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Summary
The Krylov Institute in Saint Petersburg is Russia’s leading naval research establishment, comparable in size and capabilities to the US Naval Surface Warfare Center Carderock.  Although post-Soviet downsizing has meant slashed budgets, much of the physical plant is in good shape, and Krylov is trying to branch out into other markets.  

The International Shipbuilding Conference (8-10 October 2002) offered an excellent venue to learn about the current work of researchers at Krylov and other institutes.  As part of the  International Maritime Defence Show in June 2003 , Krylov will host a Navy and Shipbuilding Nowadays conference.
Krylov Institute
The Krylov institute is roughly equivalent to the Carderock Division of the Naval Surface Warfare Center (NSWC-CD), with some distinct differences.  Like NSWC-CD, originally named for RADM David Taylor, the Krylov is named for Alexei Nikolaevich Krylov, a contemporary of both William Froude and David Taylor, who made great advances in rolling theory in the 1890s.  The original towing tank was established in 1894, and moved to its present site on the edge of Saint Petersburg in the 1930s.  The Krylov and its predecessors were the responsible organization for both the R&D and design of the entire Soviet and Russian fleet, from submarines to aircraft carriers and even ekranoplans (wing-in-ground or WIGs).    After the dissolution of the Soviet Union in 1991, the Institute’s mission changed; although it became a State Research Center (principally funded by the Russian federation), its staff were reduced from somewhere over 10,000 to around 3,200 today, commercial functions such as certifications were added, and a considerable effort was initiated to obtain commercial contracts from non-Russian sources.
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Krylov Institute

It is useful to provide a side-by-side comparison of the Krylov with NSWC-CD (core site only), to understand the complexity and scale of the institute.  This comparison is by no means exhaustive; each facility has unique capabilities not found in the other (e.g., Krylov has a nuclear reactor facility, NSWC has materials technology center).

Krylov





NSWC-CD

Size

780,000 m2


Size 

750,000 m2

Personnel
3,200



Personnel 
 1,600

Krylov





NSWC-CD


Deepwater basins (2, end-to-end)  

Deepwater basin
Total length of channel: 1270m

Length:  575m


Length of basins: 600m + 670m

Width 
15.5m     Depth:  6.7m


Width: 15m   Depth: 7m


Carriage speed: 10.3 m/s 

Carriage speed: 20 m/s. 



(hi-speed 25 m/s)
 [image: image2.jpg]Wi
Cedje






[image: image3.png]



Shallow water basin  


Shallow water basin
Length: 200m




Length:  92m


Width:16m   Depth: 1.7m


Width 
15.5m     Depth:  3m
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Rotating-arm basin  



Rotating-arm basin
Diameter: 70m



Length:  79m


Speed:
50 m/s




Speed:
26 m/s
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Krylov





NSWC-CD

Seakeeping / Maneuvering basin  

Maneuvering / Seakeeping basin  
Size: 35m x 22m



Length:  110m x 73m
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Large-size structure complex

Structural evaluation lab
Reinforced floor size:
48 x 24m

Reinforced floor size: 30 x 12m
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Hydraulic pressure tanks
 

Deep submergence tanks
Sizes:  1.2 -3.2m diameter


Sizes: 1m – 12m long

Max Pressures: 100-140 MPa


Max Pressures:  20 – 166 MPa
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Some general impressions of the Krylov:

· The physical equipment is well maintained and in very good working condition, although the walls and plumbing of many buildings are in poor shape.  The collapse of the Soviet Union has forced severe budget cuts on the Institute, but they have channeled those resources into the critical areas such as maintenance of core facilities 

· In comparison with similar Western R&D facilities built during the 1960s, Krylov lacks modern data-capturing equipment for its test platforms.  However, the mechanical equipment appears equivalent.   In some cases, the equipment design had been transferred from Western sources; it was admitted that the Large-size Structure Complex (above) was based on the NSWC-CD Structural Evaluation Laboratory.  

· There is a great deal of  “out-of-the-box” thinking at Krylov.  For example, water- flow tests that would have been hard to do using conventional tanks have been modeled using specially-designed wind tunnels.  Krylov may have the only wind tunnels designed to test underwater, not above-water, forms.

· Some of Krylov’s facilities may be unique in the world.  For example:  the high-speed rotating arm facility, with a model speed of 50 m/s, which was developed in part to test WIGs and high-speed craft   

· Modern computers are beginning to be installed, but they are still nowhere in the abundance found in other Western facilities.  This may in part explain the well-known theoretical strengths of Krylov staff, who must rely on equations rather than code.  

· It is still hard to contact certain personnel via e-mail or fax, and there is little funding for staff to travel internationally.  Krylov also does not receive many Western research journals, which makes it difficult for them to keep up with current advances.  Some, but by no means the majority, of the staff speak English or German; papers are still written in hard-copy (i.e., not electronic) in Russian, which makes outside access problematic, though this is changing.  A modern system of credit-card purchase (e.g., to pay for conference proceedings) has yet to be instated

· Nevertheless, the Institute has begun an aggressive marketing effort, with a strong staff having degrees in Industrial Marketing.  The aim is to attract commercial marine and offshore industries to use their capabilities.  They have sponsored several international conferences and exhibitions, including the upcoming International Maritime Defence Show.   

· Krylov is also justly proud of its patrimony, and is beginning to sponsor publication of histories of its ship and naval programs.   Krylov may be the only hydrodynamics facility in the world to have its own set of church-quality stained-glass windows commemorating its history.  

In summary, Krylov aims to make itself a one-stop-shopping source for design, test and certification of ships and marine systems.  These efforts have been slowly paying off.  For example, a German propulsor manufacturer recently chose Krylov to evaluate a new systems concept, in fairly stiff competition with several other European laboratories.  

ISC 2002

The Third International Shipbuilding Conference (ISC 2002) was held 8-10 October 

2002 at the Krylov Institute in Saint Petersburg, Russia.   It was well-attended, with about 250 people of which perhaps 70 were non-Russian.  Sessions  were generally conducted in Russian, with English translation available; the proceedings were written in English.  Proceedings were doled out quite frugally, depending upon which sessions were paid for.   A general tour of the Krylov was held for the participants during the first afternoon. 

The conference was divided in five sessions:

A. Marine Transportation Systems

B. Propulsion, Seakeeping and Maneuvering

C. Structures and Loading

D. Shipboard Power Plants

E. Marine Environment, including signatures

A complete listing of all papers is at the ISC website.  The contact information for obtaining the proceedings is given at the end of this newsletter.  A description of some of the papers presented is as follows:

Search and Rescue (SAR) at Sea:    N. Burkov, Ministry of Transport

· The Kursk as well as other disasters has propelled Russia into looking for novel means of rescue at sea

· Budget restrictions limit SAR readiness levels 

· A potential international approach could utilize Wing-In-Ground (WIG or ekranoplan) assets to provide wide-area SAR capability at potentially reduced costs

 Reactor plants for new-generation atomic vessel:  V. Belyaev, Afrkantov Design Bureau

· A new generation of reactors can be produced for icebreakers in the 200-300MW range

· Core life can be extended up to 10 years

· Modular systems, shorter pipe lengths and natural circulation can reduce costs

Developments in steel sandwich panels: F. Roland, FDS Germany

· Laser-welded sandwich structures developed under EU funding

· In-situ filling found to be preferable

· Updates available at SANDWICH project website
Mathematical model of broaching:  O. Zavyalova, St Petersburg Technical University

· Algorithms divided into several modules:  random functions of waves, spectrum evaluation and forecasting, ship loading and simulation

·  Nonlinearity of righting moment continuously determined in space and time

· Results expressed as probability of broach / capsize.

Maritime Defense Show 2003
The  International Maritime Defence Show (IMDS) will be held 25-29 June 2003 in Saint Petersburg, Russia.  This will be part of the city’s 300th anniversary, and will include numerous displays of ships and naval systems.  As part of this, Krylov will host a Navy and Shipbuilding Nowadays (NSN) 2003 conference with papers on design, construction and operation of navy ships.  

Contacts
Krylov Insitute, NSN 2003 and ISC Conference proceedings:
Mr. Boris P. Polonsky, Cand. Sc., Leading Research Scientist

Krylov Shipbuilding Research Institute
Russia, 196158, St.Petersburg, Moskovskoye Shosse, 44. 
Tel:  +7 ( 812 ) 127-96-47, 127-93-48
Fax: +7 ( 812 ) 127-96-32, 127-95-94 
E-mail: krylov@krylov.spb.ru   
IMDS 

Anatoly Kotov
Secretary of IMDS' Organising Committee
16, Voznesensky pr., St. Petersburg, 190000, Russia 
Tel./fax: + 7 (812) 319-9630, tel.: +7 (812) 319-982
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