2Cl: Uy

Erci: (533} Accident Iniury Report :co JNENEGEGGEGGutENAEED,
USN (U/FOUCT
54) Accident Injury Report IcO GHNENNENNNNNGE. UsN
(U/FQUOY
i55] USS CHANCELLORSVILLE 172034Z Nov 13 [

1. ({U) Per reference (a), I have reviewed the subject
investigation.

2. - Upon review of this investigation, it i3 clear 7o me
that the primary cause ¢of the drone strike on USS
CHANCELLORSVILLE (CG €2} on 16 November 2013 was

the test,
inciuding:

investigation also makes it clear that

including:

R R
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. However

it is unclear if

3. - Executive Summary. On 16 November 2013, USS
CHANCELLORSVILLE (CG 62) and USS JOHN PAUL JONES (DDG 53) were

participating in the Combat Systems Ship’s iualification Trials
(CSSQT) for USS CHANCELLORSVILLE's (CG 62)

. In particular, they

ware executing

While criginally a
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NOVEMBER 2013 Uy

The operator
in accordance with the

Furthermore,

i

The drone

and causing both
The impact and resulting fires
USS CHANCELLORSVILLE

{CG 62).

4. (U) Pursuant to reference {(a), I concur with the findings of
fact, opinions and recommendations of the investigating officer,
subiect to the below modifications.

5. (U} Mary of the findings of fact are supported by additicnal
enclosures and each finding of fact is supported by at least one
enclosure. A detailed recitation of additional supporting
enclosures is not included.

a. (U/FOUQ) Contrary to the statement on page 3 of the

investigation, two crew members suffered minor inijuries in the
drone strike:

Both members were treated on board and cleared for full duty.
lEncl {(53), (54}, and (55)]

6. (U) The following opinicns are added:

it i1s clear that the

50-%2, 58-71,
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There existed throughout the

(FF 9-14, 21, 121-129,

L Had |

.w—‘_m N | which would have

[FF 38, 133-134, 136-142, 152-16l,
166]

7. (U) The following recommendations are added:

. It is easier to

b. Ensure that

8. (U} In response to this investigation and the opinions and
recommendations offered by the investigating officer, I have
taken the following actions:

a. (U/FOUC} 1 recognize and support the fact that the
Commanding Cfficer is always responsible for the safety of his

ship and crew and therefore 1 will take appropriate
administrative action to ensure the Commanding Cfficer is aware

RELASSARD
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of his deficiencies and that corrective actions have been taken
to ensure similar mishaps do not occur in the future,

b. ({U) I strongly support the remaining recommendations of
the investigating officer and concur that a copy of this
investigation be forwarded to NAVSEA, NAVAIR, and NAWCWD for
action deemed appropriate upon review of this investigation.
Additionally, a copy of the final investigation should be
provided to Surface Warfare Officer School to be incorporated
into relevant training pipelines.

9. (U} We are fortunate that no one was seriously injured in
this mishap. The fact that this has never occurred before is
, astonishing given the risk involved and the drone system
limitations that have been brought to light. In the future,
anyone involved with weapon system test plans and execution
should take into account the inherent limitatiocns of the
platforms used for presentation. The response and decisicn
times inveolved in this mishap are extremely short and should
have been better understood prior to execution.

s VLer

P. D. HALL
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Commander, Carrier Strike Group NINE

COMMAND INVESTIGATION INTO THE TARGET DRONE MALFUNCTION AND
STRIKE OF THE USS CHANCELLORSVILLE (CG 62) ON 16 NOVEMBER 2013
(m

{a) JAGMANINST 5800.7F

{b) Navy Regulations Chapter Eight
NAVSEAINST 9093.1C (CSSQT for Surface Ships)

{d) NAVAIR 16-50 SNTC-1 (SNTC Tech Manual)

(e} NSWCPHD TP-CSSQT-CG 62-11-13 USS CHANCELLORSVILLE (CG 62)
CSSQT Test Plan

(¢} USS CHANCELLORSVILLE Aegis Capabilities and Limitations

{1) Command Investigation Appolintment Ltr dtd 18 Nov 13 (U)
(2) Northrup Grumman BOM-74R Aerial Drone Data Sheet (U)
{(3) Statement of LCDR mm B

{4) Statement of Mr.

{5) NSWCPHD Test Plan LF-09 Excerpt [}
(6) Statement of CAPT William A. Hesser, Jr [}

{(7) Statement of Mr. {u

(8} USS CHANCELLORSVILLE Condition IIXI Watch Bill ({U)
{91 Statement of Mr,
{10} PEO IWS/NAWCWPN Pt Mudqu
{11) Statement of Mr.

{12) Statement of Mr.

(13) Statement of Mr.

{14) Statement of Mr.

{15) Statement of Mrs.
{16) Statement of Mr.

{17) Statemant of
{18) Statement of Mr.
{19) Statement of Mr.
{(20) Statement of Mr.
{21) Statement of Mr,
{22) Statement {(Supplemental} of
{23) Statement of Mr. A
{24) SNTC Post Data Analysis Timeline (U/POUO)

{25) Control Room M Layout Diagram of 16 Nov 13 (U)

{26) Audic recording of internal communications network from
NAWCWPN Pt Mugu (U]

Audic recocrding of primary communications circuit

C8SQT Pre-fire Brief Excerpt (U)

{127} w

t28)
{29)
{30)
(31}

Statement
Statement
Statement
Statement

of LCDR [ ]
of LTJG

of LT .

I
of Mr., -

Multiple Sources

Declassify on: 18 December 2023
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STRIKE OF THE USS CHANCELLORSVILLE (0G €2) ON 16 NOVEMBER 2013
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{32) USS CHANCELLORSVILLE CSSQT LF-09 Blue Team Watchbill ()
{33) statement (Supplemental) of Mr. [NGTNINING v
{34) USS CHANCELLORSVILLE C&D Doctrine Worksheet LF-09 -
{35) NSWC Corona LF-09 Data Collection & Combat System
Timeline Reconstruction Brief
136) Statement of Mrs. {u}
{37) Statement of FCCS (]
{38) Statement of 083 — -
(39) NSWC Corona LF-09 SPY/SPQ9/C&D Reconstruction
Timeline
{40) Statement of FC2
(41) Statement of F(C2
(42) NSWC Indian Head Phalanx CIWS Performance Assessment Brief
{U/FOUO)
{43) Statement of FC2 m)
(44) Statement of LCDR [ | m
(45) Photos (six; of USS CHANCELLORSVILLE damage (U}
(46) Statement of DCC (w
(47) Statement of LCDR (u)
(48) PRO IWS RDML(S) Jon Hill Email lty of 16 Dec 13 {(U)
(49) Statement of Mr.
(50) NSWC Corona CIWS Reconstruction Timeline [}
(S1) USS CHANCELLORSVILLE CSSQT LF-09 Script (U/POUQ)
(52) NSWC Corona SIMDIS Replay (S}

Preliminary Statement

1. (U) Purpose and Scope.

a. {U) This Command Investigation (CI} was convened by order of
Commander, Carrier Strike Group NINE in accordance with reference {(a)
and encleosure {1} from 18 Nov 2013 to 18 Dec 2013. The purpose of the
Cl was toc investigate the cause of the malfunction of the BQM-T74E
target drone; the cause of the strike on the USS CHANCELLORSVILLE
(CHV) and resulting injuries and damages; to determine fault, neglect,
or responsibility on the part of the individuals involved in the
exercise; and to recommend appropriate administrative or disciplinary
action. LT _ JAGC, USN was the appointed legal advisor
and participated throughout the investigation.

b. (U} This document contains all the available infcocrmation as of
18 Dec 2013. Some root-cause information, such as what exact
technical hardware or software prcblem cauaed the System for Navy
Target Control (SNTC) to malfunction in the manner thar ir did, is not
currently known and is still under investigation. However, Bufficient

U%&gmémi m
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information and data exigts to conclude that a malfunction did occur,
and that malfunction contributed to the ultimate outcome.

c. (U} The CI does address the damage caused by the drone strike
and the damage control efforts of the crew in minimizing and
contyolling the damage and resuliting fires. However, it was not the
tocus of the investigation and is not dealt with in depth other than
what is required to communicate that Damage Controcl was effectively
and courageously accomplighed by the crew of the CHV.

d. (U) Contrary to media reports, only one individual, FC2 -
suffered reported injuries on the CHV as result of the drone
impact. His injuries were minor, and he was not required toc miss duty
for 24 hours. Pursuant to reference {a), a line of duty determination
was not required.

e. (U) Prior to beginning this CI, OJAG (Code 11) was contacted.
rveor . 57cc. advised to proceed with the CI and not to
conduct a Litigation Report based on the facts available ar the time.

2. {U) Methodology.

a. {U) The investigation began by reviewing available evidence
and information upon receipt of the appointment letter. Interviews of
the crew of the CHV were taken once the spaces and damage were
inspected by the Investigating Officer (I0). The investigation made
two trips to Naval Air Warfare Center Weapons Division (NAWCWD) at
Point Mugu to interview the range/test personnel. The investigation
then collected statements and interviewed the crew cf the USS JOHN
PAUL JONES (DDG 53) (JPJ). Finally, the investigation went to Naval
Surface Warfare Center Corona Division, which was the designated data
repository for all three investigations being conducted (JAGMAN, FRA8,
and SIB), in order to review the data analysis being conducted.

L. (U} All of the individuals and witnasses involved in this CI
were cooperative, accessible, and forthcoming with all information.

c. {U Pive individuale interviewed who were working at Point
Mugu were contractors working for the company 'SA-Tech.®' Those five

individuals, through their employer, requested that an attorney be
present telephonically for their interviews. The investigati
coordinated with Office of General Counsel representative %
and arranged to have SA-Tech’s legal representation, Mr. -
or an associate telephonically present for all interviews.

d. (U) Bvidence.

(1) (U) The internal communication nets of both the JPJ and
CHV were not available at the time this investigation was submitted.
It is not anticipated CHV Comms will ever be available because they

[GLAoOlH]
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were not recorded, and it is unclear whether JPJ Comms will ultimately
be available.

(2) (U} Immediately after the event, NAWCWEN's, CHV, & JPJ all
took appropriate measures to collect and preserve physical evidence
and personal statements.

(3) {U) The timeline developed for this CI uses multiple
socurces of data. Wherever possible, it relies on data generated by
the instrument best positioned to record information in an effort to
determine ‘ground truth.’ Where no data is available, then atatements
are used.

(4) (U} There are several timing sources that inform this
investigation. When a ground truth system time is available, that
source is used. If none is available, time references are best
estimations based on previous or follow-cn events.

(5) (Ul NSWC Corona was designated as the data repository for
all available data to include Aegis combat systems data, range
telemetry data and voice recordings. This report includes excerpts of
this data that support findings of facts and cpinions.

e. (U) Packground technical informaticn on target control
pystems, drone specifications, and Close-In Weapons System (CINWS) will
be provided following the executive summary.

3. (U7 Reconstruction. Enclocsure 52 is a SIMDIS videc. SIMDIS is a
set of software tools that provide two and three-dimensicnal
interactive graphical and video display of live and post processed
simulation, test and operational data. It is a visual depiction of
the fusion of CHV combat/weapons system, telemetry and range data
compiled by NSWC Corona., Events displayed are in time sequence and
are viewed using a standard media player.

4. (U} Classification. This document is classified overall “Secret.*
Enclosures two, five, 28-30, 34, 3%, 37-39 and 52 are classified
Secret. Enclosures four, nine, 11-13, 17-21, 23, 31, 40, 41, 49 and
50 are classified Confidential. Enclosures 16, 24, 42 and 5] are
U/FOUO. ‘

Executive Summary

1. {U) The failure of the 8SNTC hardware/scftware interaction with the
BOM-74E target drone was the primary cause of the drone hitting the
CHV.

a. {U) Target T, or T, struck the CHV at 13:14:00 PST on 16 Hov

UAbLRaSIFiED
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(1) (U} TL was the lead drone, and Target D, or T2, was
trailing in the presentation profile. T2 properly executed the escape
maneuver when commanded to do so. Targets A & B were supposed to ,
launch approximately 7¢ and 80 seconds after D, respectively. Neither
drone was launched after an SNTC ‘failover’' occurred while they were
on the launching pad. The drones went into their recovery segquence.

b. (U) Tl was being operated using Target Control Conscle One
{TCC1l). Approximately seven seconds before the turnout or ‘escape
left’ was ordered, TCCl failed over to TCC3, but continued to display
on TCC1 as if it were flying normally, including updating the clock
and telemetry data.

(1) (U} SNTC is not designed to allow the relemetry to
continue to be seen on a TCC aftexr it has failed over.

(2) {U} A ‘failover' occurs when the connection between the
TCC and the drone is interrupted. The Master Contrcl Console (MCC;
will transfer the drone from cone console to the next one in sequence
which is not in use. To the TCC operator, a failover is indicated
when the screen cuts from the artificial horizom to a Windows desktop,
and the artificial horizon then appears on the next console in
sequence which has been depignated as a backup TCC. No cne at Point
Mugu has seen or heard of a failover occurring without having the
screen of the ‘failed’' TCC cut to the windows desktop.

c. (U) Past-event data reconstruction shows the MCC, and the
Backup Control Console (BCC), the devices designed to coordinate the
all system functions including transferring control of the targets
between the TCCs, were coperating in conflict with one-another.

{1) (U} The MCC and BCC machines themselves both believed they
were in contrcl of coordinating the drones. The BCC should never have
exerted any control over the transferring target control between the
TCCs withour a failure ot the MCC. Here, the MCC did not appear to
fail.

(2} (U} There was no indication apparent to anycne in the
control room, including the MCC and BCC operators, that this conflict
was occurring during the target presentation.

2. (U) Design Flaws within SNTC compounded che problems encountered,

a. () The TCC itself has no switch to ‘cut the carrier,’ which
severs the connection with the drone and begins the auto-recovery
sequence after four seconds; only the MCC {or the BCC if the MCC
failed) has this capability.

{U! When a TCC faila over, there is no indication to the

Remcto Control Qperator mﬁ%‘ﬁ{ %’m why it happened, or
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which back-up console accepted the fail over. They only see a Windows
deaktop.

c. (U} The fallsafe sequence to ‘pull the plug’' on a BQM-74E
operated by SNTC from the range takes at least 11 seconds from when
the decision is made until the drone begins taking any abortive
action. This is too long and too operator intensive a process for a
drone traveling at 500 knots toward a manned vessel.

c. (U) Freguency interference, though an on-going problem with
the use of the target drones at Point Mugu, does not appear to have
played a role in the drone striking the CHV.

3. (U} Organizational flaws at Point Mugu contributed to the
incident.

a. (U) Because the exercise was a track-ex instead of a miesile-
ex, there was no dedicated range safety person in the control room;
functionally, everyone was responsible for flying, tracking, testing,
and/or collecting data as their primary duty. Safety of the ship was
an additional duty/ responsibility.

b. (U) The physical room set-up and the net usage did not lend
itself to effectively communicating the loss of contrel from the RCO
to the Test conductor to the ship.

4. (U} There were individuals at the range and on the ship positioned
to prevent or mitigate the problems caused by the SNTC malfunction.
However, despite the training and briefings, virtually everyone
involved in the exercise believed the possibility of the drone hitting
the ship to be extremely ramote. They were focused on the targeting
and data acquisition component of the exercise vice the physical
safety concerns presented by aiming a drcne directly at a ship. This
focus and false confidence in the system adversely affected the time
it took tc both recognize and act on the problem.

a. (Ul The MCC operator was the person at the range who was
capable of ‘cutting the carrier.,’' and thus starting the clock which
would have led to the drone beginning its auto-recovery. The BCC
operator could have theoretically done so as well, but would only be
expected to in the event of an MCC failure. Additionally, it would
have required closing additicnal windows for the BCC cperator to
‘cease radiation' to the target. The MCC operator was told by the
TCC3 operator to "cut the carrier” 15 seconds before impact. However,
the carrier was not actually cut until three seconds before impact,
after multiple individuals called for it and the MCC operator
requested clarification on his instructions.

b. (U} The Test Conductor was the only person on COMMe directly

with the ship, and the pemﬁjébggrm\m been expected to make



Subj: COMMAND INVESTIGATION INTC THE TARGET DRONE MALFUNCTION AND
STRIKE OF THE USS CHANCELLORSVILLE (CG 62} ON 16 NCVEMBER 2013
{n

the “rogue drone®” call. He saw something was happening with the
drone, at the very least that it was continuing past the 2.5 nm mark
via the General Range Intelligent Display System (GRIDS). However,
answers to his requests for clarification from the Target Opsrations
Conductors were "stepped on.* He did not hear the Target Operations
Conductors over the net until after the drone hit. The “rogue drone”
call was only made after the drone hit the CHV.

c. (U) Only four individuals onboard CHV saw that the drone was
going to hit the ship. They were the CIWS operator, the AAWC, MS8S,
and an embarked civilian CIWNS technical representative. They saw the
drone inbound and either the CIWS operator and/or the tech rep called
“rec fire* when the CIWS displayed a ‘recommend fire.’ The CIWS
operator had 5.4 seconds to pressa the ‘fire’ button to engage the
drone before it hit the ship from when ‘rec fire' was displayed. AAWC
was the only individual positioned and authorized to order him to do
so. Additionally, it was believed by the crew that previous drone
presentations during CSSQT had resulted in a recommend fire even when
the drone had turned out, thus the "rec fire® was not initially seen
as an indication of threat to the ship. The AAWC did not have enough
time to process the information and give the order to engage the drone
before it impacted.

d. (U) It is possible that had CIWS engaged the drone, resulting
shrapnel would have still caused damage to the CHV and/or her crew.

5. (U) The CO and crew of the CHV successfully engaged and quickly
put out the fire in the computer room under very stressful
circumstances.

Background Information

1. (U} Combat Systems Ship Qualification Trial (CSSQT).

a. (U) Per reference (c), the purpose of CSSQT is to verify and
validate that an individual ship's combat/weapon systems have been
installed correctly and can be operated and maintained in a safe and
effective manner. This is accomplished by a combination of Planned
Maintenance System (PMS) actions and in-port or at-sea combat /weapon
systems engineering exercises. These exercises employ the
combat /weapon systems and ship's force in realistic test environments
{live or simulated) and provide a demonstration of maintenance and
operational readinese. In order to adequately test the systems and
simulate realistic scenariocs, the targets can be aimed directly at the

ship (zero CPA) and behave in a way designed to challenge the ship’s
gystems.

b. (U} Per reference (e), the CHV's previous experience during
C88QT consisted of multiple tracking and live-fire events including

8ix ‘zero CPA' target pre%{'mmpﬁ EB
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2. (U) System for Naval Target Control (SNTC).

‘a. (U) System Overview. Per reference (d) SNTC is a target
control system capable of controlling many targets including the BQM-
74E. The SNTC consists of the following major components: Master
Contrcl Conscles (MCCs), Target Control Consoles (TCCa). Ground Radio
Frequency Units (GRFUs), UHF antennas, GPS antennas, Model 53 Portable
Test Set (PTS), Model 280-1 UHF Transpondera, Shipboard Transponders,
Airborne Relays and associated ancillary equipment. The SNTC provides
system operators with a Microsoft Windows based interface enabling
aystem confiquration and control.

b. (U} In the SNTC configuration at Point Mugu, target contrcl is
achieved by the integration of a Master Control Console (System
Controller! MCC(SC), Master Control Conscle (Backup Controller)
MCC(BC), Target Control Conscles (TCCs), and Ground Radio Frequency
Units (GRFUs). The control consoles and GRFUs are linked via a
dedicated Ethernet connection, through the range infrastructure.

c. (U} The SNTC, using three Ground Frequency Radic Unita
{GRFUs), includes the hardware, software, and support egquipment
necessary to control up to four (aerial or surface targets) and up to
eight (surface targets or track-only participants! simultaneously,
during both Line of Site (LOS) and over-the-horizon operations. The
system allows for multiplexing (aurface targets or track only
participants) on up to two of the three available data links. The
system can control and track a maximum of twelve targets
simultanecusly. The system is confiqured as delineated in the ‘'Limits
on System Configuration’ in the SNTC O&M Manual. The system is
capable of monitoring the health and status of the target,
transponder, and data links. The SNTC utilizes GPS and Differential
GPS (DGPS) for system control and Time and Space Position Information
{TSPI) . "

d. (U} Vulnerability of the system to electromagnetic
interference (BEMI) is highly dependent on the relative positioning and
orientation of the cablea, consoles, nearby structures, and radiating
sources. Operators are reguired to remain vigilant for signs of EMI
such as system lockup, display interference and distortion, loss of
cursor control, un-commanded pitch and roll inputs, and un-commanded
diacrete functions. Any non-SNTC RF emitter transmitting between 425
MHz and 460 MHz has the potential to jam the data link, but should not
induce unintended commands other than the effects listed above.

e, (U) Major Components:

{1! (U) Master Control Console (MCC). The MCC provides the
operator with the ability to coordinate all system activities. The

IRCLAGSIFIED
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System Controller performs syatem health checks, presents mission
configuration, monitors and controls other consoles, routes data to
and from all other subsystems, including external Range interface,
monitors RF and Btherner link status, and records critical mission
parameters. The System Controller automatically detects subsystem
faults, performs hot switch-to-backups, if enabled, and perforwms post
mission playback and data reduction. The MCC operator can secure UHF
communications with the target by securing the carrier frequency in
the event that the drone does not respond to TCC commands. Thie
begins a flight termination sequence between the SNTC transponder and
the autopilot. After a pericd of four seconds without a valid
communication carrier, the transponder will trigger a “failure alarwm”
line on the transponder which initiates the autopilot’'s pre-programmed
sequence to terminate the flight. The sequence is dependent on flight
conditions. For a BQM-74E target in a Low Altitude Cruise (LAC)
state, the autcpilot will wait four seconds after the failure alarm is
get {(a total of eight seconds since loes of carrier) and then initiate
a 15°pitch up (climb) for aix seconds. The target then enters the
delayed recovery segquence which includes pitching up to 30 and engine
shutdown followed by deployment of the parachute when speed drops
below 200 KIAS.

{2} (U) Master Control Console (Backup Controller or BCC).
The Backup Controller automatically mirrors all functions of the
Primary System Controller and monitors the status of the Primary
System Controller. 1In the event of a Primary System Controller
failure, the Backup Controller assumes control cof the system.

(3) (U} Target Control Console (TCC). The TCC provides the
Remote Control Operator (RCO)} with the ability to input commands for
the target control, display target telemetry, and display a map with
all tracks. One TCC is required for each target controlled, TCCs can
also be configured to operate as dedicated or floating backup
consoles. PFour primary TCC's and two back-up TCC’'s were utilized
during the event.

(4] (U} Ground Frequency Radic Unit (GRFU). The GRFUs provide
the UHF link between targets and GCS by radiating target uplink
commands and receiving target downlink telemetry.

{S§) (U} SNTC Mcdel 280-1 Transponder. The Model 280-1 UHF
Transponder, integrated on the target, is designed to provide a
datalink between the Ground Radic Frequency Unit (GRFU) and the target
autopilot of a Navy aerial or surface target.

(&) (U) SNTC Relay. The Airborne Relay may be installed in a
manned vehicle, or the Ground Box, as an enhancement for SNTC datalink
communications where Line of Sight (LOS) operations are limited or
where extended range applications are required.

IELiSSF
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3. (U) BQM-74E.

a. (U) Per enclosure (2), the BQM-74E is an aerial target drone
produced by Northrup Grumman. It is turbine-powered, recoverable,
remote contreolled, and subsonic. It is capable of gpeeds up to Mach
.86 or 515 knots at sea level. It is 12.95 feet long, 5.78 feet wide,
weighs 455 pounds, and resembles a small Tomahawk cruise missile,
though is painted bright orange. 1t uses JP-5, JP-8, or Jet A-1 jet
fuel as the propellant,

b. (U) The BQM-74E has an integrated avionics unit, integral
measurement unit (IMU), Air Data Computer, and Glcbal Positioning
Syatem (GPS) to provide an accurate navigation solution. The target
can be employed in either a manual mode or pre-programmed (hands off)
mode using a variety of control systems including SNTC.

¢. (U Northrup claims that the BQM-74 series of drones have been
the workhorse of the Navy's subsonic aerial target inventory, and that
the BQM-74E has provided over B0% of the U.S. Navy‘'s target
presentations.

4. (U]} Close-In Weapons System (CIWS).

a. (U) Per reference (e), CINS has the capability to operate
stand-alone or in cooperative operations with the Aegis Weapons
Control System. CIWS has two tactical AANW operating modes: AAWN Auto
and AAW Manual.

b, In AAW Auto

I ]
In addition,

In AAW Auto,

IRCLASSIFED
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operator must push the Hold Fire off button to allow firing.

In AAW

manual, hold fire off, the operator must push the firing button to
allow firing.

£.

B rer reference (f). the range at which CWIS can identify

and engage a target is dependent on the speed, altitude, and
trajectory of the target and on the configuration of the CIWS mount.

5. [ Executive Timeline.

PST on 16 Bvent

Mov 2013 ,

12:56:01 Targets C & D are reported as launched by the Range

12:57:30 [Targets A & B fail to launch due tc loss of carrier

12:57:40 On primary net, Range reports “only two targets launched,
continuing with targets C & D"

13:10:25 On primary net, range reports “Target at IPF” (Ingreas

Point)

On prim pet, CHV reports “hold firm track bearing
[ e

SNTC post event analysis revealed BCC initiarved failover

M | CINS MT-22 has first detect on T1

13:13:31 TCC1 tails to TCC3 but is not known to TCC operator.
but MCC showed no loss of command or failover

13:13:38 TCCl operator orders target C to

{turn away from

CHV and commence reccvery seguence)

TCC3 operator (cbserving drone control)} calls "kill
carrier” to MCC rator

13:13:45 | TCC3 operator calls “kill carrier T1” to MCC operator

13:13:46 Target test conductor calls *kill the carrier® to MCC
operator

13:13:49 | On primary RT net, CHV reports
On internal net, operation conductor asks target test
conductor to “"confirm up and out, target test conductor
reports lose of carrier”

13:13:53 | SNTC engineer (observing drone control) walks to MCC
operator and asks Tl carrier status, MCC operator asks
“do you want me to kill it?" Confirms request to kill
carrier

13:13:55 | CINS MT-22 holds “recommend fire” on target C (NN
Tl loses carrier as a result of MCC rator action

13:14:00 |71 inpacts Chv_ IEE—

13:14:05 |On internal net, operation conductor reports to target
test conductor "I haven’t heard a word you said.” Target
test conductor reporte "loss of carrier”

13:14:17 On primary RT net, Plead M reports “rogue drone”

13:14:33 On primary RT net, CHV reports “the drone hit the ship*

1317 On CHV, 1IMC DCA announces “white smoke in NN

C

e

e
b )

i

Uuil
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1325 GQ ordered by Commanding Officer on 1MC from Quarterdeck;
Hose teams enter spaces and begin fighting fire in
earnest _

1327 Class A fire reported out, Claas C fire appears to be
out, overhaul in progress

1432 Muster report complete, full accounting of all personnel

Pindings of Fact

Prelude toc the Bvent

1. {U) The CHV was six months into the CSSQT. [Encl {(3)]

2. In the course of that

{Bncl (4))

3. {U) In a ‘zero CPA' presentation, the target is flown by the
controller along a line slaved to a beacon on ship, i.e., is aimed
directly at the ship. [Bncl (5)]

4. -—_
B s [Bncl (6)]
s. [ A & e

(Bncl (4, 5. 11}]

6. |
g
(Encl (4, 6, 11)]

7. ({(U) The LF-09 change was not attributed to concern about the
safety of the ship during the target presentation. (Bncl (§)]

8. (U} In the context of drone exercises done from NAWCWD Point Mugu,
the ‘test plan’ defines technical requirements for each presentation.
{Bncl (S5, 6)]

8. (U) A pre-fire brief was conducted prior to conducting LFP-09
aboard the CHV on 5 Nov 13. [BEncl (6, 7, %, 10, 11)]

10. (U) The pre-fire brief covered the possibility of a ‘rogue drone.’
[Bncl (3, 6)]

11. (U) The pre-fire brief stated that in the event of a SNTC or drone
malfunction, the call “rogue drone” would be passed over the primary
radic net, [Encl (3, 6)]
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12. ’(U) The pre-fire brief stated that in the event of ‘loss of
carrier,' the drone would continue inbound for approximately 4 seconds
prior to maneuvering. BEncl (10)]

13. {U)} The pre-fire brief stated that engaging a drone with CINS may
result in debris hitting ship. [Encl (10}]

14. {U) The brief did not, and normally would not, go into details on
how long it would take the range to initiate the failesafe sequence in
the event they lost control, or whar the steps that were required for
them to do so. [Encl (10})]

15. (U) The brief was given by — the assigned Test
~Conductor for the CHV and JPJ CSSQT. [Bncl {9, 11)]

16. () Mr. BB bad perscnally briefed, conducted, and completed
two prior events in May and August 2013 with CHV. [Encl (9)]

17. (U) This waa the third pre-fire brief that the crew of the CHV had
received in the course of the CSSQT. [Encl (9}]

18. (U} For the briefing for LF-09, Mr. _ did not have
electronic copies of the last two-thirds of the brief because the
files were corrupted on SIPR. {Encl (6, 9}]

19. (o) Mr. I gave the entirety of the brief, but was unable to
display the slides for the final two-thirds. [Encl (9)]

20. () Mr. I feir that all the pertinent range safety
information was adequately covered. [Bnel (9)]

21. (U) The CHV €O, the Lead Test Engineer, M a2nd cssor
Project Officer, B :1:c felt that the brief
substantively covered all relevant safety information. [EBnel (6, 7,
11}

On 15 Nov 13, NAWCWD Point Mugu had a
This occurred due to

[Bncl (9, 12}]

23, The loss of carrier on 15 Nov 13
[Bncl (12,
13)}

24. (U} The NSWC PHD Test Director stated he has worked with BQM-74s
for 30 years, and in that time, participated in hundreds of tests, and
approximately 100 'zero CPA’ presentations. [Encl (4}]

25. (U) 1In that time, he haa never seen a failure of this magnitude.

INCLASSIFED
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26. (U) wWhile ‘'zero CPA’ presentations are not uncommon, it is
somewhat unusual for NAWCWD Point Mugqu to present four targets at the
same time or do a 'quad presentation.’ [Encl (17)]

27. (U) The final version of the test plan {(change seven) was not
available to the test conductor until the day prior to the start of

CSSQT. [Encl [9}]
NANCWD Point Mugu View Point

28. (U} On 16 Kov, the Target Control Conductors, MCC Operator, BCC
Operator, and four assigned Target Controllers were all fully trained
and qualified for their respective positicns. [EBncl (14)]

29. (U) The test conductor is overall responsible for coordination and
execution of range events, and the single range person interacting
real-time with the ship. [EBncl (9)]

30. (W) There was no dedicated range safety person in the Control Room
at Point Mugu on 16 Nov 2013. {[BEncl (15)]

31. (U) Integrated Frequency De-confliction System (IFDS) is used for
frequency management at Point Mugu. [Bncl {16)]

32. {U) IFDS read-out for 16 Nov indicates an unresolved frequency
conflict. {Encl !(16)]

33. (U} The unresolved conflict was not a valid conflict due to
geographic separation and altitude differences of competing units.
[Encl (16)]

34. (U) Transmission Quality (TQUAL}, roughly indicating sigmal
quality between the drone and the SNTC was monitored throughout the
event. [Encl (13, 17)]

35. (U) TQUAL was at or about 100% for the dufation of the track- ex,
indicating good link status. {Encl (13, 17))

[Bnel

(6))

37. The planned sceanarioc called for

{Bncl (1731

(Encl (17)1]

INCLASSIFIED
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39. {I) BExtra briefing time was put in at the control center because
the exercise was to be a quad presentation vice a single or double.

[Bncl (17)]

40. (U) All eight drones went through target systewms checks beginning
at 0645 on 16 Nov and checked out ‘good.' [Encl (17}]

41. {U) The originally acheduled launch time of 0900 was pushed back
due to a casualty on the range clearance airoraft and a VIP landing at
a nearby airfield. [Bnel (9, 17)]

42. A launch time of m

{Encl (17)]

3. l The inicial N (:nc)

{17)]

44. Because a period of

{Bncl {17)}

46. (U} Once the aircraft went airborne, a relay checkout of both
aircraft was conducted by Asrial Targets maintenance personnel and tha
Range, and both airborne relays/aircraft checked out ‘good.’ (Encl
(an]

47. (U) A surveillance aircraft cleared the range prior to launch of
the drones. [Bncl (17))

48. [l The Lead Test Bngineer and the Targets Assistant Operations
Conductor cifically discussed that in the event

Encl (17}

49. () All four targets began their launch sequence at 1251, and the
Targets Operations Conductor had the targets throttle up and down per
procedure. {Encl {12, 17)]

50. (U) SNTC data rate decreases depending on the number of drones per
control frequency. [Encl (13)]

51. (U) The four target controllers (RCOs) all experienced
sluggishness during target pre-launch checks while the drones were on

S T IRCLASSIHED
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52. (U) The Targets Operatiomns Conductor conferred with the SNTC
Engineer, * and it was decided that some latency with
this many targets was not unusual and to proceed with the launch.
[Bncl (12, 1M1

53. (U) Tl and T2 (targets C & D} were being operated from TCCl and
TCC2, respectively. [(Encl (19)]

54. {(U) The second two drcnes, T3 and T4 (targets A & B}, were being
operated on consoles TCC3 and TCC4, respectively. [Bnecl (12, 17, 18)])

55,

Bl (Encl {17)]

56.
[Bnel (17)]

57. (U) The first two BQM-74 drones, Tl and T2, were launched at
12:56:00 and 12:56:10, respectively. [Bncl (12}]

58. {U} While T3 was preparing to launch, the TCC3 display switched
ovar to the Windows desktop, indicating a “fail-over” to the TCC3
operator. [Encl (19)]

59. (U) The TCC3 operator locked over to TCCS, the designated back-up
consocle, and the T3 display did not appear as he expected it would
during a failover. [Bncl (19)]

€0. (U) At about this same time, TCC4 console froze up as well. [Encl
{19}

61. (U) Shortly attorwarda‘tseconds) the pad reported that the T3 and
T4 engines powered down and the chutes deployed. ([Bnecl (17, 1%))

62. (U) powering down and deploying chutes was the expected recovery
sequence for the BOM-74E while it is still on the pad. [(Encl (19)]

63. (U) The recovery sequence indicated to those in the control room
that both T3 and T4 had a loss of carrier for a pericd of four
seconds. [Bncl (12, 17}]

64. (U) On 16 NOV, the Ground Support Equipment on the pad indicated
an error code that reflected both drones had experienced a loss of
carrier and initiated recovery procedures. {Encl (19}]

65, While the
(Bncl {13, 20}]
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66. (U) The red lights on the BCC indicated a problem with the
frequency [l T3 and T4 and their corresponding two backup
targets were operating on that frequency. [Encl {20, 21)]

57. The MCC operator noted that
{BEnecl (13, 20, 21)1]

68. (U) SNTC is not designed to have MCC and BCC displaying different
information, as they are receiving the same inputs. [Ref (d)]

69. (U) Post data analysis indicates that T3 and T4 did not, imn fact,
‘lose carrier’' but received a ‘command error.’' The issue is still
under investigation. [Bncl (22)] :

70. (U) T3 and T4 may have erronecusly received a mignal from either
the BCC or MCC, which initiated the recovery sequence. [Encl (22)]

71. {U) The latency or sluggishness that the T1 and T2 operators
experienced with their respective drones improved significantly after
T3 and T4 were no longer active. [Bncl (18, 23)]

72. Confirmation was made that
[Bncl (6, 30)1]

73. {U) T1 and T2 experienced sluggishness on the climb to 20,000 fr.
[Bncl {12, 17})

74. (U} Tl and T2 climbed above 25,000 ft before responding to the
commands to come back down and level off at 20,000 ft. ([Bncl (12, 17}]

75. {U) The T1 responded to the TCCl RCO’s third command to come down
to 20,000 fr. [Encl {18)] :

76. (U) This kind of sluggishness and latency was not perceived to be
uncommon with SNTC. [Encl (18)]

"77. {U) COnce the targets reached 20,000 fr, virtually all latency
disappeared, and both targets began flying normally. [Bncl (12, 17,
18)}

78. (U) The SNTC data rate decreases when operating in relay mode.
[Bnel (13}]

7s. [ . (Eoc)

(12, 13, 1M

R targets sw d from 1 N
[Encl (12, 13, 17)]

81. |
EE Enc) (12, 13, 17)) ,

WELISSFED
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82. (U} T2 was further behind T1 than desired, sc it ‘cut the corner’
on the turn in order to close the distance and meet presentatxon
profile., [Encl (9, 12, 17, 19, 52}]

83. Both
in order to
BEncl (12, 13, 17)]

84. [l The altitude of [N (Enc: 5. 23, 30, 35, 39))

85. (U} Once in LAC, RCOs only make mincr adjuatments to the right and
left to keep the target on course toward the ship; altitude is
automated by the drones’ radar altimeter. [Encl (18)]

86. (U) All SNTC control sluggishness was resolved once drones
commenced presentation. ([Bnecl (12, 13, 17, 18, 23}]

87. (U} Target presentation for Tl and T2 appeared nominal. {(Bncl (12,
13, 18, 23}

ss. [
N (=cl (50))

83. (U} Drones are manually igsued commands to end presentation
profile by hitting a toggle switch on the TCC, in this case, ‘escape
left.’ [Bncl (12, 13)]

B iEncl (6, 12))
91.  The Test Operations Conductor instructed

[Bncl {12)]

52 petveen I HN I

[Encl (12, 13, 18}]

93. {(U) Upon hearing this, the TCCl RCO hit the ‘'escape leftr' command
at approximately 13:13:38, [Encl (12, 13, 18}]

94. (U} T1 did not respond when the TCCl RCO hit the escape left
switeh. [Bncl (12, 13, 18}]

95. (U) TCCl failed when RCO issued the escape command, on either the
first or the second time he tried. [Encl (12, 13, 18)]

96. (U] Post data analysis indicates that TCCl1 had stopped functioning
normally seven seconds prior to escape command but appeared to
function normally to those monitoring the system. [Encl {14, 24)]

IRCLASSIFIED
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37. (U) Post data recomstruction indicates that TCCl actually failed
over to TCC3 at 13:13:31. [Bncl (24))

58. (U} Prior to this event, having a TCC *‘fail over’ but continue to
display a running clock and telemetrry data was not known to have been
possible. [Bncl (13)]

99, {(U) ‘Failovers’ are not common occurrences. [Bncl (22})

100. (U) MCC and BCC experienced faulty operations not known until
pcst event reconstruction, whereby each thought they were in control,
[Encl (14, 21. 241]

101. (U} TCCl attempted multiple control orders to terminate drone
presentation profile after his screen switched to the windows
homepage. [Encl (12, 13, 18, 24)] ’

102. (U) Once it became clear Tl was having issues, T2 wae ordered to
escape left. [Encl (12, 13, 17}

103, (U) TCC2 executed escape command nominally and T2 transitioned to
recovery. [(Bncl (12, 13, 23, 24)]}

104. (U) MCC operator was verbally ordered tc “kill carrier” multiple
times by multiple personnel. [Encl (13, 17, 18, 19, 21)]

105, The first
[Bncl (12, 13, 19, 24)]

106. {U) The process needed to 'kill the carrier’ takea three to five
seconds because of how the MCC is designed. [Encl (20))

167. (U} It is achieved on the MCC by scrolling a finger touch
mousepad up to the corner of the screen and unchecking the "radiate to
target” radio button. [Encl (20)]

108. (U) Ultimately, the SNTC engineer, ~ ran around and
asked the MCC operator, *did you kill the carrier?® [Encl (12, 13)]

109. (U} The SNTC engineer confirmed that MCC operator should kill thse
carrier, and MCC cperator did sc. [Bncl (13))

110, [

[Bncl (24)]

111. 0 N (=ncl 35

112. {U) At some point after the TCC1l failed, a screen appeared on
TCC2. [Encl (131)]

113, () It is unclear when a acreen appeared on TCC3, or if what
appeared was the controls for Tl1. [Encl (13}]

[RCLASSIFES
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114. (U) The expectat:ion was that if TCCl failed, it would have failed
to either TCCS or TCC6. [Encl {17)}

115. (U} No one was sitting at TCC3 through TCC6é at the time of TCCl's
tailover. {[EBncl (25)]

116. [l The tesr conductor asked target test conductor to “confirm Tl
p and ouc* when 1 vent past che [ (<!
(9. 26)]

117. (U) Test conductor could not understand internal communications
from target test conductor during the Tl flight termination process.
[Encl (9, 26))

118. {(U) The Targets Assistant Operations Conductor called *lcss of
carrier” to the Test Conductor multiple times over the net but was not
heard. [Encl {171}

119. (U) Test conductor reported *rogue drone” approximately 16
seconds after impact. [Encl (4, 27, 31}]

120. (U) Test conductor does not recall reporting “rogue drone.” [Encl
{91

CHV viewpoint

121. {U} All CHV CSSQT persgonnel were trained, qualified, and were the
most experienced watch team from previous CS8QT events. (Encl (6, 8,
32)]

122. (U) Net 15 is the internal command and control net for CO, TAO,
warfare coordinators and supervisors, including the Missile System
Supervisor {MSS). [Bnel (51)]

123. {U) CIWS RCS operator communicates with MSSE on net 66. [Encl
{51}1

124. (U) MSS is the relay between personnel who can issue and
engagement orders and CIWS RCS. {Encl (51}]

125. {U) A script is used for rehearsing and conducting CSSQT events.
(Bncl (51)1

126. (U} The script used for conducting LF-09 was revised to be used
for a non-firing event. [Encl (51)]

127. (1) The script used atill reflected actions that were only
applicable to a live-firing event. [Bncl (51}]

128. {U) The script did not include actions o engage a drone with

O IhSFR
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It was believed by the CHV Crew that

fEncl (3, 6)]

B I - (Ref E, Bncl (3))

131,

[Bnel (3)]

132. {(U) The TAC believed that CIWS “recommend fire* without a “rogue
drone” call was not an indication of a threat. [Encl (3}]

133, Prior to target presentation, _

[Encl (3, &, 40})

134, - As configured, if CIWS engagement was required. a "kill* or
*batteries released” order would be verbally given

co, TAO or AnwC N (Encl (3)1

135. Radar prediction tocls indicated that Spy radar would be able
to detect and track both drones at _ [Encl (35))

136. (U) The Auto-SM weapons doctrine that was activated did not match
what was briefed or approved by the CO. [Encl (33, 34, 35))

137. (U) Tracks on Tl and T2 did not trip the Auto-SM doctrine that
was active. [Encl (3, 6)]

138. - The NSWCPHD Air Defense engineer directed an erroneocus change
to Auto-SM doctrine,

{Encl ({36)]
139,
[EBncl (36

140. {U} This change to doctrine was made after all rehearsals were
completed. [Encl (36)]

141. () Other than the CSC, no one on the ship knew that the changes
to the Auto-SM doctrine had been made. [Encl (6, 36)]

142, . Since doctrine did not trip, the CO ordered manual simulated
miseile engagement on T1

- G 6
T o E—

IBnel (3, 6, 37
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ll SPY detected and held continuous track on |

144.
- (Enel (39)]

145, . SPY detected and held continuous track on _
-(Encl (39)]

146. . SPQ-9B detected and held continuous track on
[(Encl (39)]

.‘ SPQ-9B detected and held continuous track on
[{Encl (39)]

148. (U) Surface Radar Controller (SRC) was logged into the Surface
Warfare Supervisor (SWS) sub-mode. [Encl (38)]

149. (U) SRC stated that he did not drop any air contacts at any time
during the tracking event. [Encl (38}]

150. Data extraction indicates the

Bnel (35, 39, 52)]
B N o= - (2ncl (3)])

152. (U} The CIWS RCS operator, AAWC and MSS watched drone flight on
the Phalanx thermal imager. [Bnecl (37, 40, 41)) '

[Encl {35, 42)]
154. Hl CIWS transitioned the target to track at —
I -
end fire ot
[BEncl (35, 42))

156. (U) CIWS RCS operator announced “recommend fire* in CIC a second
or twe after “rec fire” was displayed. [Encl (40)}]

157. (U) MBS did not hear *recommerid fire* announcement. [Encl (41)]
158. (U) MS8S did not relay “recommend fire” cn Net 15. [Encl (40}]}

159, (U) Neither the CO nor TAO heard any personnel announce
rracommend fire* because it was not announced on net 15 nor were they
physically close enough to hear the announcement in person. [Bnel (3,

€)]

160. (U1} The AAWC heard “recommend fire” announcement approximately
three to four seconds prior to drone impact. [Encl (37)]
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161, () The AAWC did not have time to order CIWS engagement. [Encl
(37))

162. (U) Key personnel in CIC (CO, TAO) believed that they had fired a
5*/54 round at the time of Tl impact. {Encl (3, 6)]

163. (U) No personnel in CHV heard “rogue drone” passed over the
primary circuit. [Bncl (3, 6, 30))

164. (0) FC2 Jllvas the only ship’'s force personnel in computer
central at the time of impact. [Encl (43)}

165. (U) Five civilian persornel were also in computer central at
impact. [Bncl (43)]

Peraspective of the JPJ

166. {(U) The JPJ TAC and AAWC heard “rogue drone” call on primary
circuit at approximately 13:14:25, [Bnel (26, 28, 29))

1687. (U) They heard the CHV call out they’d been hit at 13:14:33.
(Emcl (27, 28, 29)] :

168. (1) Both calls occurred well after the Tl had impacted the CHV.
[Encl (28, 2%, 35)]

Damage Control On Board the CHV

169. (U) The BQM-74E drone struck CHV in compartment [IINIEIGNGE
B (Encl (443]

170. {(U) The drone penetrated the watertight bulkhead of —

B corputer Central. [Encl (44)]

171. {U) The drone fragmented/disintegrated in the course of

impacting/penetrating the hull, IINIIENEENGEGEGNGEGEGNGEGNGENEENEEEE (Encl
(45))

172. {U) The impact and/or remaining fuel resulted in Class A and C
fires ‘Clamss B fire was never called or identified
by any of the damage control teams). [Bncl (44)]

173. (U) Upon impact, the five civilians in the spaces exited and made
their way to the HELO hanger where the mustered for accocuntability
purposes. [Encl (7, 43)]

174. (U) The only service member in the space, FC2 [ put his
foul -weather coat over his head and exitved through the main space
access (I :hc hatch closer to where the fire was breaking
out. He suffered burns on his hand in the course cf his egress.

O IMCLASSE:
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175. (U) At the time of the impact (1314 PST), the Damage Contral
Training Team was meeting in
headed by the Executive Officer., CDR | [Encl (44})

176. (U) Those in the meeting initially believed the impact to ‘have
been the $*/54 gun firing. [Encl (46)]

177. {(U) Shortly after the impact, BM2 [l entered the aspaces and
informed the meeting that there was a fire. [Encl {(44))

178. (U) At approximately 12317 LTJG- the Damage Control

Assistant (DCA) announced “white smoke in notifying
the crew of the casualty and crdering smoke ooun 188 set. [(Encl
{44} ]

179. (U) The CO and the CSO were the f{irst responders to the site of
the impact in the PORT Break and put C02 on the fire. [Encl (6, 44)]

180. (U} Inside the ship, Dcc N »r: I =0 572
arrived NN »ith CO2 bottles and Self Contained
Breathing Apparatua (SCBA) donned and found the spaces filiing up with
smoke. [Bncl (44, 4€)1]

181, {(U) DCC _checked the door for heat and communicated via
hyrda radio that it was very hot. [Encl (44, 46)]

182. (U) After three triea the correct code was entered

door, and DCC I and #T: I ertered the
spaces with fire retardant coveralls, CO2 bottles and a Naval
Firefighting Thermal Imager (NFTI). [Bncl (44, 46)]

183. (U) They engaged one small Class A on the starboard side of

Fto their right, and discovered a large probable Class
FORITE IO TNeI! left between the (RSN - 5 : e - =

MR vhich forced llllland jto back out of the space. [Encl (44,
46)]

184, (U) Once out of the space, DCC assumed team leader and
ordered electrical isolation and securing ventilation. [Encl (44, 46)]

185, {(U) While this was going on, the XU and CHENG arrived in Central
Control Station (CCS) and the XO ordered DCA to set Condition II
Damage Control (DC.) [BEncl (44, 47!)

186. (U} At approximately 1325, the CC announced over the 1-MC that a
drone had hit the ship, ordered generai quarters, said that there was
a fire in Computer Central and that he “needed agent on the fire NOW., *
(Bncl (6, 44, 46))




LSS

Subj: COMMAND INVESTIGATION INTO THE TARGET DRONE MALFUNCTION AND
STRIKE OF THE USS CHANCELLORSVILLE (CG 62) ON 16 NOVEMBER 2013
{n

187. (U) Upon hearing this, DCC ordered the assembled Flying Squad
number one hose team, headed up by EMC Jllon the NPTI, into the
spaces to engage the fire., [Encl (44, 4€)})

188. (U) The hose team engaged a series of class A and C fires, though
it soon became apparent that additional class C fires may have sprung
up due to the water. [Encl (44, 46)]

189. (U) EMC -asnumed on scene electrician and secured the
breakers that were arcing and sparking in — He also
secured the chill-water valves. [Encl (44)

190, (U) While the number one hose team entered the spaces from
emergency escape hatch of the | :he Port Break

responders continued to put CO2 on the fire from the outside. {Bncl
{ed))

191. (U) The number twc hose team assembled outside the Port Break and
began to put spray water into the spaces. A third hose team also
arrived, which included FC2 - [Bncl (44)]

192. {U) At approximately 1327, the scene leader reported that the
clasa A and class C firem appeared to be out. [Encl (44}])

193. () Shortly afterwards,‘tiretighting efforte by all three hose
teams ware ordered secuvred ro allow overhaul to continue. [Encl (44)]

194. (U) In the time that followed, de-amoking and ventilation efforts
began as individuals in the spaces were rotated in and cut as their
oxygen tanks ran out. {Encl (44)]

195. {U) Steps were taken in accordance with the Main Space
Firefighting Doctrine and Engineering Casualty Control doctrine to
secure machinery and heat scurces. [Encl (44)])

196. (U) The CO ordered a muster at 1335 and ordered full power to the
engines to afford maximum maneuverability and equipment redundancy. A
second muster was ordered sometime later. [Bncl (6, 44}

197. (U) By 1432 the (second) muster was complete, all personnel were
accounted for, and the Computer Central spaces were determined to be
gas free by the atmospheric tesats. [BEncl (6, 44)!

198. (U) For the next gix hours, the CHV rrew continued de-smoking and
de-watering efforts, and the spaces were secured and monitored for new
hot spots. [Encl {6, 44)]
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Post Event

199. (U) NAWCWD personnel took immediate action to c¢ollect and
preserve physical evidence and all associated data to include personal
statewments. [Encl {(15}]

200. (U) NAWCWD Sea Range Communications Branch conducted multiple Bit
Error Rate testing on SNTC T-1 circuits commencing 19 NOV with no
detectable errors. [Encl (49)]

201. (U) NANWNCWD Sea Range Communications Branch continues to
investigate communications systems infrastructure to determine root
cause of abnormalities in SNTC. [Encl (45}]

202. {U) NANCWD Threat Target Systems Department initiated an
engineering investigation to determine root cause of observed SNTC
malfunctions. Investigation is ongoing at the time of this report.
[Encl (14)]

203, Post event data analyesis indicates that if CIWS had
engaged T, it most likely would have been successful. [Encl (42)]

204, CIwS vould nave SN

205. (U) As of 16 Dec 13, the expected monetary costs of repairing the
CHV ie $30.5 million. (Bmcl (48)]

Opinions
Cverview

1. (U} The failure of the SNTC hardware/software controlling the
interacticon with the BQM-74E target drone and the TCC was primary
cause of the loss of control of the target drone. At the time control
was lost, the drone was unfortunately perfectly positioned to continue
its course and hit CHV. Human errore, organizational flaws, and a
misplaced confidence in the control and notification systems at Point
Mugu and aboard CHV precluded available measures from being taken in
time to prevent the drone from hitting the ship. [FF 58-70, 94-97,

100, 101, 104-109, 126-129, 136-143, 150, 157-161;

2. {(U) The anomalous nature aof this event contributed to the false
confidence and slow identification and reaction times of both range
personnel and CHV crew. No one interviewed on the ship or at the
range could point to a prior instance of “rogue drone” being called or
of an inetance where a ahip needed tc engage target drone for its own
safety in nearly 30 years (though it appears there was an incident in
1995 where a target drone was engaged!. 1In hindsight, this confidence
was misplaced, especially in light of the many problems experienced

URCLASSIFES
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with SNTC, both since its introduction and during the day of the
exercise. [FF 24, 94-99, 104-109]

Missile Range

3. (U) Abnormalities in SNTC, especially TCCl, resulting in the
inability to execute drone control at the end of the tracking
pregentation ultimately resulted in the lead target impacting the
ship. [(PF 73, 93-96, 99-101, 112-115]

4. (O0) System confiict between MCC and BCC, determined by post event
engineering analyais, may have contributed to the inability to execute
drone control at the end of the tracking presentation. [FF 65, 68, 70,
95, 112-114]

5. (U) The freguency spectrum that SNTC operates in is a congested

electromagnetic environment and susceptible to interference that can
result in difficuities controlling drone flight operations. [PF 22,

23]

6. (U) It does not appear that frequency interference contributed to
the loss of control of Tl on the day of the incident. [FF 31-33]

7. {U)} Operator displays on SNTC components, specifically MCC and
TCC, are not adequate to inform operators that the system may not be
operating correctly. [FF 35, 94-98]

8. (U) The flight profile of a zero CPA profile leaves very little
response time for target contrcl personnel to take immediate actions
in issuing flight control orders in the event of an emergency. [FF 88,
155, 160]

9. .{U) Delays inherent in the design of the control system in the
BOM-74 upon “killing carrier” make *killing carrier” an inadequate
emergency response procedure in close-aboard ship presentations. [FF
88, 104-109)

10. (U) The information presented in the pre-fire brief regarding
drone “loas of carrier” did not include additional time delay of three
to four seconds for the operator to order the action or that *loss of
carrier” itself required four consecutive seconds of no signal. [FF
14, 106}

11. {U) The pre-fire brief did not adequately describe the “killing
carrier” sequence that would be utilized as an emergency action to
order drones to recovery if they were unresponsive to normal operator
contrcl inputa. [FF 12, 14]

12. {U} The target operation conductor was not able to take timely
action in communicating *rogue drone® to the operaticn test conductor
when target control issues became evident. This resulted in the

LIS
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inability Of the Operation test CONCUCTLOr O COMMUNiCALE LO Ui shlp
in a timely manner. [FF 116-120]

13. {U) Even without getting confirmation from the target operation
conductor, the operation test conductor could have made the “rogue
drone” call as soon as the possibility of loas of control occurred to
him. [FP 116-120]

14. [llHad the test conductor made the “rogue drone” call upon seeing

the drone proceed across the

been adequate to engage the drone. [FF B8, 105]

15. (U} The MCC operatcr had adequate time to affect the flight of T1
by *killing the carrier” upocn failover of TCCl. He failed to do so in
time to prevent impact. [FF 104-110]}

16. {U} Due to the control, display, and frequency interference
problems, SNTC is perceived by the range personnel to be a very
problematic control system, particularly when compared to previous
systems. (FF 22, 35, 50, 51, 58-60, 73, 94-9%8, 100, 101, 106, 112,
114]

cuv

17. (Ul The script that was used for rehearsals and the actual event
was incomplete and not accurate. [t erronecualy reflected actions
that were only applicable to a live firing event and lacked the
expected sequence of orders that would be necessary to engage a rogue
drone with CIWS. This is indicative that the posaibility chat it may
be necessary tc take defensive action did not appear to have bheen a
high-priority concern of the CO or TAC for thia tracking exercise.

[FF 126-128]
lI Although Spy & SPQ-9B held track on T2 continuously |

I ¢ 143-147, 150]

19. Ml The failure of doctrine to trip did not directly affect the
ship’s ability to defend itself from the drone. However, it did
occupy their minds during the !

— R

20. {U) Since the CIWS RCS operator announced CINS *“recommend fire®
externally and M8S did not pass the alert on Net 15, neither the CO

;&.
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nor TAQ were able Lo near the report. ‘herefore, they did not know
the drone was continuing inbound and could not manually issue the
engagement order. AAWC waa the only person who had weapons release
authority but did not have time to issue an engagement order. [FF 156-
- 161)

21. (U) Based on previcus tracking presentations, drone tracks would
coast and appear tc be inbound to the ship even after turning
cutbound. This belief, combined with the failure of the range to
issue a “rogue drone” call prior to impact ultimately resulted in the
failure to see the threat and take defensive action. [FF 119, 130-132,
151]

22. (U) The CO and key members of the crew took heroic and effective
damage control actions, which directly minimized the extent of damage.
(FF 169-198) :

uncoui-ndationl

1. (U} I recommend taking appropriate administrative action with the
CO regarding the pre-test preparations of CHV, specifically the degree
of reliance on a “rogue drone” call from the range.

2. (0} 1 recommend NAWCWD take appropriate administrative action with
the test conductor and the MCC operator.

3. (Y) I recommend that NANCWD continue the engineering investigation
in the case of abnormalities in SNTC to determine root cause and
implement appropriate corrective action,

4. () 1 recommend NAVAIR evaluate SNTC as a system. Specifically,
that they evaluate whether the proposed SNTC Engineering Change
Proposals (ECPsi, if implemented, will be sufficient to address the
many interface, frequency, and control issuea that presently create
safety concerns. :

S. (U) 1 recommend that NAWCWD Point Mugu reevaluate the organization
and manning of the contrel room during drone exercises to facilitate
effective and timely communication and decision making with regards to
the safety of the ship, particularly in zero CPA presentations.

6. (U) 1 recommend that NAVSEA conduct technical analysis / modeling
and simulation to determine risk to ships in the event a drone in
engaged using CIWS. Results need to be incorporated in future test
plan requirements.

7. (U} I recommend NAVAIR conduct technical analysis to determine if
a "kill switch” chat takes immediate action to terminate drone flight
should be deveioped / implemented when pregentation requirements
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dictate flight profiles close aboard to ships, and that 1f possible,
the ship itself be able to initiate the sequence.

8. (U) 1 recommend NAVSEA investigate methodology be implemented to
continue zero CPA drone presentations to meet testing requirements to
include a minimum cffset for ship safety wherever possible.

9. (U} I recommend that future NAWCKD range safety briefs better
inform shipboard personnel intc the design limitations and associated
delays in response inherent in target control systems and actiona to
be taken in the event of system malfunctions or abnormal operations.

16. (U) I recommend NAVSEA review the process of writing, revising
and distributing of the test plan be examined to ensure clarity and
adequate time for incorporation into execution.

11. (U} I recommend that lessons learned from this event be
incorporated in school house training pipelinea and future range
safety briefs where applicable.
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