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As sea ice coverage continues to recede in the coming decades, the Arctic region will become 
increasingly important to the National Security Strategy of the United States. However, the Navy 
cannot conduct autonomous intelligence, surveillance, and reconnaissance missions in the Arctic 
without overtasking high value assets. This gap is caused by an insufficient number of intelligence 
collection assets capable of being deployed and operated in the Arctic. The Yukon Equipment 
Transport Initiative (YETI) is the first vessel with the capability to host, launch, operate, recover, 
and maintain unmanned vehicles (UXV) in an Arctic environment. As such, this platform will 
increase the capability of the Navy in a way that no other materiel asset or non-materiel approach 
can accomplish.  
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The conceptual design was evaluated and selected by choosing design parameters based on sponsor 
and derived requirements. A tradespace was saturated with all possible variations of the design 
decisions. An analytical hierarchy process was used to develop an overall measure of effectiveness 
while a weight-based cost model was used to estimate the acquisition cost for each variant. The 
selected final conceptual design was a non-dominated architecture that provided excellent 
capability while minimizing cost. A clean sheet ship design was created for the selected variant and 
numerous feasibility and performance analyses were performed to assure that the design met all 
requirements.  

 

The YETI is a Polar Class Six UXV Host Vessel capable of continuously supporting UXV 
operations for extended periods of time. The YETI meets all sponsor requirements and provides a 
solution to the capability gap in the Arctic region. With a 30-year estimated lifespan, there is ample 
weight, space and power margin to accommodate advances in future UXV operations. The YETI 
is an affordable, achievable, and practical vessel that supports U.S. Navy operations in the ever-
changing Arctic. The table below summarizes the characteristics of the YETI. 

 

Parameter  Description  
Displacement (Full Load)  11439.9 MT 
Length Between Perpendiculars  150.8 m  
Beam  22.2 m  
Draft (Full Load)  6.82 m  
GM  2.12 m  
Maximum Speed  16.26 kts 
Endurance Speed  14.69 kts 
Range  14,000 NM  
Endurance   180 days  
Propulsion  2 x Caterpillar 3608 IL8 Diesel Engines powering two shafts 

with 3.35 m diameter propellers; Total: 6780 bhp (5056 kW)  
Electrical  2 x Caterpillar 3608 IL8 Generators (2660 ekW each)  
Complement  35 Merchant Mariners (14 Officers, 4 CPOs, 17 Enlisted)  

20 Navy Sailors (2 Officers and 18 Enlisted)  
Armament  UUV – 40 Small, 40 Medium, and 6 Large 

USV – 2 Very Small and 2 Small 
UAV – 20 Group 1/2 and 3 Group 3  
Small Arms for Self Defense  

Aviation Facilities  810 m2 Flight Deck (VERTREP Capable)  
425 m2 Hanger   

 

 

 

 

 



 

Forward Operating, Rapid Deployment Vessel (FORDV):  
The F-150 of the Navy 
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The U.S. Navy is currently working with industry to adapt a commercial vessel design into a Light 
Amphibious War-ship (LAW) intended to support Expeditionary Advanced Base Operations 
(EABO). This vessel is intended to carry a reinforced platoon of Marines, plus their equipment 
and rolling stock, between islands in the Pacific while operating from beaches and unimproved 
port facilities. This project explores the advantages that a purpose-built LAW could bring to the 
fleet. Our design seeks to maximize the “beachability” of the LAW without sacrificing cargo 
capacity or range. 

Due to the length of time since the Navy last developed a landing ship, the impact to the overall 
effectiveness of the LAW for a number of design decisions was not fully understood.  Among 
these decisions were the parent hull form, the propulsion system, and the type of landing ramp.  
This made the initial design decisions for the LAW ideally suited for set based design, an 
uncommon tool used in 2.705 capstone projects. 

Our final design achieved the objective cargo capacity for the LAW. That capacity came at the 
cost of speed and draft, exactly meeting the threshold for both requirements. The wide beam 
required to meet the capacity also generated significant seakeeping challenges. Designing to the 
deeper threshold draft also pushed us to integrate a novel, high-risk ramp consisting of articulating 
sections of pontoon docks. Rather than pursuing a maximum-capacity design like ours, we 
recommend using a lower-capacity design such as the Australian-built Stern Landing Vessel 
(SLV). These offer the potential to be far more capable for similar cost. 

 

FORDV Characteristics 

Parameter Value 

LOA (ft) 400 

Beam (ft) 83.66 

Draft (ft) 12 

Depth (ft) 7.65 

Displacement (LT) 8048 

Max Speed (kts) 15 

Range (nm) 6500 

Officer Complement  6 

Chief Complement 6 

Crew Complement 49 

Max Marine Complement 75 



 

 

 
Figure 1: FORDV perspective view 

 
 

 
Figure 2: FORDV deck layout 

 
 

 
Figure 3: Notional ramp section with Logistics Vehicle System, Replacement 
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The United States Navy is racing to realize the 355-ship Navy first made policy in the National 
Defense Authorization Act for Fiscal Year 2018 under a constrained budget. A key asset in 
several facets of warfighting strategy, the current fleet of 68 submarines will undoubtedly grow 
to support achieving that goal. At the time of this writing, the Navy’s submarine inventory 
operates exclusively under nuclear power, a fact which makes acquiring new submarines both 
time consuming and expensive. Reintroduction of highly capable, conventionally-powered 
submarines could augment fleet size by fulfilling roles which do not require the virtually 
unlimited endurance of nuclear power. Such applications include coastal defense, choke-point 
blockade, littoral operations, and gatekeeper patrols while maintaining sufficient flexibility to 
perform in forward deployed power projection roles as needed. As navies of other nations have 
and continue to effectively employ conventionally-powered submarines, the benefit these 
platforms could provide to the United States Navy is intriguing and warrants further exploration. 
 
Software was developed using mathematical models based on historical data to saturate a design 
tradespace with potential concept submarines that were each individually evaluated using the 
analytical hierarchy process. An overall measure of effectiveness (OMOE) of each variant was 
determined using utility functions developed for seven pertinent performance categories. 
Infeasible designs that did not meet performance or stability requirements were eliminated prior 
to introduction into the tradespace. The OMOEs of all remaining feasible designs were plotted 
against an estimated cost obtained from a weight-based cost model developed for the MIT 2N 
Program to identify a Pareto frontier. The non-dominated variant identified as the best value 
became the preferred variant and was further developed into a final design. 
 
Each possible variant was evaluated on the following performance categories listed in order of 
precedence: combat effectiveness, survivability, mobility, readiness, C3 and navigation, human 
support, and change flexibility. Additional design work on the preferred variant included a 
structural analysis, selection of propulsion and auxiliary machinery, arrangements, and an 
evaluation of the hydrodynamic performance of different hullforms.  



 
The final design proposed in this project is a heavily armed, slow platform with a diesel-electric 
system as its primary source of energy generation supplemented by an ethanol fuel cell air-
independent propulsion (AIP) plant. As a result of its AIP capability, the submarine will be 
designated SSI(X). Initial cost estimates from this study place the price of each SSI(X) at 
approximately 1/4th the price of a single Virginia-class submarine. 
 

 
 

Ship Characteristic Value (Units) 
Armament 
  
  

6 Torpedo Tubes 
22 Multi-Use Torpedo Racks 
12 Missile Tubes 

Crew Complement 52  
Diameter 33 ft 
LOA 220.6 ft 
L/D Ratio 6.69 
Surfaced Displacement 3716.86 LT 
Submerged Displacement 4379.10 LT 
Flank Speed (Submerged) 15.35 kts 
Sonar Systems Conformal, External Hull-Mounted 
Endurance 60 days 
Propulsion Motor 1 x Siemens Permasyn 214 

(2.85 MW) 
Diesel Generator 2 x MTU MG16V 4000M34S 

(1920 ekW/generator) 
AIP Plant 3 x Ethanol Fuel Cell power plants (120 KW/unit) 

Conceptually based on Siemens PEM FCM 120 
Battery EnergyCell 290FLA with 3 series 6VDC package 

 


	YETI Summary SD&T Symposium 2021.pdf
	FORDV Summary SD&T Symposium 2021.pdf
	Conv Sub Summary SD&T Symposium 2021.pdf

