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UNCLASSIFIED	  

BLUF	  

4	  

The	   U.S.	   Navy	   should	   invest	   in	   unmanned	   aerial	   vehicles	  
(UAVs)	  operated	  from	  within	  a	  tacHcal,	  offensive,	  independent	  
Surface	   AcHon	   Group	   to	   facilitate	   organic	   over	   the	   horizon	  
(OTH)	   first	   strike	   capabiliHes	   in	   an	   anH-‐access/area-‐denial	  	  	  	  	  
(A2/AD)	  environment.	  

"The	  surface	  force	  is	  taking	  the	  offensive	  to	  give	  the	  opera5onal	  commander	  op5ons	  
to	  employ	  naval	  combat	  power	  in	  any	  an5-‐access/area-‐denial	  (A2/AD)	  environment."	  	  

	  

	   	   	   	  VADM	  Thomas	  Rowden	  
	   	   	   	  Commander,	  Naval	  Surface	  Forces	  

	  



UNCLASSIFIED	  

SEA-‐21A	  Tasking	  Statement	  
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OPNAV	  N9I:	  
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•  Revised:	  
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Present	  Day	  	  

YJ-‐12	  ASM	  
250	  NM	  

RGM-‐84D	  (1C)	  
75	  NM	  
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U.S.	  Navy	  surface	  combatants	  currently	  lack	  the	  organic	  capability	  to	  
find,	  fix,	  track,	  target,	  engage,	  and	  assess	  (F2T2EA)	  another	  surface	  
vessel	  over	  the	  horizon	  (OTH)	  in	  a	  contested	  li=oral	  environment.	  	  
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Over	  the	  Horizon	  TargeHng:	  2025	  

•  A2AD:	  The	  denied	  use	  of	  an	  aircra]	  carrier	  
and	  its	  assets	  

•  Li=orals:	  The	  South	  China	  Sea	  
•  Enemy’s	  Target	  Range:	  250	  nm	  
•  OTH-‐capable	  missile:	  compaHble	  with	  all	  
architectures	  
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Selected	  Architectures	  
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Key	  Performance	  Parameters	  (KPP)	  
•  Performance	  
• Mobility	  
•  Deployability	  
•  Adaptability	  

•  Vulnerability	  
•  CompaHbility	  
•  Interoperability	  

Unmanned	  Aerial	  Vehicle	  (UAV)	   PreposiHoned	  Network	  (PPN)	  
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Unmanned	  Aerial	  Vehicle	  

•  Purpose	  
–  Organic	  OTH	  targeUng	  
–  Far-‐reaching	  
–  Individual	  CO	  iniUaUve	  
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•  ExpectaUons	  /	  LimitaUons	  
–  SAG	  awareness	  through	  

mulUple	  lines	  
–  UAV	  is	  single	  point	  of	  failure	  
–  1	  UAV	  –	  1	  pla[orm	  	  



UNCLASSIFIED	   11	  

Unmanned	  Aerial	  Vehicle	  CONOPS	  	  
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PreposiHoned	  Network	  
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•  Purpose	  
–  Networked	  informaUon	  and	  targeUng	  
data	  on	  demand	  

–  Consistency	  for	  targeUng	  pla[orms	  
through	  conUnuously	  updated	  
informaUon	  

–  Persistent	  coverage	   •  ExpectaUons/LimitaUons	  
–  24/7	  availability	  
–  Demonstrated	  reliability	  over	  the	  
domain	  area	  

–  Access	  coverage	  sea	  dominance	  
– Maintenance	  
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PreposiHoned	  Network	  CONOPs	  
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RepresentaHve	  System	  ConfiguraHons	  
•  UAV	  Architecture:	  
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Tern	  

Triton	  

SoluHon	  Space	  

ScanEagle	  
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RepresentaHve	  System	  ConfiguraHons	  
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PPN	  1	  	  
95%	  coverage	  	  
53	  sensors	  

	  

PPN	  2	  	  
66%	  coverage	  
37	  sensors	  

	  

PPN	  3	  
33%	  coverage	  
19	  sensors	  

	  

Sensor	  footprint	  

•  PPN	  Architecture:	  
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EffecHveness	  
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Input	  
values	  

Value	  	  
Score	  

Weighted	  
Score	  

Value	  Curves	  

KPPs	  

Swing	  
Weights	  

Swing	  Weight	  
Matrix	  
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EffecHveness	  
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Input	  
values	  

Value	  	  
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Weighted	  
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IdenHfying	  Significant	  KPPs	  
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EffecHveness	  
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Input	  
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Defining	  Value	  Curves	  
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Value	  Curves:	  Performance	  
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Pla[orm	   Speed/Sensor	   TTFR	  

UAV	  1	   70/30	   4.8	  hrs	  

UAV	  2	   70/230	   2.0	  hrs	  

UAV	  3	   110/130	   2.4	  hrs	  

UAV	  4	   150/30	   2.6	  hrs	  

UAV	  5	   150/230	   1.3	  hrs	  

PPN	  1	   95%	  Coverage	   <	  1	  min	   53	  buoys	  

PPN	  2	   66%	  Coverage	   1	  hr	   37	  buoys	  

PPN	  3	   33%	  Coverage	   3	  hrs	   19	  buoys	  
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Value	  Curves:	  Mobility	  
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Ship	  
speed	  
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Value	  Curves:	  Adaptability	  
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SW,	  HW	  difficult	  to	  
recover,	  upgrade	  

SW	  upgradeable,	  
HW	  difficult	  to	  

recover,	  upgrade	  

HW,	  SW	  easily	  
upgradeable	  
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Value	  Curves:	  Deployability	  
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Other	  assets,	  
manpower,	  
lead	  Hme	  

Other	  assets,	  
manpower	  

Organic,	  
rapidly	  

deployable	  
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EffecHveness	  
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Swing	  Weights	  
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High	  	  
	  

Med	  	  
	  

Low	  

𝑉𝑎𝑟  𝑖𝑛  𝑅𝑎𝑛𝑔𝑒= 𝑀𝑎𝑥−𝑀𝑖𝑛/𝐴𝑣𝑔 	  
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EffecHveness	  
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Weighted	  Scores	  

28	  



UNCLASSIFIED	  

Cost	  Analysis	  
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Cost	  (FY15	  $M)	  
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Cost	  vs.	  EffecHveness	  
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Pla[orm	   Speed/Sensor	   TTFR	  

UAV	  1	   70/30	   4.8	  hrs	  

UAV	  2	   70/230	   2.0	  hrs	  

UAV	  3	   110/130	   2.4	  hrs	  

UAV	  4	   150/30	   2.6	  hrs	  

UAV	  5	   150/230	   1.3	  hrs	  

PPN	  1	   95%	  Coverage	   <	  1	  min	   53	  buoys	  

PPN	  2	   66%	  Coverage	   1	  hr	   37	  buoys	  

PPN	  3	   33%	  Coverage	   3	  hrs	   19	  buoys	  

Cost	  (FY15	  $M)	  
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RecommendaHons	  (1/2)	  

•  Address	  ship-‐launched	  UAV	  integraHon	  
challenges:	  
– Hardware	  and	  so]ware	  integraHon	  
– Manpower	  and	  training	  
– Launch,	  recovery,	  and	  logisHcs	  

•  Pursue	  enabling	  technology	  for	  improving	  
speed	  and	  range	  of	  ship-‐launched	  UAVs	  	  
– Advanced	  materials	  
– Energy	  storage	  
– Component	  miniaturizaHon	  
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RecommendaHons	  (2/2)	  

•  Encourage	  fleet	  engagement	  and	  
experimentaHon	  to	  accelerate	  UAV	  adopHon	  
and	  employment	  
– Early	  investment	  to	  elicit	  fleet	  input	  

•  Engage	  with	  NWDC	  to	  develop	  CONOPS	  for	  
organic	  employment	  of	  UAV	  systems	  
–  Integrate	  with	  ship-‐launched	  long-‐range	  ASCM	  
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Areas	  for	  Further	  Study	  

•  Explore	  addiHonal	  modeling	  scenarios	  and	  
architecture	  configuraHons	  
– Hybrid	  PPN	  and	  UAV	  alternaHves	  

•  Assess	  impact	  of	  recommended	  soluHons	  on	  
Phase	  0	  operaHons	  
– Persistent	  ISR	  coverage	  

•  AnHcipate	  adversary’s	  technology	  advancement	  
–  Increased	  ASCM	  range	  
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SEA-‐21A	  Capstone	  Project	  Team	  

sea21a@nps.navy.mil	  


