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THE SpRsaamimE REYIEW

EDITOR'S COMMENTS

¢ are very fortunate to be able to bring to our readers a
particulary notewarthy piece of history and commentary
psa SPECIAL FEATURE in this Issue. For the Centennial
of the Russian Submarine Force Dr. Igor Spassky, his country’s
leading submarine designer, has put together the story of one
hundred years of Russian and Soviet submanne development. His
first-hand experiences and his insights as to the whys, hows and
problems of that process are most enlightening as history, interesting
for the technology and, just as importanily, instructive in the lessons
we can learn from them. Admiral Bruce DeMars is the one who has
made possible bringing this work to THE SUBMARINE REVIEW
and he has written an introduction which precedes the History of the
Russian Submarine Force, That a US submaringe offlicer of ADM
DeMar's expericnce and stature wishes to give this essay wide
expasure to our submarine community is high praise indeed for the
wark of Dr. Spassky. Dr. Spassky’s letter to Admiral DeMars
granting permission for this republication follows that Introduction.
As regular FEATURES for this issue we have two very interest-
ing policy papers. The first is & reproduction of a presentation by
VADM Chuck Munns, Commander Naval Submarine Forces, to the
Undersea Defense Technology Conference in San Diego in carly
December. His main subject s Global Martime Security. His
emphasis is on the unique capabilities which Undersea Technology
can bring to bear on the problems of Maritime Security and he places
our submarines squarely within that framework. He also defines the
challenges which need to be met to “fully network the coalition of
Undersea Defense Pamtners™. It's nol an easy job but VADM Munns
has laid out a plain-speaking, do-gble roadmap for addressing the
ask,

Fitting perfectly with VADM Munns’ presentation on Maritime
Security is Commodore Jamie Foggo's essay on the Navy's ongoing
process for “Developing @ New Maritime Strategy for the 21"
Century™. In also noting the uscfulness of coalition actions in the
maintenance of Global Maritime Secunity, CAPT Foggo cites some
specific examples being exercised todey and proposed for the future.
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In addition, he puts forward a vision in which **...we are no longera
Mavy solely dependent upon the Camier/Expeditionary Strike Group
concept of operations.” This is mainly a call to action for submarine
adherents to participate as fully as possible in the process of
developing a new maritime strategy. THE SUBMARINE REVIEW
welcomes comments and discussion on this imponant matter.

Cur ARTICLES section i led ofT with a commentary by RADM
Jerry Holland on the results of a Novy-sponsored essay contest on
the Principles of War. Jamie Foggo observed in his piece on a new
maritime strategy “We live in & more dynamic environment, a
century after Mahan, and there are distinct differences between his
era and our.” Jerry Holland says that the essays judged as winners in
that confest “..could as well have been written at the time
Clausewitz wrote On War (1832)." He specifically decried the lack
of mention of nuclear weapons, the impact of modem technology
and the training of warriors. We do live, and truin to fight, in very
modern, some might even say in posi-modern, times. Holland's
commentary strongly and plainly backs up Foggo's call for
submariners, the quiniessential warrfor rechnologists, to get into this
effort to articulate a Maritime Strategy which is credible, forward-
thinking and uses the asymmetric advantages which our technology,
rigorous training and intensive professionalism allows us. Again,
THE SUBMARINE REVIEW is ready to give voice to those who
wish 1o get ow/ in frons of the Fleet on this Stralegy thing; that's
where submariners usually are~far forward.

The next article in our January menu is Part | of a brief history of
Oceanography; and that's another field of real concern lo
submariners. One point easily seen is that concepts which we accept
as articles of faith in warfare applications of ocean principles were
brought forward only relatively recently. May it then be inferred that
there iz more to leam about this big medium in which submariners
conduct their business? Perhaps our future strategies may direct our
thinking to new things we should do within the ocean mass, and thus
instruct the research oceanographers to look for new principles on
which we can improve our effectiveness. There's always something
to learn and innovation to be done. Spesking of innovation, CAPT
Jim Patton has some things 1o say about our use of our other ocean
interface which we might not have thought about before.

B —————— ]
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The league’s Executive Director, CAPT Mickey Garverick, has
prepared a description of the League's new look in websites and has
given us some directions in iis use. This has come aboul through a
lot of hard work and experimentation It will continue to evolve and
better serve the community as we all use it, so try it now and let
Mickey hear about your experience and comments.

And, there are two BOOK REVIEWS of interest. CAPT Dave
Smith has written an essay, rather than o more formal review, about
a book which was written almost thirty years ago. Dave's point is
that o World War 1l disaster o the Royal Navy offers some very
cogent lessons which were buried in official secrets for the previous
thirty years. The other book review is of Dan Gillchrist's Power
Shift, his collection of interviews with those who went through the
Submarine Force change from diesel boats to nuclear power, CAPT
Bill Noriss recommends the book “for the human stories about the
Power Shift that Dan Gillchrist has brought to light and life.” In the
final analysis it was the people, on both sides of the shiff, who kept
the Foree going in those days of mossive expansion and dramatically
new operations.

Jim Hay
Ediior
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F Py DENT

{S5N 775) has been commissioned, HAWAL (55N T76) was

delivered early to the Navy, and USS FLORIDA (SSGN 728)
returned to the Neet in April. USS MICHIGAN (SSGN 727) and
USS GEORGIA (SSGN 729) will re-cnter the fleel this year.
NORTH CAROLINA (S5M 777) is ncxt in line to be delivered in
2007. The Navy and indusiry have been making steady progress in
delivering ships on time and budget. Submarine shipbuilding
programs shine!

The operating tempo for submarines is eye walering. Submarine
Force Commanders are making every effort 1o have their submarines
meet the needs of the Combatant Commanders, They report some
tasks are not accomplished because of lack of force structure. There
are just not enough S5Ns in the Fleet.

During the symposivm briefings this year we were shown that
without increasing the build rate to two Virginia Class submarines
per year, Submarine Foree structure will drop below the 48 subma-
rines needed to meet Combatant Commanders urgent requirements,
The longer Congress and the Administration defer spending to reach
two submarines per year, the earlier the Navy will breach the 48
submarine threshold.

The Submarine Force has lots of good news. Relention is
excellent, at all levels; material condition of the submannes i3 good
now. Recruiting is meeting the quotas set by the Navy, with a
significant increase in accessions from the Naval Academy. The bad
news is maintenance and refoeling overhauls continue to be deferred.

Your Naval Submarine League completed a full and profitable
2006. All services were provided within budget. The League's
financial status continues to slowly improve. The League asuthorized
two educational grants this year; one 1o the INTREPID Museum in
MNew York to support the GROWLER museum submarine education
program and the other 1o the Oregon Museum for a Seience program
to build a periscope in conjunction with the BLUEBACK museum
submarine. We intend to continue the granl program.

2DEHE was a great year for the Submarine Force! USS TEXAS
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Admiral Rich Mies will relieve Admiral Bruce DeMars as
Chairman of the Board of Directors after the Corporate Benefactor
Recognition Days on 30/31 January 2007, Admiral DeMars has
provided innovation and energy during his tour as Chairman, The
NSL, its membership and the Submarine Force are all in his debt for
his contribution. On his watch the League moved forward on many
fronts including upgrading NSL capabilities to serve the member-
ship, a greatly improved webpage, refurbished headquarters and
meeting the NSL objective lo restore cash reserve. It has been a
pleasure for me to work with Bruce. The NSL is fortunate to have
Admiral Miecs take the reins as Chairman.

| am pleased to report that the major events for this year are
progressing well. The agenda for the Corporate Benefactors
Recognition Days includes Admiral Donald, Congressman Randy
Forbes (R-4* VA), VADM Munns, RADM Walsh, RADM Mauney,
Ms. Allison Stiller, Deputy Assistant Secretary of the Navy (SHIPS)
and VADM Greenert in his new role as Deputy Chief of Naval
Operntions for Integration of Capabilities and Resources (N8),

The Annual Submarine History Seminar will be 11 April 2007 at
the Navy Memorial. The topic is “How Submarine Intelligence
Collection Made A Difference - Lessons from the Past™ featuring a
historical perspective of how Cold War intelligence was used by the
Submarine Force. Speakers include VADM Roger Bacon, RADM
Tom Brooks and Mr. Richard Haver with RADM Tom Evans as the
moderator. It should be an interesting evening.

The Submarine Technology Symposium will be 15-17 May 2007
at The Johns Hopkins University Applied Physics Laboratory. The
theme is "Enhancing the Submarine s Military Value ", The Sessions
will include Offboard Technologies, Expanding Mission Capabili-
ties, Force Needs, International Submarines and Technologics. For
the first time, a Session is dedicated 1o Allied Submarine Perspec-
tives, This session will feature international speakers discussing their
Submarine Forces and capabilities. The CNO, Admiral Mike Mullen,
will be the Banquet Speaker.

The Annual Symposium has been moved from June 1o the Fall.
The format will be the same as in the past except the Submarine
Force Cocktail Party will be included as the social event on the first
evening. We are still deconflicting dates. We will inform you of the

B W
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dotes for the Annual Symposium in a N5L Update as soon as
possible. 1 encourage you to make every effort to attend the 2007
MSL event.

The membership initiative undertaken with the Submarine Force
Command Master Chief 1o recognize newly selected Master Chiel
Pernty Officers with a one year NSL complimeniary membership has
been launched. The first applications have been received. The NSL
is actively supporting submarine reunions with announcements in
THE SUBMARINE REVIEW and a special section on our website.
MNSL membership materials are provided to recruit new members af
these events. Look for more web based membership initiatives in the
near future. | ask for your support for growing the NSL membership,
Mention the NSL 1o shipmates, friends and associales.

THE SUBMARINE REVIEW provides a forum for discussing
topics of interest (o the Submarine Force. Captain Jamie Foggo
challenges you in this issue to write your thoughts on the new
maritime strategy. Quarterly NSL Editor Jim Hay publishes a quality
Journal with timely snd relevant articles about issues important fo
the Submarine Force. Seize the opportunity lo cxpress your views on
subjects important o undersea warfare.

Jan joins me in wishing you a very Happy, Healthy, and Prosper-
ous 2007,

J. Gy Reynolds
President
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SPECIAL FEATURE

INTRODUCTION TO DR. 1. D, SPASSKY'S
THE FIRST CENTURY OF THE RUSSIAN
SUBMARINE FLEET

THANK YOU DOCTOR SPASSKY

In May of last year [ had the distinct pleasure of attending the
100™ Anniversary of the Russian Submarine Force. | came across a
boaklet published by the Rubin Central Design Bureau that con-
tained Dr. Igor D. Spassky’s treatise on the 100 Years of Russian
Submarining. It is a seminal work (o be read by all submariners,
designers, builders and suppliers o Submuarine Forces worldwide. To
that end [ knew it should have wide distribution. Unfortunately, Dr.
Spassky was not available at the time. Up:m return home |
communicated with him by letter requesting permission to print his
essay in the U5, Naval Submarine League's, The Submarine
Review, He responded promptly with the following warm letter.

In my view Dr. Spassky is an historic figure, a unigquely
preeminent submarine designer and a true patriot. | take great pride
in the Submarine League providing wide distribution to his
thoughiful history. | effer Dr. Spassky the profound thanks of the
Submarine League for his permission to distribute his Hisfery of the
Russian Submarine Fleet.

Bruce DeMars
Admiral, U5, Navy (Retired)
Chalrman

Dear Mr. Bruce Deldars,

In the days when the 100-years anniversary of Russian Submarine
Force was celebrated in Saint-Petersburg, 1 was in the fown of
Severodvinsk and could not tzke part in the International Meeting of
Submariners. It's a pity that 1 could not meet you personally and
make your acquaintance,

TARUARY 1T
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In the late 1980% [ frequently came across your interviews in
different magarines where you were upholding the concept of 55N
21 SEAWOLF and shared your views on the development of US
Mavy Submarire Force, | read these materials with great interest and
1 am still very interested in the latest achievements of LIS shipbuild-
ers and submariners. | have no doubt thal the concepl of 55N
SEAWOLF in the promotion of which you have played an imporiant
role had determined the further development of US Navy Submarine
Force to a large extent.

I am glad that you like my essay devoied to the 100-years
anniversary of Russian Submarine Force and wanted to publish it in
the Naval Submaring League, The Submarine Review. [ am eagerly
giving you the permission 1o publish it.

| am of the opinion that the publication of my essay in the
League's Review will permit the American submariners 1o get
familiarized with my views on certain landmarks in the history of
Russian Submarine Force and help o further develop the mutual
understanding of the shipbuilders and sailors of our countries.

Let me thank you for the high sppraisal of my essay and your
cordial words addressed to me. [ hope we will be able to meet during
your next visit to Saint-Petersburg.

Best regards,
I D. Spassky
General Designer
Head of CDB ME “Rubin™
Academician RAS

Editor’s Note: For ease of reading the Hisiory of Rus-
sian/Soviet Submarines for those aceustomed to the NATO
designations, a Nomenclaiure Guide which relates profect
numbers to NATO names, is provided on page 61 of the tex:.

D e ———
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THE FIRST CENTURY OF THE
RUSSIAN SUBMARINE FLEET

by I D. Spassky

About the Author
1.0, Spassky was barn on the 2 of August 19246,

It is symbolic that the author of
thiz arttcle. who is a prominent sciewntist
and specialist in the area of submarine
design and construction, received his
secondary and higher education in naval
schools and colleges and came to work
in the industry from the USSR Navy
(Senior Engineer-Lieutenant). In 1944 [
D. Spassky graduated from the Baoku
Naval Preparatory School. After his
; gradwation in 1949 from the Dzerzhinsky
LD, Spavsky, General Designer- High Naval College (Steam Generation
Head of Cewtrol Design Burean  Plant Department) and a short service
Rubin-Academician of RAS on criiser FRUNZE funder construc-

tion) Engineer-Liewtenant I. D, Spassky
wax aszigned 1o work in SDB-143 where e participated fnr the
creation af the experimental high speed submarine of Praject 617,
In 1933 he retired from the Navy and was transferred ragether with
Profect 617 to CDB- 18 (nowSOE CDB ME RUBIN) where he works
ol the present tHme,

Passing through all the stages of a designer's career, in 1956 he
became the Deputy Chief Designer of a nuclear submarine of
Profect 658 (NATO named HOTEL) armed with ballistic missifes;
after thar, i the same position, he contimied 1o work on the
development of Projects 6674 and 6678 (YANKEE and DELTA)
submarines.

In 1968 he was appointed the Chief Engineer and since 1974 he
has been the Head of Central Design Bureau for Marine Engineer-
ing RUBIN, first as the Chief Designer and Head of the Enterprise
and since | 983—ax the General Designer—Head of SOE CDB ME
RUBIN.

_—_.,ssseeeems _- Il
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The fundamental coniribution of I. D. Spassky 1o creation of the
marine componeni af the missile-nuclear potenifal of Russia and
Naval Submarine Forces ix widely known. He developed a mumber
of fundamental scientific and rechnical directions in submarine
shipbuilding. Under hiz leadership a huge scope of research and
development works were carried out and new rechnology of
submarine canstruction was developed that considerably reduced
the eonstruction time and cast. The contribution of 1. D. Spassky to
the development of Naval Submarine Forces was realized in
construction of more than 200 nuclear and diesel-electric subma-
rines based on 20 projects developed by CDB ME RUBIN under his
leadership.

{n many respects, due to efforts af I. D, Spassky. the transition to
the complex design was accepted in submarine shipbuilding. A
striking example af such an approach to the design process was
creation of system TYPHOON accomplished with a huge creative
and arganizational participation of I D. Spassky.

The substantiated and strong position of I. D, Spassky determined
the preservaiion and successiul development of diesel-electric
mbmarines within the Navy and creation of a whole family of the
mast silent and highly efficient 58 thar are highly appreciaed in
Russia and on the world markel,

At present, the work on creation of the newest designs of nuclear
and diesel-eleciric submarines of the XXT century are corried out
under hiz leadership and with his
enormous personal invalvement. Under
direct scilentific and rechnical
management of I, D, Spassky in 2000, a
unigue profect thal does nol have ana-
logues in the world's proctice was
Seelfilled. It was the international praject
af lifting, ranspartation and docking af
the nuclear submarine KURSK.

L D. Spassky is e Docltor of
Technical Science (1978), Professor
(51, Petersburg State Maritime Techni-
cal University, 1984), Academictan of
the Russian Academy of Science {1 987).

LD, Spaisky Eaglmeer-
Liopienami, [251

L ———— e —
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The scientific and production services af I D. Spassky were
acknowledged by awarding him the Lenin prize (1983), the USSR
State Prize (1983), and the title of Hero of Socialist Labour {1978).
He has been awarded nve Orders of Lenin, Order of the October
Revolution, Order of the Red Banner af Labour, Order of the
Pairiotic War Second Class, Order For Services to the native Land
Second Class and many medals.

In 2002 . D. Spassky was honoured with a title of Honourable
Citizen of Saint-Petersburg.

He ix married, has a son and a daughter.

Preface

We are used to celebrating anniversaries: 50, 60, 70 years since
the time of some event. There is something significant and, may be,
even a little prystical in such numbers that end with zero. It seems
that n date with a zero at the end resers all that previously was done
and opens a new blank field for further deeds. A rounded date is a
milestone of a kind that delimits the past and the future.

DOLPHIN, the first combainmi submarine of the Russion Navy, on sea trials,
T

For submarine designers the 100® year anniversary of the Russian
Submarine Forces is an extremely important event. Not only, and not
so much, due to the fact that this date is marked by two zeros but
mther that so many things were performed during these one hundred
years—the time span that exceeds by just a little a normal duration

——————————— e | ]
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of a human life. Out of the 300-year history of the Russian Navy one
hundred passed under the sign of submarines. With confidence one
can call the lnst hundred years of the Russian Navy's history A
Century of Submarines. In total, for a hundred years, submarines
traveled a road from the grandmother of submarines—submarine
DOLPHIN—up 10 heavy missile-carmying undersen cruisers, The
evolution of submarines for the century-long historical interval can
be characterized by the following numbers:

- Submerged displacement had increased by more than 250 times;
= Full submerged speed = by 5 times;

-Endurance - by 15 times;

-Duration of the submarine staying in the submerged condition that
practically equals the endurance for nuclear-powered submarines-by
180 times.

In terms of capabilities, the progress of submarine shipbuilding
and submerped sailing is even more impressive - a submarine that
was copable of solving the tasks of a coast defense only, at the
beginning of the historical way, the further evolution, was trans-
formed into m ship intended for solution of tactical and strategic
tasks. During cach stage of the submarine maturing they in fact
accumulated those qualities that were demanded by the Navy.

_ An objective history is always
made by real people. The story of
the Bussian Submarine Forces was
created by submaniners—people of
really courageous and very special
profession. They mastered a new
technigue, performed long cruises,
dived to new depths, sailed under
ice cover. During World War [ and
the Great Patriotic War (WWII)
=i they bravely sailed to sea to fight

A November S5N in the Arcric -EEEiI'I'ﬂ m:mﬁr sl.thl'l'ﬂ.l'llﬂﬂ'ﬁ- I.I'id
surface ships, laid mines a1l exits
from enemy bases, camied oul reconnaizsance and disembarked
scouting groups to o shore occupied El'}’ the enemy. A number of
complicated and important combat missions were carried out by

- - —— _ _  — - .|
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Russian submariners after the war. Patrolling, around-the-world
submerged cruises, transarctic cruises—that is a far incomplete list
of deeds performed by Russian submariners afier the war,

Crww of o Fietar 1Y of the North Fleet

Paying a tnbute of respect fo submariners, we have to remember
those people who created the ships, many of which were and still are
the pride of the Russian Submarine Forces. About people who often
stood side-by-side with submariners, went to sea for irials and
cruises helping them to master new lechnique and weapons. For the
hundred-year period more than one generation of submariners and
shipbuilders has grown up. And an important place in this constella-
tion of people whose life is inseparably linked with submarines is
occupied by engineers and designers.

Unfortunately, the frames of this article do not allow listing the
names of all heroic submariners whose feats of erms and fabour won
the glory of the Russian Submarines Forces.

But it is impossible to pass over in silence such outstanding
creators of the Navy as Nikolai Gerasimovich Kuznetsov and Sergei
Georgievich Gorshkov. Larpe periods of the country and Navy
hisiory are closely connecied with names of these two Commanders-
in-Chief of the Navy of the USSE. The Soviet Navy passed through
severe years of termible war ordeals and became a force that could
not be ignored by our enemies when N.G. Kuznetsov was in the
office. When 5.G. Gorshkov was the Commander-in-Chiel of the
Navy the Soviet Navy became a blue-water and missile and nuclear
Meet.

JAMIARY 2007
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MG Keemetror, Admirel af the Fleet of the
Sovier Uwian, Commander-in-Chicl of he
Ny, 1938-/048, 1955

$G. Gorehbay, Admiral of the Fleet of the Savies Linion,
Commander-in-Chief af the Nevy, 19561585

FN. Chermrvin, Admiral of the Fleel
Commander-in-Chiel of the Mawy, 1985
1593

NI — — — — —__—-]
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It is impossible to leave non-mentioned the name of another
Commander-in-Chiel of the Navy—Wladimir Nikolaevich
Chernavin—Hero of the Soviet Union, the first submarniner on this
high and responsible post of the Commander-in-Chiel of the Navy.
V.N. Chernavin, who panticipated in the first stage of putting into
operalion nuclear-powered submarines of the 1" generation,
performed many remarkeble submerged cruises (including under the
Arctic ice cover), was familiar with the specifics of the submarine
service, but at the same time he understood the engineers who
crealed the designs of submarines for our Mavy.

It is impossible 1o mention all outstanding creators who designed
submarines for the national submarine fleet; scientisis who con-
ducted researches and developed the theory of submarines and cther
fields of science, without whom creation of modemn submarines is
unthinkable; shipbuilders who implemented the designers” ideas into
real ships. We remember these wonderful people and practically
every day we see the resulis of their work in this or that form. The
hundred year history of the Russien Submarines Forces is both a
source of pride of our predecessors” creations and, at the same time,
the treasure-house of invaluable experience out of which we can
derive ideas and approaches to creation of new underwater ships.

Submarines as a new, independent class of naval ships obtained
recognition in 1906. By the Order No. 52 of the 1 1™ March issved by
the Marine Ministry and signed by the Marine Minister Vice
Admiral A. A. Birilev, with the Royal Assent, o category submarines
was included into the Classification of Naval Ships. By this time 7
submarines (DOLPHIN and 6 submarines of type KASATEA) were
in service with the Russian Navy, These submarines were on the list
as torpedo boats. 1t was the date of the Roval Assent (the 19® of
March, new style) that was considered the official birthday of the
Russian Submarine Forces and for many years the birthday had been
celebrated on this day.

The history of the Russion submarine shipbuilding is counted
from the 4* January 1901 (new style). On this day the Commission
established based on a proposal of Vice Admiral 1. M. Dikoy, the
Chairman of the Marine Technical Committee, and N. E.
Kuteinikoy, Chiefl Shipbuilding Inspecior, commenced the work on
the design of the first combatant Russian submarine DOLPHIN. The

[==————,..ss..s———— e I-ﬂ- 17
JARUARY 2007



THE JURMARTKE REVEEW

following persons were included into the Commission: Naval
Architect Senior Assistant [ G. Bubnov (Shipbuilding), Senior
Mechanical Engineer Assistant 1. S, Goryonov (Engineering) and
Licutenant M. M. Beklemishev (Electrical).

It is interesting to note thet one of the Commission members (M.
N. Beklemishev) later was appointed the Commanding Officer of
submarine DOLPHIN. This fact is onc more proof of a very close
links between the engincers-shipbuilders and submarine designers
with submariners.

Generally speaking, the history of the Russian submarine fleet
and submarine shipbuilding contains a lot of instructive and useful
facts. The roots of our modemn achievements po deep into the distant
past, and a lot of examples can be derived from the retrospective
review of the history. Even now these examples did not lose their
topicality. It looks like the history of submarines sets the vecior for
their development and, analyzing the past, we are able 1o understand
and imagine the future ofthe Russian Submarine Forces much better.

Leaving aside the details and peripetia of transformations and
renaming of design bureaus who designed submarines in Russin
(USSR), I'd like 10 note that before 1948 CDB-18 was the only
submarine designer in the country and it originated from the
Construction Commission established in 1901, In 1948 the second
design bureau was established—SBD-143—for designing subma-
rines with high submerged speed (Project 617). It was organized by
transfer of & number of employees of CDB-18 who studied captured
equipment in Germany (so-catled Antipin s Bureau) and a depart-
ment of CRI-45 (now the Krylov Research institute) that was
developing single engines for the surface and submerged submarine
cruise. Getting ahead, I'd like to mention that subsequently SDB-143
was switched to nuclear projects and developed the design of the
first national torpedo nuclear-powered submarine (Project 627).

In 1953 two more organizations joined the submarine design
ficld—CDB-16 and SDB-112. The latter was formed on the basis of
the design bureau of shipyard Krasnoe Sormove and was headed by
Z. A, Deribin (former Chief Engineerof CDB-18 and Chiefl Designer
of Project 613). He brought with him to SDB-112 a group of
designers from CDB-18. The first large work of this SDB was the
creation of Project 633.
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CDB-16 is known for the development of the design of the first
high-speed nuclear-powered submarine with a hull made of titamuwm
alloy (Project 661) and a number of modification designs of diesel-
electrnic submarines to be used for ballistic missile mals. Subse-
quently CDB-16 and SDB-143 were merged into one Design
Bureau—S5PMBM Malakbhir (now—FSUE SPMBM Malakhir).

About 1,100 submarines were built in Russia for 100 years, and
over 300 of them—based on designs of CDB-18 (now SOE CDB ME
Rubin).

At present in Russia the practical submarine design is carried out
by two design buresus; Central Design Bureau for Marine
Engineering Rubin ond St. Petersburg Marine Machine-Building
Bureau Malakfir.

It is impossible 1o show in full colour the rich history of the
Russian submarine shipbuilding in a shart article; therefore I'll try
o outling in wide strokes of a paintbrush the basic historical events,
to set oul a shori course of the Russian submarine shipbuilding
history.

A SHORT COURSE

I will not dwell at length on the first steps of the national
submarine design school—this period is rather deeply studied and
described by our historians. The only thing I'd like to say is that
Russinn designers had (o srep very [ast. First, the Ruzsian-Japanese
war speeded-up the process of developing the Russian submarine
shipbuilding; then—the approaching World
War 1. Submarines being the operational
sirength of the Russian Navy (including 32
submarines built in Russia before 1917 by
designs of Russian designers), in this period
already had confidently declared themselves
10 be a formidable naval weapon.

I'd like to pay tribute to the Marne
Minister of Russia Ivan Konstantinovich
Grigorovich, because the imporiance of the
contribution made by him into the establish-
ment of the Russian Submarine

LK. Grigovovich, Adeil,
Martae Minicter, 1811187
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Forces and the Russian Mavy in general can hardly be exaggerated.
It was while L. K. Grigorovich (whose remains were brought to the
native land in 2005) was the head of the Marine Ministry when the
Russian Submarine Forces developed so dynamically,

The development of the national submarine shipbuilding in the
perind between the World War | and the Great Patriotic War (WWII)
is also characterized by high rates of progress—a new class of ships
(submarines) that experienced the beptism of fire formed the basis
of new naval forces of the Soviet Union. By the beginning of the
Gireat Patriotic war the Soviet Navy had the most powerful subma-
rine fleet in the World, and for the period from 1925 to 1945, a otal
ol 325 submarines of 20 types hod been buill. The submarine Meet
had been growing up not only quantitatively but qualitatively as
wiell, Tactical and technical characlensties of submarines and their
weapons were considerably increased; skilled submariners were
trained, the operating arca of submearines increased considerably
(submarines joined all the Fleets—the Baltic, Black Sea, Pacific and
Morth Fleets).

The Great Patriotic War (WWII) not enly proved high qualities
of submarines designed by Russian engineers but also revealed the
direction of further submarine improvements. The Navy became a
factor facilimting the solution of the warfare outcome and the
dominating role was ployed by naval Submarine Forces. It goes
withoul saying that it did not mean the rejection of harmonic
development of submaring and surface forces of the Navy and
maritime aviation.

The development of designing and construction of the first post-
war submarines was characterized by the principle from simple to
complex, The first submarine of the Soviet Navy buili afier the war
became a torpedo  diesel-electric submarine of a medium
displacement of Project 613 (Whiskey). The development of Project
08 submarine design (started back in 1942 but suspended in 1944,
until the completion of studying captured German submarine U-250)
preceded the development of this project. Later on the design was
comrected with account of the analysis results of German submarines
of Series XX1. Thus, the best technical solutions both Russian and
foreign (in the first place, German) submarine designers were
accumulated in the developed Project 613.
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Following the submannes of
Project 613, in 1953 construction
of large dicsel-clectnc submarine
of Project 611 (ZULL began. The
struciures of these two boats are
very similar, but the displacement
of Project 611 submarines was
practically two times larger and it
, allowed them to more than double
d the cruising mnge (22,000 miles
instecad of 8,600), endurance (75
days instead of 30}, wrpedo salvo
power {10 torpedo tubes in place of
6) and ammunition (22 lorpedoes in
] place of 12). In order to improve
the habitability conditions for the
q crew during long-term cruises, iwo
distilling plants were provided on
Project 611 submarines.

Al the same time, Projects 613
end 611 cannot be called revelu-
fionary designs—a lot of features
specific to submarines of the World
War Il (e.g., artillery armament that was later dismantled) were stll
present in them. Similar to submarines of World War [l submarines
of these projects remained to be ships intended for fighting surface
ships and vessels.

A Whizkey clars submaring approache
ar fulimarine bender
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In the fifties one more of the directions of improving tactical end
technical characteristics of submarines was the increase of time of
their continuous stay underwater (submerged endurance). This
paremeter at the time was one of the major ones in providing the
submarine stealthiness.

At that time the increase of submarine siealthiness was achieved
on the account of the following:

=Increase of the store of energy for submerged propulsion;

-Economical consumption of the storape battery energy for

the submarine propulsion and ship™s needs.

The first direction included the improvement of storage batterics
(SB) (increase of their specific energy) and increase of the number
of 5B groups. The approach related to increasing the number of 5B
groups led to a dead-end as it resulted in increase of submarine
displacement and cost and deterioration of her other tactical and
technical elements. The second direction included the development
of ship's equipment with a lower power consumption level and its
rational use (e.g., galley equipment consuming a lot of power for
cooking the food was used, mainly, when the submarine was running
under diesel engines). The possibilities of creating equipment with
a low level of power consumption were miher scarce as it was
restrained by a general level of the electric industry development at
that time. High efficiency propellers were used in the designs of
diesel-electric submarines (S5) and the propulsion plant included
main prapulsion motors and economic speed mators that provided
high and low submarine speed respectively.

The listed measures allowed obtaining a very limited effect only
and, therefore, Russian designers were looking very actively for
schemes of propulsion planis (PP) that were able to ensure the
sufTicient store of energy for the submarine long-term continuous
submerged run. The second task that was set forth to the designers
of submarine propulsion plants was to obtain large power allowing
the submarine to have high submerged speed required for launching
the attack at enemy ships and for dorting off the pursuit after the
attack.

The 5B improvement could not ensure the required effect. Even
replacement of lead-acid batteries with silver-zinc cells that
possessed both higher energy indicators and much higher cost did
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not solve the problems. Thus, submanne designers were foreed to
turn their amention to the development of a propulsion plant for the
submerged propulsion with heat engines.

The creation of PP with heat engines for the submarine sub-
merged run has a long history in many countries related with sea.

In Russia (USSR) these works were started before WWI by the
search for varianis of the diesel operation in closed eycle when the
submarine was running in submerged condition. In the post-war
period propulsion plants were made afler likeliness to a steam-gas-
turbine plant of German engineer Walter. The operation of this plant
was based on an open cycle using the high-test hydrogen peroxide as
an oxidant. Since the second half of the previous century works on
creation of so called fuel cells had been continwously in progress.
The fuel cells generate the electric power based on the chemical
reaction between hydrogen and oxypen.

A Puebes-claxy submarine im the Naovel Parade om the Seova

A distinctive crown of the above pctivities was appearance in the
Soviet Mavy of submarinos of Projects 615 and A615 (Quebec, 30
units), Project 617 (Whale, | unit) and Project 613E (Befuga, | unit).
The appearance of these objects made the shore infrastrecture of
naval bases much more complicated (high-test hydrogen peroxide,
cryogenic oxygen and hydrogen). Al the same time, it*s worth noting
that the level of the machine building in general (pressure-tight
valves and fittings, thermal insulating materials) and monitoring
systems did not fully correspond 1o the specifics of these plants and
that is why their reliability was not very high.
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Submarines with such propulsion plants played their role as they
indirectly, and in a very short time, provided for the preparation of
scientific and production facilities of the country for the creation of
the first nuclear-powered submarine. And this, essentially, put the
end 1o works on other [ypes of propulsion plants.

A special role was played by a submarine of Project 617 on
which very high (for that time) submerged speed was achigved. It
allowed the desipners io pet betier understanding in the feld of sea-
going abilities and sieerability of high-speed submarines. All these
things were very important for the development of nuclear-powered
submarines (SSN).

Searching for a propulsion plant that was able to meet the foll
extent of the Navy's requirements for submerged endurance and
submerged speed resulted in an idea of utilizing nuclear power.
Profound works carmied owt in the USSR in the fifties ensured the
creation of first nuclear propulsion plants (NPP) and SSN. Tactical
and technical capabilitics obtained by submarines with NPP allowed
the Soviet Navy to solve more efficiently the missions on ocean
Innes and oplimize the compasition of Submarine Forces.

One of the choracteristic features of the naval Submarine Force
development during the after-war period was reconsideration of
attitude to submanine weapons. The artillery armament traditionally
fitted on submarines in addition to the torpedo and mine weapon had
lost its topicality when submarines were converted into submerged
cruise ships.

Almiost simaltaneously with rejection of the artillery armament
a search for the possihility to use a new type of weapons—missiles
and rockets—onhoard submarines had been started. These types of
weapons were able to provide a qualitatively new level of submarine
efficiency due to sharp increase of the target hitting range.

Project P-2, executed in 1949, became o prefude of some kind to
the creation of strategic submarines. Nevertheless, the novelty of this
subject and imperfections of missile weapons of that time did not
allow designing truly combatant submarines.

One of the problems the designers faced was the problem of
selecting the missile weapon type for submarines. The development
of cruise and ballistic missiles progressed in equally dynamic ways
at that rime. However, solving the technical problems of the cruise
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missile layout onboard the submarine seemed to be casier. As a
result, the development of submarines with croise missiles pro-
gressed faster than of submannes with ballistic missiles.

The development of first special designs of submarines with
cruise missiles intended for firing at shore area targets was started at
the beginning of the fifties, but the first implemented projects of
Soviel submarines with cruise missiles were submarines that
underwent refitting based on projects P-611 and P-613 { Whiskey Ome
Cylinder). These submarines were inended for testing of cruise
missiles P-10 and P-5.

Based on the resulis of the carried oul tests the preference was
given to missile P-5, wings of which aatomatically opened after the
missile left the container. Conversion of diesel-electric submarines
of Project 613 into carriers of these missiles began. The submarine
converting design got the number 644 ( Whiskey Twin Cplinder).

A Whiskey Fwim Cylinder of the Northern Fleet

*Mote: There i5 an interesting story how an idea of
mechanism of cruise missile wing opening was bom.,
Once Academician V.N, Chelomey came to Leningrad
on a business trip to CDB-18. He was accommodated
in hotel Obtiabrekaya thot was located opposite the
Moscow Railway Swation. The window of the comer
reom (leoking from Ligovsky Prospect) on the third
Noor of the botel, in which academician Chelomey was
living, had a vent (small opening window pane). And
the mechanism of the vent opening was absoluicly
unique, Chelomey with interest shedied this mechanism
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and immediately he got an iden. Early the next moming
he came in o hurry to CDB-18. Here Chelomey drew a
scheme how the missile wing should be open. The
solution that Chelomey spied in the hotel room made
the missile clegant and sharply reduced the diameter of
& lnunching coniainer that was very important for
container location enboard submannes,

Submarines of Project 644 represented only one of the possible
variants of o submarine armed with cruise missiles. They had an
evident drawback—they managed 1o locete enboard the submarine
only two missiles. For considerable improvement of the military and
economic ciliciency it was required to increase considerably the
number of missiles. This problem was to be the major one during
development of all subsequent Russian submarines with cruise and
ballistic missiles, Its solution was related to the search of an
optimum submarine architecture and structural layout schemes of
missile silos and containers.

The initial stages of the submarine design development ensuring
the possibility of firing at shore targets passed under uncenainty
conditions: what missiles {cruise or ballistic) should be prefered. [t
was the reason of paralfel works on the development of missile
submarine designs. In particular, development of diescl-slectric
submarines for Project 644 (1956) and Project V-611
[ 1954 }—submarine—carmiér of ballistic missiles R-11FM—were
carried out practically simultaneously.

While creating first submarines with ballistic missiles the
designers had to solve a large number of new technical problems.
They included: lavoul of massiles with a relatively large dinmeter
and length in the submarine hull; missile launching from an
oscillating and moving platform; keeping the depth under the action
of a powerfol launching pulse; ensuring that missile weapon is
continupusly ready for lounching; minimizing the pre-launch
preparation lime, In orderto avoid discrediting the idea of submarine
arming with ballistic missiles in case of failure, it was decided to
master the surface missile launch first. On the 16™ of September
1955 for the first time in the world a ballistic missile was launched
from submarine B-67 (Project V-611).
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The modified Tulu-clacs B-87 in peeparetion for lounching a bollisie missile
RITEM

To gain the experience of a submarine operation with ballistic
missiles and training the personnel for service on ships of new
projects, it was decided to re-equip five more dicsel-electric
submarines based on the improved design AV-611 (Zuly V). These
works were completed in 1957 - 1938, and as a result, the Soviet
Wavy became the first navy in the world baving in its strength
submarines with ballistic missiles.

Subsequenily, the evenis developed in even faster pace—in 1957
a launch of o full-scale missile mock-up with a solid-propellant
engine was carried out from & submarine in submerged condition;
and in 1958 a missile mock-up with liquid propellant engine was
Inunched. In Seplember 1960 a ballistic missile was successlully
launched from a running submarine from the depth of 30 m.

Creation of the first diesel-electric submanine with ballistic
missiles (S5B) had shown that the task of sinking missile attacks m
objects located deep in the enemy's termilory is quite possible. As
compared to cruise missiles intended for hitting shore fixed objects,
ballistic missiles had a considerable advantape—it was practically
impossible to intercept them using air defence aids available af that
time, This important quality of ballistic missiles made them the main
strategic weapon, the weapon of inevitable head-on attack or counter
strike. Submarines carrying this weapon first became the full
member of the stralegic nuclear triad {together with the sirategic
aviation and lond-based strategic missile forces) and after that, in
essence, the major element of the trad,
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The firsr Sondiel awclear submarise with bollirtic mizniler, a Hodel

At the end of the fifties the Soviet Navy was no more satisfied
with either technical and tactical capabilities of Project AV-611, or
the number of these submanines. This preblem could be solved only
by creation of new designs of ballistic missile submarines (SSB). A
new project of DES with ballistic missiles bocame Project 629 (55B
GOLF) and its nuclear analogue—Project 658 (SSBN HOTEL).
Appearance of submarines of Project 658 signified a new revolution-
ary stage in the development of the nationa! submprine design
school. With appearance of Project 658 the development of new
designs of 558 was stopped.

1 was lucky to be one ol the major participantz in the develop-
ment of the design of the first nationza! nuclear submanne armed with
ballistic missiles, Project 638. | clearly remember this complex but
extremely interesting period of work. Being a Deputy Chiefl
Designier, during the imitial design stages, [ actually Kepr in famds the
entire ship using for this purposc a cross-section profile paper made
with my own hands. Both the submarine hull and her major
equipment wene drawn on this cross-section paper. It wos this cross-
section paper where the main issues related to the ship configuration
were solved.
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A Yonkee-class SSEN oi sea

According to contemporary notions, 2 submarine of Project 658
was o relatively weak ship on which only three ballistic missiles
were located with a rather short runge. But we should keep in mind
that this project was & pionegr project for us and a lot of things, if
not all the things, were made for the first time, Project 658M was
similarly innovating for us. On this project we implemented on
practice the ballistic missile launching [rom o submerged nuclear
submarine. Gaining certain experience during the development of
Projecis 638 and 653M, further we bravely solved more complicated
lasks on missile-carrying submarines of subsequent projects
(66TA—YANKEE [, 66TAM—YANKEE [I, 66TB—DELTA,
667TBD-—DELTA I, 66TBDR—DELTA IIf, 66TBDRM —DELTA

V).
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Getting ahead in my story, I'd like to say a couple of words about
Project 667 A that became the basis for 2 whole family of strategic
submarines. This project implemented a number of new technical
solutions that allowed multiple increases of the ship"s combat power
{16 ballistic missiles instead of 3), reliability (in the first place, the
relizbility of a steam genemting plant), sunavability (due to
echelonment) as well as other combat and operating parameters,
Considerable changes took place in radio electronic armament of the
submarine (navigation complex, sonar systems, radio
communication). The control sysiem of ship's technical facilities
was also changed: the level of the control automatisation consider-
ably increased. All the changes resulied in the growth of displace-
ment and principal dimensions of the ship that seemed 10 be very
lnrge for us at that time.

SEGN Echo I with crvise minsiler for siriking doad-based torges

Mowadays, looking back, one can say thot we managed to {ind an
optimum in Project 667A: ships underwent the modification, were
refitted into submarines of different purposes (including into a
cruise-missile submanines—Projects 66TM, FYANKEE SSGN,
submarines with increased torpedo-missile weapons—Project
66TAT YANKEE NOTCH), but the reserve for modifications was
sufficient for more than 20 years and the submarine displacernent
was nol excessive. Moreover, the right bases laid into Project 67T7TA
allowed in future to develop this direction very fast creating designs
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of missile-carrying ships of this family. The last projects that
inherited an essential number of technical solutions of AMNUSHE.A
{(a tender woman's name—so lovingly in the Navy they called
submarines of Project 867A), were missile-carmving submannes of
Projects 677BDR and 66 TBDRM that are on the combat duty up to
now,

Simultoneously with S5BM of Project 658, submarines of Project
659 (ECHO I) with cruise missiles were developed. Contrary o the
US MNavy where the appearance of the first sea-based ballistic
missiles was accompanied by a full rejection of the cruise missile
development, the Soviet Navy changed the orientation in the eruise
missile development: this type of missile got 2 new purpose—hitting
sea moving targets (enemy’s ships and vessels). Architectural and
design solutions that became firmly established during creation of a
cruise-missile submarine after completion of Project 659 develop-
ment, were widely used subsequently on S5GN of Project 675
(ECHC Iy with cruise missiles of complex P-6 and its modifications,
The same solutions were used dunng creation of o cruise-missile
S5G (Project 651 JULIETT) as well.

A new task of hitting missile strikes at surface ships was ensured
by using cruise missiles P-6. It was reasonable to fire at hard-1o-kill
largels (e.g., strike sircraf carriers) from distances exceeding the
operating radius of antisubmarine and air defense of these ships,
Solution of a complicated task of hitting missile strikes at a
manoeuvTing target froma large distance required not only obtaining
extenal datn for the missile launch but also for the missile flight
control and guidance using a radar sight at the target beyond the

ESGN Echo Il ar yeo
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visual contact with the cruise-missile carmier. Il saveral targets were
detected the possibility was provided of their selective kill using the
transmission of the wrget radar images in the direction from mixsile
to submarine ond control commands in the direction from submaring
to mizsiles.

Julietr-class S5G with lounching contginers of P-6 missile lifted for firing

Thus, the combat task became more complicated. As a
consequence of this the submarine herself became more sophisti-
cated. Additional companents were included into the set of radio
electronic submarine aids including ship's equipment of target
indication system Argument.

The creation of submarines of Projects 651 and 675 was & next
stage in mastering techniques that were new for the submarine
shipbuilding. In particular, in the process of design a lot of attention
wiis paid 1o the problem of decreasing the primary and sccondary
acoustic fickds of the ship, So, for example, the outer hull of these
submarines for the first time was covered with a non-resanance anti-
sonar coating and low-noise propeliers in shrouds were included into
their propulsion systems thal allowed increasing considerably
subcavitation speeds of submarines, New structural materials, in
particular, low magnetic sieel, were actively used.

SSBN and SSGN of Projects 658, 659, 675 (so-called submarines
of the I" generation) played, in essence, a role of the first step in
formation of the Soviet ocean-going submarine flect. Submarines
possessing long endurance provided fulfilment of combat missions
practically in any point of the Waorld Ocean. Technical solutions
implemented in these projects 2llowed considerable improvement ol
the submarine crew habitabifity conditions.
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Non-nuclear submarines were not forgotien as well. Mew ocean-
going submarines of Project 641 (Foxtrot) and new 55 of medium
displecement of Project 633 (ROMEQ) replaced successiul 55 of
Projects 611 and 613. Generally speaking, 55 acted as an eflicient
supplement to torpedo nuclear submarines (S5M) that could solve
anti-thip tasks practically in all areas of the Ceean. Later submarines
of Project 641 passed on the baton to new S5 of Project 6418
(TANGO).
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The major efforts in the development of Project 641B were
directed towards further improvement of the ship’s qualities in
submerged condition: improvement of acoustic stcalthiness (in
particular due 1o application of hull coatings), and use of new sonar
systems. More efficient weapons and radio rechnical aids were used,
hull lines were improved as well as the crew habitability and
operating conditions, the storage battery capacity was increased.

The development of nuclear mullipurpose submarines is a
separste didactic story, At the beginning of this narration, 1I'd like to
mention that lately ot various, including academic, levels they
discuss the issue that o notion of rationalism has to be given a
scientific status. Being guided by my large practical experience of
crealing the most complex engineering systems, including subma-
rines, | am deeply convinced that notwithstanding any stafuses the
notion RATIONALISM as a methad, iechnology, 1ool, in combina-
tion with a logic comprehension and substantiation of principal
solutions, is the most proper thing for planned realizations especially
under conditions of strict financial programs. The latter condition in
the second hall of the last century during arms race, in essence, was
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absent and this fact, among many others, explained o number of
NON RATIONAL decisions during creation of S5N.

The first nuclear torpedo submarine—Project 62TA (MOVEM-
BER)—by her creation determined ond ensured a great break-
through in underwster technologies and, practically, was the
Soremother of the rest of nuclear submarine projects and, in the first
place, of the entire series of 55N of Project 627A (the 1" genera-
thom},

At the same time the decision was taken to develop a nuclear
submarine of Project 645 with a nuclear propulsion plant based on
a heat-transfer metal not being under pressure. It was both logical
and rational as they looked for a nuclear plant that could be an
alternative to planis with water coolant under high pressure, It was
a natural process a5 ot initial stages of creation of planis with water
under pressure, many of units and systems had a low reliability.

While creating designs of multipurpose submarines of the 2%
generation, a clear picture is not so evident.

Project 661 (PAPA). The development of this nuclear submanne
with cruise missiles of complex AMETISTS (first cruise missiles
with submerged launch) was carmied out al the end of the
fifties—beginning of the sixties. The main aim of this project was to
master application of titanium alloy for a submarine hull and
obtaining an extra-high speed nuclear submarine (about 40 knots),
Besides, all new equipment hod to be qualified at this project (main
propulsion plani, ship's machinery, radio ¢lectronic equipment edc.).

By her manocuvring qualities the
S5GN of Project 661 at that time had
no analogues gither in the national or
in foreign submarine shipbuilding and
played an important role in the fte of
the submarine shipbuilding.

Project 671 (FICTOR ). Works on
this project were started in 1958 The

| project was a considerable step for-
. . - wird as compared 1o the series ol S5N
E‘éﬂnr';;ﬁ;;"::mrwm of Praject 627A being under construc-
Tiiowiwm hall snd cruize missler tion: 8 single-shaft submarine with
Jfor suhmerged faymnch, increased hull dismeter, graceful lines,
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powerful torpedo weapons and sonar. Nevertheless, the design was
carried out without attempls to srep over the verge of rationality. It
was clearly revealed in Project 705 (ALFA) that was developed a
little Iater (I"11 tell about Project 705 further).

A responsible, weighted approach to
the creation of Project 671 bore its
fruits—these SSN built in s series ol 15
unils showed them perfectly well in
operation. In terms ol ship's systems
and equipment the level of unification
was very high for S5N of Project 671
and strategic SSBN of Project 667TA.
SSN of Project 6TIRT (FICTOR IT, 3
units) and 67IRTM (FICTOR [If, 26
units) followed Project 671 submarines.
All these submarines had kept their
watch at sea for many years. It should
be noted that many features characteris-
tic- for Project 671 and modifications
were later on displayed in the next
design of SSN—Project 971 (AKULA)
of the 3 generation.

it was quile possible to create SSGN
= with tactical cruise missiles based on
A Vietor Ii 55N Project 671, but the wish of the Gorky

Industrial Group (CDB-112 and Krasn-
oe Sormovo Shipyard) to create an SSN with their own forces, as
well as a concurrent wish of a very high ranking and highly re-
specied Moscow leader to run for the Supreme Council of the USSR
from the Gorky region resulted in the decision 1o create SSGN of
Project 670 (CHARLEY 1)
in the city of Gorky. This
decision was implemented
¢ though with difficulty. Hav-
ing a good basic Project 671,
y this decision, for many rea-
A Charlie | with P40 erwize missiles of com- 50ns, was both illogical and
plex ‘Ametise* irrational.

e — 37
JANUARY 2007



TUIE SIENs s RINE REYIEW

By the way, the similar situation was observed in respect 1o SSNs
of the 3% gencration as well, but without political underlying
reasons.

During construction of SSNs of the 2™ generation an idea
appeared (1 don't know exactly whose idea it was) to create a
principally new extra-automated nuclear submarine with a minimum
complement. High requirements for the speed defined the necessity
of her development with a minimum possible displacement and it
determined the utilization of a stcam-gencration plant {nuclear

An Alfa-clazs multi-pyrpare 55N in base, Narih Fleed

reactor) with a heat-iransfer metal of the 1* contour. The best
scientific, design and production forces were involved in the creation
of this 55N that got the number Project 705, The works were under
control of the highest authorities and linancing was massive.

Here | express my purely personal feelings and opinion that was
formed back at the time of Project 708 submarine development. The
appearance of such a submaring was not adequately prepared both
by the existing level of science and technology and by the entire
infrastructure of shore support. Telemetry, robotics, information
science and control system integration were not sufficiently
developed in this period. There were a lot ol concerns that the issues
of sound insulation of a very high-capacity propulsion plant could
not be efficiently resolved within the volumes of spaces where it was
located.

In my mind | somchow got such a primitive and rough analogy.
As if someone tried to put on a tail-coat on a man of the Stone Age.
They managed to do so with difficulty—and around him were the
walls of the cave, fire, hunting.
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It is clear that a tail-coat did not last for a long time under such
conditions—approximately a similar thing happened 1o 58N of
Project 705. The first-of-the-class 38N of Project 705 was in
experimental operation and covered 3,500 miles only. Other
submarines of Project 705 were in operation for 9 to 12 years. [n
respect to Project 705K submarines (with water-cooled and water-
moderated SGP) the situation was a little better, The submarines
were in service for 14 years in average performing 6 o 7 patrols.
Undoubtedly, Project 705 submarines, in terms of technology,
pushed forwerd the automatics but this push was exiremely expen-
sive. There was too little rationalism and logics in the decision on
creation Project 705, but what could we do, it was such a time...

Sometimes | think that if all the funds spent on Project 705
program were addressed (o the shore infrastructure of naval bases
and construction of cantonments with an adequate level of living for
our heroic submariners and their families, we would not have, at the
background of KURSK tragedy, such scandalous pictures of the way
of life in the Vidyaevo scttlement.

Actually, we approached the optimum structure of the naval
Submarine Forces only by the 4 generution of submarines when
only three projects were realized-—SSBN with strategic weapons,
multipurpose 55N and diesel-electric submarine (55).

Now [ come back 1o the chronology of the Russian submarine
shipbuilding evolution and to the next stage—the 3 generation
submarines.

Project 971 {Akulu). As compared

to SSN of Project 945 (Sierra) with

- ttamum alloy hulls that had been con-

; structed at Krasnoe Sormovo Shipyard

Tt since the beginning of the eighties,
submarines of Project 971 had steel
hulls and ot reduced drastically the
submarine cost and allowed the con-
struction of  series of submarines with
i involvement of several yards of the
;_h  ; md‘uiu'y. to ensure the reduction of
Absly-clars multi-purpose g:,u S5N noise level and interference level
North Flee, in base to the sonar system operation (due to

—
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introduction of a number of design measures) as well as using of the
major completing equipment already developed for other 55N of the
3* gencration. These design solutions predetermined the fate of
Project 971 submarines that were accepted for o serial constraction
and were built at two yards (the yord Leminskiy Kemsomol in
Komsomolsk-on-Amur and wvard Sevmashpredpriyatie in
Severodvinsk). During trials of the first-in-the-class submarine of
Project 971 high tactical and technical capabilities of this ship were
validated. Then started serial construction of Project 971 subma-
rines, which duplicated the tasks assigned o SSN of Projecis 945
and 94 5A (Serra), resulted in the only comrect decision: construction
of 85N of Project 943A at Krasmoe Sormovo Yard (city of Gorky)
was stopped and the fabricated sections of these submarines were
scrapped. A total of only four ships of Projects 945 and 245A joined
the MNavy.

Sicrra-class SSI¥ KOSTROMA in the North Fleer base

Submanines of Project 94| (TYPHOON) with ballistic missiles of
complex D-19 became a certain crown of the design conceplion of
the shipbuilders aspiring to create a strong ship with drastically
increased survivability that could ensure the parity with strategic
missile-carmiers of system TRIDENT of the US Navy. They managed
to do so—each heavy missile strategic submarine cruiser of Project
94| carnied 200 re-entry vehicles, and her missiles allowed her o hit
any targel located in the northern hemisphere, even when missiles
were launched, so to say, from a jefty position (dock or pier in 2
Maval Submarine Basc). The peculianity of the geographical position
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of the USSR and weight and dimension characteristics of those
missiles could not help influencing the very special architecture of
these underwater gianis,

The Tipkoon-class beavy SSEN SEVERSTAL o sea

Nuclear submarine cruisers (SSGN) of Projects 949 (OSCAR 1)
and 949A (OSCAR IT) belonged to o subclass of ships designed for
fighting o strong ses enemy. These submarines carrying 24 cruise
missiles created a real threat to large surface action forces and, in the
first place, to aircrafl carrier forces. Submarines of these projects
perfarmed a hard duty of defending our marine boundaries, went o
long cruises, coverily penetrated into the Medilermancan Sea.

I have a profound respect for submariners who served and
continue to serve on Project 949A submarines: it is not so casy to
fulfil the mission assigned to these submarines taking into account
the opposing forces, Speaking about Project 949A submarines it is
lmp-um‘I:IIl: to pl.'is over Ihl: ::utmruph with 35GN KURSK in
_ 5o Silence. This tragedy shook sail-
ors, shipbuilders and the entire
world community. In order to
carry out very thorough investiga-
~ tion of the calastrophe causes, il
was required o perform a unique
operation of KURSK salvage
from the Barents Sea bottom. The
profound study of all the malen-
Mtk it T als including those obtnined afler

KURSK, in the North Fleet the ship lifting and hor examina-
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tion in dock PD-50 allowed finding the truth—nuclear submarine
eruiser KURSK was lost in the result of explosion of a pructice
torpedo and catastrophic events emtailing that explosion. The
malerials of the catastrophe investigation showed that the crew
members who remained alive after the explosion till their last
minutes preserved their courage and fought both for the ship's
survival and their own rescue.

The loss of a submarine of Project 685 (MIKE). more widely
known under the name KOMSOMOLETS, still causes pain in the
hearts of people, The same way as the loss of KURSK, this catastro-
phe that occurred in April [ 989 and took away the lives of 42 sailors,
was very thoroughly analyzed both by the sailors and scientists.

5N K278, KOMEOMOLETE, fa the North Fleed boge, 938

Contrary to the Project 705 (Alfa) submarines, creation of 55N
of Project 685 (Mike) similarly to SSGN of Project 661 (Papa) was
nol aimed at obtaining an absolutely new ship in all her componenis,
In particular, in Project 685 the main task was lo increase sharply the
diving depth. The task mainly involved the pressure hull. A new
quality of this 55N—to sail in the ocean below the thermal (sound)
layer—resulied in the impossibility of her detection using existing
sonar facilities. In the rest part the technical outfitting of this
submarine was at the level of an SSN of the 2* peneration and
therefore she was casily adapted to the shore infrastructure and
successfully fulfilled her duty for 4 years.

According to the results of the submarine loss that, unforiunately,
due to a number of reasons, was not possible (o hifl, conclusions
were made based on the analysis of available materials, performed
calculations and experimental works., These conclusions became the
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foundation of a program that was aimed to increase the survivahility
of sailing and designed submarines. In many respects we managed
to implement this program.

These two examples from the after-war history—S5GN KURSK
and 55N KOMSOMOLETS, unfortunately prove the fact that the
profession of a submariner still bears certain risk. All the people
involved—both sailors and shipbuilders—have to understand this,
The shipbuilder's task is to minimize the risk by design solutions
laid into the design. But, most probably, such a risk will still be
preseni in the folwre. A submanng is a complex man-machine
system. Reliable technical solutions and fast and confident actions
of the entire crew trained up to automatism are equally important.

Submannes of Project 877 (KILO) continued the line of national
torpedo diesel-cleciric submarines. 1'd like 1o talk in a little more
details sbout submarines of this project. In the process of the project
development the stale-of-the-art design and construction technolo-
gies, the most perfect equipment, weapons and radio electronic aids
were used. Similar 1o their predecessors, the ships of these new
project were created with account of the possibility ol theiroperation
in any climatio zones—from the Arctic to the equator,

While creating
Project 877 a special
attention was paid 1o
the underwater
qualities of the boat.
For this purpose the
hull shape was opli-
mized (ratio of princi-
pal dimensions, axi-
A Kito-class 55 goes fo sod ally symmetric
smooth lines, improved shape of the mast fairwater), a single-shaft
propulsion plant was applied, the number of openings in the outer
hull was optimized. The listed measures allowed not only growing
the fll submerged speed but increasing the submerped cruising
range as well, reducing hydrodynomic noise generated during the
ship motion. The perfect lines of the forward end allowed improving
the operating conditions of the forward sonar army.
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The design measures on increasing the level of the submarine
acoustic stealthiness as per the primary and secondary fields
included the application of improved sonar coating on the hull, use
of the latest methods of fighting the noise level of machinery and
ways of its propagation, use of 2 low-noise propulsors and a number
of other measures.

The electric propulsion scheme was used on Project 877 for the
first time in the USSR. Use of diesel-generators allowed providing
a flextbiliry of electric power systems of the submarine, optimizing
propulsion modes under snorkel and during 5B charging. The ability
of the submanne propulsion plant o change speed was improved
(the time of picking up the speed on the shaft was reduced).

The control of the submarine combat system and technical
facilities was armanged a1 a new level. The submarine designers
managed 1o find an optimum combination of autemated and manual
operations performed by the crew during the cruise, and it provided
the possibility to reduce the complement considerably without
compromising other qualities of the ship. The reduction of the
personnel number, in its tum, allowed creating more comionable
conditions for operation and rest for submariners during an endur-
EnCe criise.

Practically all the radio electronic equipment of Project 877
submarines was developed on a new elementary base, that allowed
change to its charactenistics qualitatively and to minimize the volume
occupied by the equipment. A low level of the own ship®s interfer-
ences (o the sonar complex operation and high sensitivity of sonar
array made possible a search of the most silent targeis.,

A successful combination of tactical and technical parameters of
the ship makes it efficient both in the ocean (very far from her base)
and in & restricied water areas {in fjords, near reefs). As for the
specirum of the performed missions, Project 877 submarines are
practically universal, They are able 10 solve both anti-submarine
tasks and anti-surface ship tasks.

Solution of the listed design tasks demanded from the designers
a lot of effort and the ship designing was not so easy, The design
development required involvement of a large number of industrial
enterprises and scientific organization and very punctual coording-
tion of their activities,
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The recognition of high qualities of Project 877 submarines and
their modifications is proven by the fact of their purchasa by the
navies of many countries in the world. In 2005 the number of
consirucied submarines of Project 877 reached 35 units. 25 of them
are successfully operating abroad.

Thoughts About Future

I am used to thinking that the future, for sure, has to be better
than the time when we live. Probably, this optimism is determined
by the fact that every day we perform dozens of ncts the afier-affects
of which we can feel practically next day. Making decisions today,
fulfilling a work planned for a day we always estimate what the
resulis of these decisions and work will be. We always tend that our
dcts make our future better.

For a submarine designer arientation for fitture is quite natural:
submarines have to be in service with the Navy for many years and
successful or non-successful operation of submarines depends not
only on technical solutions implemented in their designs but also on
the MNavy's ability 1o solve the task assigned to it. The submarine
designer is obliged to look into the future, 1o weigh on the scales of
his own experience and knowledge, zll the factors on which the

submaring appearance, structure and equipment will depend.
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Many times | had 10 express my views on what future submarines
should look like, but every time | had to make corrections in the
appearance of possible submarines of the future. And it Is quile
clear—the science and technigué do not rest in peace, quile to the
contrary, their development picks up speed. The political situation
changes both in the world and in the country, the economic condi-
tions keep changing, technology develops. Submarines being o
prodiect of their own time, as a mile, reflect all the above listed
factors,

Forecasts say that in the nearest future the general character of
international relations will remain practically the same—the polarity
will be and must be preserved in the world where one of the poles
obligatory has to be Russia, [t means that Russia still necds powerful
armed forces. [t is required because of one more consideration:
Russia possesses huge resources in the bowels of the carth and
water, and that will be a constant factor of longing for foreign forces,
The role of the Navy within the armed forces of the country will
remain invariably imponant. i goes without saying that the quantita-
tive composition and structure of the Russian Mavy will be consider-
ably different from that of the Soviet Navy of the Cold War period,
and it is defined by the Military Doctrine of Russia and missions
assigned to the Navy. It is necessary to note, that the importance off
Submarine Forces within the Mavy will inevitably grow.

These particular new conditions put many questions to the Navy
and Industry. It is difficult to choose quick and correct answers o all
the questions but | think that it is advisable to oulline some part of
the tasks that already have revealed.

Special features of the submarine creation process today

1. The principle of reasonable sufficiency accepled at the present
time (lor pur country having 4—5 sea regions, ol course, the
sufficiency shall be determined with account of this factor) deter-
mines the minimization of the quantitative composition of the naval
Submarine Forces. Al the same time the reduction of the number of
submarines within the Mavy requires that combat abilities of new
submarines, without doubts, should exceed those of earlier designed
and built ships. Actually a well-known principle applies: Berrer less
bnit better.
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It is not & must that the improvement of tactical and technical
capabilities of future submarines shall be expressed in such a way
that all their parameters will be higher as compared to previous
ships. A number of technical parameters of modern submarines
already correspond to the limit that is sufficiently efficient. Such
pammeters include, for example, a full submerged specd and
endurance. Moreover, some ol the submarine parameters can be even
lower in respect to submarines of previous generations. At the same
time a number of parameters of new ships, for sure, should be
difTerent by times as compared to the predecessor ships. In the first
place, such parameters are those that are the determining ones from
the point of view of combat efficiency, namely, within the context
of solving main tasks assigned to the Navy.

As applied to future submarines, the prioritized direction in the
increase of their combat efMiciency will be, as previously,
characteristics of their weapons and stealthiness. We already
managed to achieve certain success in this direction, but a ot is stll
to be done. For example, in the arca of acoustic stealthiness the last
submarines of the 3™ generation practically matched similar
submarines of the US Navy bailt at the same time. But for subma-
nines of the X X1 century, especially taking into sccount massive and
intensive aclivities in this feld, these achievements cannot be
considered satisfactory any more. In the first place, for new projects
of submarines even lower noise level at low speed have to be
achieved. Second, taking into account the appearance in arsenals of
foreign navies of new means of the submanne search with active
sonar facilities, works on reduction of the acoustic visibility of a
submarine and on outfitting submarines with more perfiect sonar
complexes have to be continued. Third, the submaring®s ability to
remain stealthy (especially by multi-purpose submarines or SSN) has
to be widened and cover not only a slow speed mode but modes of
higher speeds as well both during transient modes and manoeuvring.
Activities directed toward increase of the submanine siealthiness ane
not exhausted with this list. Though the submarine acoustic feld will
remain the most informative even in the future, it is not the only one
source of information. Therefore we have to continue works on
reducing parsmeters and other physical fields of ships.

Speaking about the increase of the submarine stealthiness, it is
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not possible to leave aside the necessity of further improvements off
the extermal situation observation means. Even today a modem
submarine in many respects recollecis acoustic relescope—she
should be able 1o carry out search for solely low noise targets in the
ocean. Operation with weak acoustic signals, a large scope of
information derived from the water mediom, difficulty of
discrimination of useful signal a1 the interference background—ail
these things require not only powerful computing resources but
application of complicated mathematical algorithms and software as
well. Creation of such sonar complexes that are able to solve tasks
under hard hydrological conditions and in the real time scale is 2
very complicated process, but Russian companies already achieved
appreciable success in this direction. The fleet orientation, under the
present conditions, to solution of strategic tasks (deterrence of
probably enemy) and tactical tasks mainly in & close-range sea zone,
influences the technical appearance of future submarines in certain
respect as well. The formation of the balanced ship composition of
the general purpose Submurine Forces should be commied out taking
into account the necessity and possibility of the mutsally
supplementing use of multipurpose S5N and non-nuclear subma-
rines. Al the same time, it should be noted that a resemblance
between a new non-nuclear submarine and dicsel-electric submarines
that we all are used to will be very distant. A non-nuclear submuorine
of a new peneration, which will be in operation in the first half of the
XXI century, will be a new ship in terms of the quality, with a
considerably higher combat abilities and with comparatively low
cost. In the first place, new non-nuclear submarines have 1o possess
the ability to remain submerped practically dunng the entire
endurance cruise. This quality as well os acoustic stealthiness
inherent to non-nuclear submannes will allow them 1o solve
successfully their tasks in the coastal areas (and at present this task
becomes more and more important) and at the same time to sail
under the ice cover, if required. In order 1o cnsure this new quality
of non-nuclear submarines designers put a lot of effort into studies
of various oplions of propulsion planis for these ships. We hope tht
the Customer will provide more nctive suppont to these studies
initiated by the Industry.
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2. The principle described in the previous paragraph and which can
be re-formulaied as a privciple of refuse from guantitative and
gualitative redundancy receives a logic conlinuation in the principle
of @ reasonable cost of o submarine. Prospective submarines have
to be created not only with account for the minimisation of the cost
of completing items and materials, minimization of cost of the
construction yard own works, but with account of minimization of
a submarine life cycle cost. This task can be with confidence related
ie a category of arch-complicared, as achievement of high tactical
and technical characteristics of submarines growth of their scferrific
intensity inevitably will turn up the cost curve, The reduction of the
number of constructed submarines, i.e. drop of a number of subma-
rines to be constructed os a series, will create additional difficolties.
Solving the problem of reducing the cost of a submarine design,
constrection and operation lics, mainly, in the plane of application
of highly efficient technologies. Design measures also may have
certain effect (e.g., measures directed towards reduction of the ship
displacemnent, such as selection of small-size equipment and devices,
reasonable completing the submarine with equipment, rational layout
of submuaring compartments).

Of course, it is necessary (but we can oaly dream about it) 1o
liquidate monopoly in the design and production of all completing
equipment for submarines that can restrain the irmepressible growth
of the equipment cost.

3. What can be actually said about the influence of lechnology and
work arrangement of the submarine construction cost? It is well
known that the submarne consiruction cosi, (o a considerable
depres, is determined by the duration of the submanne siay on
slipways. The decrease of the slipways period is able to reduce in
reality the construction costs of the yard. It can be achieved by
application of the modular construction principles that were used in
the process ol construction of a number of 3 generation submarines.
In this case a lot of construction activities are carmied out in parallel,
the labour content is reduced and the quality of installation works is
increased as these activities are transferred from the crowded space
of a submarine hull into 2 shop where the most favourable conditions
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for aggregate assembly can be provided. Morcover, application of a
block approach to the submarine construction creaies necessary
prerequisites for paralleling of tests and trials as well. |t is known
that the duration of trinks has a lot of influence on the duration of the
submarine stay at the construction yard.

An approximately similar effect can be achieved due 10 rejection
of hydraulic pressure tesis of the submarine pressure huoll, but
deletion of this checking operation is possible only when a high
production efficiency is available at the construction yard that allows
to guaraniee the quality of important hull works.

Use of a block-module method in the submarine construction is
inseparably linked with a high working cfficiency of the design
bureay and the construction yard and with the discipline of equip-
ment supplies of the entire cooperation, The modular-nggregate
method of submarine construction requires strict observation of
scheduled terms of equipment supply from manufacturers to the
construction yard, and it means very strict control over execution of
experimental design works by the design bureau and control over
serial supplies by the construction yard.

Of course, speaking about cost and technology of the submarine
construction we cannat leave aside the necessity to improve the
production facilities of the submarine construction yards. During the
golden age of the national submarine construction the growth of
production facilities was very dynamic—the machine tool fleet was
improved, both individual technological complexes and entire
production lines were incorporated into production,

Nowadays the shipbuilding technologies (especially in part of
hull and pipe production) made a large step forward, but... unfortu-
nately, not on Russian yards that buld submarines. O course, in
order to transfer the shipbuilding onto a higher level of quality, the
financing is required. And we should say, a lot of financing. The
construction yards that barely started stand up after the production
collapse of the nineties, do not have funds for the production Tacility
development. One shall not count on bank leans under the present
conditions because there won't be money to pay back the loan. A
conclusion inevitably comes to mind: the state-owned companies
that work in the submarine shipbuilding sphere need a rcal state
suppodt,
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Using words high design efficlency and rechnological discipline
| consider them not as abstract terms but as absolutely specific
notions that have a lot of influence on the duranion and cost of the
submarine construction. Mistakes in design documenits of the design
burcau (unfortunately, there are some) result in the necessity to
cormect these mistakes at the construction yard. Of course, it means
n loss of time, labour and cemain materials losses. Taking into
account complicacy of a modern submarine {2 large nomenclature of
equipment and devices, complex connections that connect equipment
into systems and other factors) it is impossible o exclude completely
appearance of mistakes using traditional design technology. A
possible way out of such a situation is o transition to 3D modelling
systems and computerized control sysiem af engineering data (PDM-
systems), The listed systems are already in use dunng execulion of
individual design works, The next in turn—transition to a full-scale
industrial use of these systems

Modem information technologies are able to provide realistic
acceleration of the submaring construction process, For example, a
communication channel that was armanged between CDB ME Rubin
{Saint-Petersburg) and PA SEFMASH (Severodvinsk) in reality
demonstrated it efficiency. The process of information integration,
and the submarine designers and builders were the first to join this
process, inevitably will continue calching other enterprises
participating in the ship construction. The next in fum-—strong
engineering companies developing equipment for submanne
propulsion plants as well as scientific and production associations
creating radio electronic aids.

O course, the submarine design and construction efficiency is
nol limited by the ability to use actively state-of-the-ant information
technologies. In the first fumn it is necessary o talk about the
professional skills and responsibility of those who take part in the
submarine creation, about their ability of o ream work. And the laiter
quality shall show itself not only in relations between companies
creating the ships but intemnally between employees of faclories,
institutes and design buréaus.

The efficiency of the submarine designers and builders has to be
supplemented by a high level of the staff efficiency of the Customer.
We need to talk about it because the real staff efficiency is replaced
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with burcaucratism. Papers, and in the process of the ship
construction we give binth to a lot of them, do not assist in keeping
the required order but serve 1o some other purpose that cannot be
undersiood by a human mind. Approval of these papers, drawing up
contracts, payments for executed works—all these things sometimes
require as much time as was spent for the actual lechnical work,

4. The previous paragraphs once again confirmed the unbreakable
link between the Industry and the Navy, the necessity of unity of
opinion of sailors-submariners and shipbuilders on the way of the
Russinn Submarine Forces development. The system of GOST (State
Stndards) and Genernl Tactical and Technical Requirements
(GTTR), developed by the Navy and sgreed upon with the Industry,
always acted as the bases for the unity of epinion of submariners and
shipbuilders. Unfortunately, both GOST and GTTR are hopelessly
obsolete. A number of other normative naval documents used by the
designers imdhrectly also became out of date. Such normative
documents include, in the first place, Mamual on the Submarine
Damage Contral. A 101 of technical innovations that make the
damage control for the submarine crew easier and reduce the
probability of heavy consequences in case of emérgency are
incorporaled into the new submarines being under construction at
yards in Saint-Petersburg and Severodvinsk, Nevertheless, these
technical features of new submarines had not been rellected yet in
the noval documenis ihat determing the tactics oflthe damage control,
By the opinion of designers, it is important in the nearest fsture 1o
revise the normative base of the submarine design and construction
to validate its correspondence to modern conditions and to reissue
the basic documents,

5. The submarine damage control is just one of the examples of the
fact that in the process of the future submarine design they have to
be considered as an element of a complicated man-machine system.
Within these systems both a man and a ship have to fulfil particu-
larly those functions that are optimal for them. At the same fime 1t
has to be noted that continuouws growth of the technigue sophistica-
tion, use of very highly technological equipment results in the
necessity 1o compleie the submarines by professional crews only.
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Under professional we understand not a crew that was formed out of
service men hired under a contract but 8 crew every member of
which is a real professional, expert in his trade. IT one wants such
people to come to the Navy and serve in the Submarine Forces, one
should create for them normal and even better than normal financial
conditions and special conditions of life. This is not the task of the
submanne designers bul ofthe State, which these people will defend.
Quite recently the designers, who knew perfectly well the conditions
of the submariners® service, tried 1o create onboard certain comforn
that shore services were nol able to provide. This practice was good
for the Soviet times bl nowadays such an approach canmer remove
fram the agenda the issue of attractiveness of service on
submariners.

Let's assume that the State will be able to solve this problem and
submariners will actuslly become the elite of the Mavy as, e.g., in the
Navies of NATO countries, Does it mean that the designers of Nuture
submarines will nat have new questions related to the presence of 2
man in a technogenic medium of a submarine? No, questions will
always spring up and both changing technique and changing man
will give rise to them.

The submarine saturation with a sophisticaled equipment is
growing and even today it is difficult to imagine that the crew is able
1o know the hardware they are responsible for very thoroughly, at the
level of developers. Afier all, the personnel have to be able to
operate their ships competently and (o solve combat tasks using
them. It is difficult to demand from the submariners the same depth
of the hardware understanding as from those people who developed
the equipment. The conclusion suggests itself: it is necessary to
release the submarine crews from the equipment repair. And not only
has the crew to be released from this work but naval repair yards as
well. These works have to be performed by qualified specialists of
Industrial enterprises within the framework of accompanying support
during the entire life cycle of ships commissioned to the Navy.

It is time to resolve the issue of handing over to the Industry
noval ship repair yards and technical support of the ship operation,
s it wias done recently in Great Britain. It improved the quality of all
tvpes of repair and increased the level of combat training of crews.

iy~ = ————— ]
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Alla-clasy mwlti-purpose 558 in phe North Fleer baxe

Taking into account the increasing shertage of mulli-purpose
submarines | think that it is very important to have a very clear
program of a long-term support 1o keeping in the combat strength of
the Navy SSN of Project 971 (Akula) and SSGN of Project 949A
(Oscar 1),

6. Talking about future submarine and submariners who will serve
on them, it is necessary to keep in mind that both these boals end
these people will not be absolutely the same as we know them today.
Nowadays in the S Navy and In navies of some oiher countries
women serve on submarines, and this fect is taken in account duning
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the submarine design. People’s views on comfort are also changing,
Today many people cannol imagine their life without such means of
communication as Internet and it influences the fleet requirements
1o the habitability conditions on surface ships and submarines. In
particular, the British standard for the surface ship and sobmarine
habitability in line with usual requirements set forth a requirement
that is formulated as follows: A dedicated computer access connec-
tion point shall be provided for each occupant in sleeping
accommadation providing en-line information including, but not
limited to, ship administration data, en-board training material,
personal development and external news, erc,

7. An abstract from the British standard given in the previous
paragraph is just an illustration of those new tasks that the designers
of future national submarines may have. | deliberately avoid using
a8 word geweralion when mentioning future submarines, As |
understand it, the word generation has lost 1o certain extent ils
lormer meaning. When first nuclear submarines (Projects 627, 627A,
645, 658, 639) were designed and built we did not meditaie over the
fact that later on they would be related to the first generarion, tha
submarines of the second generation would follow them and
then=—rhird and fourth.

The notion generation was clear and logical when the massive
construction of submarines was carried out. It united submarines of
different types—nuclear submarines with ballistic missiles, nuclear
submarines with tactical eruise missiles, nuclear submarines and
diesel-electric submarines with torpedo and missile weapons. In spite
of different purposes of the nuclear submarines of the listed
subclasses, they were united by the unity of design approaches,
design solutions, main used equipment and radio clectronic
complexes.

The submarine construction in lerge series and within a very
short time (¢.g.. there were built 34 85BN of Project 667A ( Yankee))
required minimization of differences between ships under construc-
tion. But it was soch comveyer assembly of submarines on the
slipways thal to the largest degree met the conditions of the naval
arms race. Al the spme time the minimization of differences in serial
construction ships as well as a high degree of inter-project unifica-
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tion of nuclear submarines of different types allowed to operate
submarines and carry out their repair with the minimum number of
problems. Transition rom a generation (o a gencration ook place
only when necessary prerequisites appesred for the achievement af
a qualitative leap in iactical and technical parameters of ships, and
it required decades of tenacious efforts of scientific centres and
industrial enerprizes.

In the present situation (reduction of the number of submarines
in each subclass, construction of submaring series very protracied in
time and dynamic development of element base for radio electronic
equipment) maintaining the high level of unification of equipment
and complexes of ships of one series does not provide any more the
same cffect that was achieved during the massive construction of
submarines, On the contrary, stnving for mamtaining the snme level
of unification at any cost starts o hamper the introduction of more
progressive solutions and technologies.

Even today, especially in the world practice, the pace of
development of individunl types of engineering (and in the first place
of mdio electronic equipment) is so high that approximately in 3 10
5 years a change of gencrations of this technique takes place. It
mainly pertains to radio electronics and software. For example,
changing of computer processors (nkes place practically every two
years with doubling the computing abilities. With so fast enginecring
development we observe, figuratively speaking, an inflation or
devaluarion of old technical schievements: new systems and
complexes demonstrate higher tactical and technical capabilities that
drastically increase the efficiency of ships on which they are
installed. At the same time the displacement and principal dimen-
sions of the ship remain unchanged.

An approximately similar ¢ffect was obtained during creation of
a diesel-clectric submanine of Project 636: the submarine hull
remzined unchanged as compared to Project 877 submarine but the
boat's combat efficiency was considerably increased.

High paces of engineering development are reflected in econom-
icx, Wew fechnique washer owt the old one not only because it 15
better but because itis impossible and economically unreasonable 1o
keep the production facilities for the old equipment. The impossibil-
ity i get spare pans 1o an old TV set brings us to a shop for buying
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a new one. Similar processes are observed in the defence industry.
We are forced to use the state-pi-the-art samples of technique just
because we are not able to find spare parts for the old equipment.
For sure, the rates of improvement of submarine equipment are
pol uniform. As | already said, mdio electronics develops much
faster. The rates of development of moachine building and structural
materials are considerably lower. [t was noted that the larger was the
submarine s equipment the lower were the rates of its development.
Taking this fact into sccount in the present conditions the submanine
improvement can occur not in leaps (gpenerations), as in the not 50
distant past, but in the process of construction of a submarine series.,
Apparently, it will be reasonable to create submarines in sub-series
with transfer to the next sub-senes every 5 o 7 years, This sub-series
will be equipped with more sophisticated weapons and computers
without changing the appearance and contents of the basic design of
the ship. Such a technology, but expanded for a large time interval,
reminds the creation of strategic missile submarines of the 2*
generation, when the way from SSBN of Project 667A (Yankee) to
Project 66 TBDRM (Delta 1) was covered within 15 years.

- = -
Tarpede loading on a Klla-clars ron-muciear submaring

Similar ideas already hover in air with foreign submarine
designers. In the USA, for example, the construction of 55N°s of
VIRGIMNIA type is planned to be carried oul in small sub-series, with
intreduction of 2 certain number of new equipment and devices into
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each next constructed submarine. So, starting from the seventh hull
of 85N of Virginia class, they will be equipped with a new propul-
sion plant based on electric propulsion principles with a powerful
propulsion molor.

May be, a similar approach will be logical in application to our
national nuclear submarines as well? At least an interval of 7 to 10
years seems to be rather sufficient for a considerable modifying
change of the project appearance.

The described approach puts new tasks in front of designers of
future submarines. Design works on modifying changes of the next
submarine have (o be carmied out fast, ensuring the required rates of
the ship construction in series. It is technically possible with
acceplance of a new design technique. I will repeat that the design
should be carried out using modemn computer technologies.

B. 11talk a lot about the tasks of future submarine designers and
builders. Nevertheless, it does not mean that the rest of co-operation
participating in the submarine creation will stay aside from this
process. Undoubtedly, geopolitical changes that caused some
movements in views on a modemn fleet, on Submarine Forces, effect
the entire Industry and Science related to the future ship creation. All
participanis of the process should move forward as a united front.

The confrontation between the USSR and USA, the Warsaw
Treaty and NATO countries ﬂislll‘lg_ during the Cold War deter-
mined requirements to the Navy and, in particular, to the composi-
tion of ships. The comresponding industrial base was established in
our country for the creation and maintaining in combat readiness of
the strong Mavy, The lessening of 1ension in intermational refations
after the end of the Cold War resulted in a sharp reduction of the
number of ships, and economical process in the country brought to
sharp reduction of Minancing allocated for maintenance of the fMeet
readiness and for the development of new ships.

The existing industrial base, in cemain case, happened 1o be
excessive for the new Navy. Attempis (o use the existing production
facilities for production of civil goods were made by enterprises with
different degrees of success and, practically, without any thought-out
State policy in this respect. As a consequence of these painful
cCconomic processcs, many enlerprises that produced items for the
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submaring shipbuilding were re-directed to other spheres olaclivities
and many of them had lost their production potential.

In addition 1o this, changing the form of ownership to these
enterprses made s negative contribution into the abilities of the
submarine shipbuilding. We do not fully feel and fully overcome
consequences of all these factors. However, the hackbone already
exists for a new cooperation for creation of submarines. Today it is
imporiant to complete the process of regrowping forces anented
towards creation of modern ships. Itis required that the Governmienl
takes careful and thoughtful approach to avoid damaging newly
established links by itz comrolling actions.

—

Srategic sbmaring K-44, RYAZAN, A Delta [1] 558N, goes ta sea for patrol

Drawing the Line

Coming back 1o the anmiversary of the Russion Submanne
Forces, One hundred vears.... Itis much or little? Glancing back one
cun see that for these hundred years sailors and shipbuilders made a
lot of things. There were glorious viclories and bitter defeats and
losses on this century-long way. But the road goes on. We already
see what we have to do within the next few years. And the outlines
of mare distant prospects are also visible though less distinctly. We
are realists and we understand that the Submarine Forces will be
required by our country for long-long years, That"s why we strive 1o
look into the future and we work for the future. 1 am sure, we will be
nble to solve the appesnng questions and our submarines of the XX1
century will add vivid pages into the history of the Russian [eet.
Only those who keep walking can cope with the road, and our task
is to show them the correct direciion.l
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Nomenclsture Guide
Soviet/Russtan Submarine Classes
By Project Number with NATO Designations

Prajeet
Deslgmations

i1l

613

613

&17

627

629

633

6l
G418
651

638

LR

1]
GETA
GhHTH
GETRD
GETHDR
G6THDRM
670
GT0M
&7l
GTIRT
STIRTM

677
Gis

L EN
Gd1
845
Le b
FIA
&7

MATO Clasn
Deslgantions

Zula
Whiskey
Doehec
Whale
Movember
Gall
Romen
Foxtrot
Tanga
Juliett
Hoigl
Echa |
Papa
Yankee
Delia i
Dielta 11
Debia 11
Dekia IV
Charlie |
Charlie 11
Viclor |
Vicler I
Vheiar I
Echa [l
{Modified Kila)
blike
Bravo
Alfs
Kila
Typhoon
Skerm |
Oacar [
Crscar [1
Aknibi

LISN Ship Type
Designation

55
SSHN (Heavy)
SSN

S50
S50
ESH
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FEATURES

Undersea Defense Technology
and Coalltlon Forces In Marltime Security
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Commendsr Submaring Forces
06 Dac 2006

1o talk about one of my favorite subjects ... what Submarines
can do for the Mations ol the World.

It"s a subject which fils the theme of thiz conference. 1 will
simply answer the questions posed by UDT Pacific 2006 ... how
best to bring Undersea Technology to bear on the problem of
providing Global Maritime Security with coalition forces.

[ will postulate a short scenario as background for the discussion,
It's a scenario that illustrates just one aspect of Maritime Security.

Bad actors hijack ships of various international registries and
hold the passengers and crews hostage for ransom. This is a problem
- not of & major superpower standolT or global conflict with kinetic
strikes being traded back and forth. .. This is a problem of commerce
and securify. This is a problem where global prosperity is threatened
by small groups that ke advantage of the wide open ungovemed
maneuver space afforded by the high scas and the seas of nations
that are unable to enforce the rule of law. They take advantage of
these spaces to operate against the rule of law for various purposes
that range from illicit trade to forwarding 2 fundamentalist religious
agenda.

Gmd Mormng. | am so delighted 1o be here today. | would like

) _ [ E)
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1 Agenda

*  Why Maritime Security?
«  Why Coalition?
*  Why Undersea?
= Technology

While this scenario sounds familiar today, it also drove gur fore
fathers. It describes o time from the early days of the United States
of America,.. when the Frigates commissioned under our second
President, John Adams, were employed by our third president,
Thomas Jefferson, in this country’s first efforts o achicve our
Mational Security by working beyond our nearby coastlineg. This was
not o superpower asserting itsell” across the globe. This was o
fledgling country, protecting frecdom of navigation and commerce
through an area that was not deemed of strategic importance by the
powers of ihat day. [t was a time when we took our first sieps al
influencing the external world through seapower as a global pariner.
We did it by enforcing Global Maritime Secunity.
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@ Why Marltime Security?
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Today the problem is much different, but so many elemenis
remain the same. There is much more global commerce, and it is
continuing to grow as fast as technology and physics will allow.,
Maritime commerce directly employs 2 million people globally and
indirectly makes possible the cmployment of many times more than
thal. Taken in total, the world's Trading Fieet displaces more than
598 Million Tons. More than before, this economy 15 driven over the
ocean highways, and ps before these routes go through and near
troubled waters. ldeologies, countries, companies, peoples meet and
compete on these highways.

We all depend on the Global Economy. It provides cur liveli-
hood; it determines our nation's policies. And the Global Economy
depends on the Oceans Highways.

Mantime Security is central 1o our very existence... it provides
for nothing less than our Prosperity and our National Security.
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But why do we need to do this as a coalition? Simply put, a
coalition gives us the right Capacity, and it gives us the right
Character.

If we put a monetary value on the collective effonts of Transna-
tional Criminal Organizations, they are on a par with the collective
revenues of these eight multi-national companies. The IMF {Intema-
tianal Monetary Fund) estimates thai the laundered proceeds from
criminal activities are berween 2,0% to 4.8% of the world's GDP
annually. That would be between 5860 Billion—32.07 Trillion in
2005,

With assets on that scale for both the global legitimate and
illegitimate trading partners, coupled with the diffuse, permeating
nature of the threat, the only way (o sddress ihe problem is through
coalition partnerships. Today's security challenges are loo diverse
to rackle afone and require more capability and resources than any
one nation can deliver.

Here, Mations of the world are bound together by our dependence
on the seas and in our need for security of the vast common area they

e —————
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represent. Like in o capitalist free market, where actions made for
the purpose of individual gain serve the overall good of the market-
place and nation, actions to bring security o the seas serve the local
nationzl interesis af the same Gime they serve the global good.
Nations exercising sovercignty do not detract from global security,

they produce it

Economies provide Prosperity
Economies require Maritime Commerce
Maritime Commerce requires Maritime Security

w Why Undersea?
Scout:
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Undersea Technology brings some unique capabilities 1o bear on
the problem of Maritime Security, Those capabilities nre Persistence,
Maobility, Siealth, Power, and Payload—and they are critical. Those
capabilities allow us to fill many roles.
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If you missed it, last week one of the news ilems was the Mars
Global Surveyor project. The probe was lnunched over 10 years ngo
and was expected to last for two years. In the 10 years the planet
rover portion of it operated, it has sent back over 240,000 pictures
and scientists say it revolutionized what we were thinking about
Mars. This project has given us the best topographic map of any
planet in the solar system. The most unique contributions of the
lander come from acteally operating within the environment it is
studying with persistence and mobility. It can sample it's area over
extended periods of time and move 1o other areas to identify
varintion. Because of it's persivfence we can sce things that are not
always happening - like dust storms. Becausz of it's mobifity we
can visit places you can’i land near—like pullies.

By operaling inside the study medium, we leamed something not
discernable from orbit—Mars once had a magnetic field.

Cur undersea forces do the same on earth, as the Surveyor did on
the moon.. the scout for our nations,

Beyond Persistence and Mobility, in the problem of Maritime
Security we also need to have Sicalth, Power and Payload. The
commen denominator across these roles is the sustained ability o
observe without affecting the behavior of the subject—To see what
is happening when the subjects don’t think anyone is looking.

They also give us the ability to anonymously observe without
attribution back to our Nations.

So the answer 1o Why Undersea? ... Undersea provides Scouts
that can act for oor national interests and do it with Persistence,
Mobility, Stealth, Power, and Pavioad

One of the things that has changed since Preble, Decatur, and
Somers is the distance to the horizon. 1'l] talk more on this later, but
networking communications and sensors has pushed the arca of
awareness and knowledge much farther for both the bad actors as
well as for our Maritime Security Enforcers.

This expansion of the horizon is the primary change that
necessitates the use of Undersea Technology to help solve the
problem. With expanded sensor ranpes and communications
networking, bad actors have the ability to cease or redirect their
illicit activity based on the presence of surveillance or law enforce-
ment units. Undersea Technology brings some unigue capabilitics
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(and unique challenges) to counter those response options of the bad
aclors,
As just one example, this year a US 55N’s Intelligence, Surveil-
lance amd Reconnaissance activities made her the Scout for
SOUTHCOM Counter Narco-Terrorism  operations in the Carib-
bean. Her participation led to the seizure of over 2.8 tons of
marcotics, Marco-Terrorizis, are afTluent eriminals with significant
monelary resources and a clear incentive 1o avoid being observed.
Defeating them requires Persistence, Mobility and Stealth. Winning
against other terrorist networks requires similar capabilities.

Technology has been a great contributor to capability from under
the sea.

Sixty years ago the Pacific was o big ocean for a Submarine
Force to cover. Shown here are the spheres ol influence—sensor and
wenpon ranges of 5 of our submarines,

@ Sphere of Influence
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Their sensor range was essentially visual and it exceeded the
acoustic range of their equipment. Even with functioning radar,
targets would frequently be picked up first visually if the weather
was good. Weapons were effective to less than 2 miles.

Now, if we plot today's sphere of influence over those same
positions from 60 years ago we see quite a different picture. Not
only are our sensors much better, but the range of cur weapons
makes the Pacific Ocean a much smaller place. Acoustic Sensorscan
reach over | 00nm (with processing that allows us to son the wheat
through the chaff), and EM sensors can go even further depending
on the signals and conditions, Conventional weapons can reach oul
ta 1,200 nm.
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@ SubComms Capabllities
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The same improvements have occurred with communications
connectivity. The communications throughput of WWII wouldn't
even be visible on this chart. Today's submanines are [P connected;
their crew can chat, browse, email, view and send pictures.

Some key technologies today thet support this parimership in
Undersea Warfare by coalition forces are the ones that allow precise
common references, identification, collaboration, and visualization.
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w Challenges
» Increased Operational Availability
- Communications at Speed and Depth
« Coalftfon Communfcations
— UHF SATCOM

« Harvest Open Architecture

My last slide and lasi point ... Our challenges. 111 let you study
this list for a few moments, Addressing these challenges will help us
fully nerwork the coalition of Undersen Defense Partners. To meet
these demands of Coalition Maritime Security, we need to be able to
develop Capacity and Comparabiliy.

For Capacity, Undersea capability is expensive. We need the
submarines that we have to be more aveilable. They need to be
cheaper to build and to maintain. That means reducing the lifecycle
cost and includes things like prolective coatings, comosion engineer-
ing, and durable equipment.

For Compatability, the Coalition needs communications connee-
tivity. We need the capability to share information. That capahility
should be provided with an open architecture that allows Mexible
development and affordable modemization.
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= Challenges

The follow-on mission to the Mars Global Surveyor is the Mars
Polar Lander—due to launch within the next year. That's planned o
be a much larger vehicle because they will need more Fower, and
more Payload in their search for water beneath the surface.

In the 201 years since Licutenants Richard Somers, Henry
Wadsworth, and Joseph lsrael brought the fight to the enemy a lot
has changed. To accomplish the task they set out to do with Comma-
dore Perry’s Frigates and the first USS INTREPID, we will need a
coalition. The threat has matured with the same technology that has
made the world fiat again. Horizons are broadened and awareness
abounds. To truly deliver Maritime Security now requires Stealth,
Persistence, and Payload in the platforms enforcing it. Those
copabilities are here today in the form of Submarines and Undersea
Technaology.

Thank vou for your suppart to Undersea Capabilities.l
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MAHAN LIVES!
DEVELOPING A NEW MARITIME STRATEGY FOR THE
21"" CENTURY

by Captain James Feoggo, USN
Commander, Submarine Sguadron Six

College (NWC) in Newport, Rhode Island-—a healihy debate

on o new maritime strategy that is! The father of Naval
Strategy, Admiral Alfred Thayer Mahan, lives on! His renewed
presence is electrifying the classrooms, the offices, and the hallways
of the Naval War College as Navy and Marine Corps officers and
their academic counterpans enter into lively discussions on what
course our Navy should take in the 21" century.

S omething exciting is happening in the halls of the Naval War

alle

During the annual Current Strategy Forum NWC in June 2006,
the Chiel of Naval Operations, Admiral Mike Mullen, stimulated a
packed auditonium of officers to think about the challenges we face,
as a Mavy and a nation, from globalization and the Global War on
Terror. Globalization drives the need for critical thinking and the
development of n mew maritime strategy.'

The CNO's initiative is an important intellectual and practical
exercise. Facing the kinds of asymmetric threats that we do as a
modem Mavy, it is absolutely imperative that this discussion be
robust, thorough, and honest. In the midst of the Global War on
Terror, we are at a critical crossroads in the history of our nation and
we must chart a viable course for the Navy over the next few
decades.

The CNO's effort 1o develop 2 new maritime strategy is based on
a sound research design and is intended to be both inclusive and
transparent across all warfare specialties. Not only have line officers
from all Navy communities been invited to the table to hash out the
details of the strategy, but s0 have warfighters from the United States
Marine Corps, the United States Coast Guard and members of the
Interagency. Furthermore, the CNO is reaching out 1o indusiry and
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business leaders, the academe, and most imporiantly, Jokn (2.
Public—the American taxpayer—{or constructive feedback on the
future course that our Navy should take. In a recent Proceedings
article entitled, Laying the Keel for a New Maritime Strategy, former
naval officer and veteran reporter Art Pine quoles an unnamed
source critical of this approach as saying “that in secking outside
advice from so many groups, Navy leaders may have “punted away
their responsibility™™.” | couldnt disagree more with this statement!

There is tremendous value 1o opening up the aperture in the
beginning of this process. This is a huge undenaking and will require
much coordination, but failing to take account of the experience and
insighis of both the active and retired community of Mavy and
Marine Corps officers, outside agencies, and even our allics would
be a big mistake. All parties to this process would be well served by
consulting one of the books on the CNO's recommended reading list,
Thinking in Time. by Emest May and Richard Neustadt. Not unlike
George Santayana's famous mantra that “Those who cannot
remember the past are condemned to repeat it,” Neustadt and May
underscore the imponance of understanding history and the mistakes
that policy makers have made in the past by embarking upon ill
conceived plans that ultimately result in costly mistakes for the
natian.

In light of this important caveat, il an examinalion of the
historical foundations of our nation's maritime strategy is in order,
then this discussion naturally brings us back (o the wrtings of
Admiral Alfred Thayer Mahan, the father of mantime strategy.
Here's what he had to say about the subject in 1911:

{ am not particulardy interested hire to define the relations
of commerce to a navy. I seems reazonable to say that, where
merchant shipping exisis, it fends logically to develop the
form of protection which is called naval; but it has become
perfectly evident, by concrete examples, that a navy may be
necessary where there is no shipping... More and more it
becomes clear that the functions of mavies are distinctly
military and international, whatever their historical origin in
particular cases. The novy of the United States, for example,
took its rise from purely commercial considerations, External
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interests cannol be confined fo those of commerce. They may
be political ax well ax commercial; may be politicel because
commercial, [ike the claim to “the open door " in China; may
be political becanse military, essential to national defense,
fike the Ponoma Conal ond Howaii... or tradifions like the
Maonroe Docirine.?

In summary, st the tum of the 20° century, Mahan professed
three interconnected raticnale for meintaining & sirong navy—ihe
commercial, the military, and the political. Now let"s fost forward
to 2006 and review some of the CNO's remarks ot the Current
Strategy Forum. Admiral Mullen affirmed that there are three major
effects of globalization: The first is the undeniable expansion of
interdependent world markets and economies on a truly global scale
which binds nations, corporations and peoples together.' This
mirrors Mahan's commercial rationale,

The second is competition in the market lor increasingly scarce
encrgy resources that will ultimately play a role in the determination
of our own, our allies’, and our adversaries’ national secunty
posturc. This is aligned with Mahan"s mifitary rationale.

Finally, through globalization and the proliferation of technol-
ogy—presumably high speed means of communication like the
Internet, cellular phones, and a wide variety of television program-
ming via satellite dish—the ability to proliferate ideas 1o the masses
can stimulate conflict.® Certainly, this latter thought is completely in
kecping with Mahin's paliffeal rationale,

Adppting to the Curreal Threat
__Onc might conclude that Mahan's strategy has therefore
withstood the test of time but this is not 1911, We live in a more
dynamic environment, a century affer Mahan, and there are distinct
differences between his era and ours, Accordingly, our most recent
Mational Defense Strategy, as its strategic objectives, has to;

|. Secure the United States from direct attack.

2. Secure strategicaccess and retain global freedom ofaction

3. Strengthen allinnces and partnerships

4. Establish favorable security conditions.*
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In support of the first strategic objective, the CNO has defined a
different kind of threat in the modem era. This new threat emanates
from fourth-gencration enemies—terrorisis, proliferators of WMD
and other weapons, arganized criminals, smugplers, drug traffickers
and pirates” We must (herefore modify our thinking and our
approach in terms of the Maohanian commercial, military, and
political order, as we counter these asymmetric threats. This will
require innovation and change on the part of the United States Navy.

Change implies that we are operating from some sort of bench-
mark or baseline of a maritime strategy. Our last really serious effornt
to produce a maritime stratégy occurred while CNO Admiral James
Waiking and Secrefary of the Mavy John Lebman siood the watch in
the 1980s, as we strived to build a 600-ship Navy. During this cra of
bi-polarity, the main aim of the stralegy was 10 deter the Soviet
Union with a powerful blue-water Novy that extended our presence
in any ocean of the world and maintained control of the sca lines of
communication (SLOCs). It was incontrovertibly the right strategy
for that particular era.

In recognition of the differences between past and present,
Admiral Mullen made the following distinction; “Where the old
Maritime Strategy focused on sea control, the new one must
recognize that the economic tide of all nations rises, not when the
seas are controlled by one, but rather when they are made safe and
free for all.™ This is a compelling argument and wholly consistent
with the second objective of our National Defense Strategy, but one
ithat does not po withoul caveal-—as the CHO also pointed out—thal
while “protecting trade routes is an absolute necessary function of
a naval force, it is far from sufficient.™

In other words, thére are many more réasons 10 mainiain a
powerful Mavy. For example, we must also ensure that as g naval
power, we can either anticipate or react quickly to protect our
interests in the mext conflict or crisis. This may be one invalving war
between two smaller states that could have devastating spill over
effects on a much lorger region of the globe such as another war
between Hezbollah and Israel in Lebanon or a catastrophic natural
disaster resulting in great loss of life and a refugee crisis of epic
proportions like the recent Indonesian Tsumami, We may be called
upon o protect ourselves or our allies against fourth generation
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enemies with access 0 WMD as well as o variety of delivery
sysiems. Just knowing thal trouble is brewing can be enough o
preempt it. For this very reason, the L. S, Navy must remain on the
tip of the spear conducting Phase Zero operations (a.k.a. battlespace
preparation) and developing Maritime Domain Awareness (MDA)
wortdwide, In the event that we cannot deter aggression, we must be
prepared to act—io take the quanium leap to Phose Three (combat)
operations-—when called to do so in any theater of operations.

Strike and Theater Ballistic Missile Defense (TBMD) are of
paramount imporiance in such scenarios, It is easy for the planners
to compile Navy Mission Essential Task Lists (NMETL), but it is
harder io prioritize them and resource them. We face tough decisions
on where 1o place the right emphasis in the Navy of the future. Can
we afford a force that will be able to conduct both deep water and
littoral missions? Should we invest in Aybrid vesscls, capable of
multi-mission tasking in both blue andbrown water? Some programs
will ultimately end up on the cutting room floor because of resource
limitations. One nation cannot do it all—hence the need lor o trans-
nafional effort.

The 1,000 Ship Navy—a Global Maritime Partnership

In October 2005, Admiml Mullen articulated the desire 1o create
a *1,000 Ship NMavy™—but not one solely from our own industrial
base. Rather, this venemble force would emerge froma series of free
form cooperative agreements with allics and partners, capable and
willing to contribute to a global effort.' Our participation not only
reduces the burden on the United Siates to be the World Cop, but
also supporis objectives three and four or our National Defense
Sirategy.

A prime focus of the 1,000 Ship Navy are those rogue stale aclors
and Tourth generation threats that Gcilitate the proliferation of
WMD, smuggling of contraband, illegal narcotics, or even trafTick-
ing in persons, all of which threaten more than just eur borders. This
is a real problem. The Intemational Monetary Fund estimates that
the presemt level of global money loundering is in the realm of 2 0
§ percent of global GDP. That figure represents a whopping 52
Trillion!"' Legitimate nation states, operaling in accordance with the
rule of law lose revenue, while the criminal element profits. One
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wonders how much of this money is ihen funneled into suppon lor
terrorist activity worldwide? Clearly, something must be done,

The technology that would bind the 1,000 Ship Navy together is
nlready available on the markel. It consists of two disruptive
technologies—the Automatic [dentification System (AIS) and the
Intemnet. AlS is required by the International Maritime Organization
(IMO) for all vessels over 300 metric 1ons."® It is similar to the
Identify Friend or Foe (IFF) sysitem cumenily used by miliary
vessels and military and civilian aircraft worldwide for avoidance of
blue-on-biue incidents, Similardy, AIS labels ond broadeasts the
name of equipped military and civilian vessels and provides a
plethora of information including registry, name of the master, cargo
and destination. The vision is to one day have all legitimate irafTic
on the high scas properly ragged—in essence, we will know wheo,
what, and where the peod guys are, thereby making the bad gy
stand out like a sore thumb. Sharing of AlS information can be
accomplished through widely accessible websites on the Internet
The beauty of this combination of two systems is that it 15 |ow cost,
interoperable, and unclassified.

Proof of Concepi—dActive Endeavor and the Proliferation
Security Initiative (PSI)

On a smaller scale, precursors to the 1,000 Ship Navy concept
have existed for years. For example, the Commander, U. 5. Naval
Forces Europe (CNE) and Commander, Sixth Fleet have been
integrally involved in NATOs Operation Aciive Endeavor ol the
gateway (o the Mediterranean since /11, Since 30% of the world"s
shipping traffic passes through the Straits of Gibraltar annually, it is
absolutely essential that we maintain a vigilant watch to prevent the
negative effects of fourth generation encmies. This NATO effon is
a viable model for the 1,000 Ship Navy and one that includes the
cooperation of our former Cold War adversary —Russia. Imagine the
positive spin offs if this kind of effort could be expanded into other
potential areas of clandestine illegal activity such as the Black Sea?

The Proliferation Security Initiative (PSI) is another such effort
that differs slightly from but has been equally as successiul as denive
Endeavor. Established by President Bush in March 2003, the P51
supports eslablished United Nations Secunity Council declarations
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that the proliferation of all WMD constitutes a threat 1o international
peace and security. Like the 1,000 Ship Navy concept, PSI is
intended to be a non-binding cooperative effort to make the borders,
sen space and airspace of participating nations more secure, while
cracking down on trafficking of materials that support the prolifera-
tion of WMD. The spin offs are great: shared intelligence, access to
technology in the form of statc-of-the-art detection equipment, and
training by some of the world’s most renowned expents in the field
of counter-proliferation.

While serving on the Joint Chiefs of Staff from 2003 — 2005 and
representing ULS. inlerests in Western Europe and the Balkans, |
walched with inferest during numerous bilateral Joint StafTialks with
MATO Allies or potential PP nations in Balkans as PSI was put on
the 1able for discussion. While some briefers enjoyed limited success
in soliciting allied or PIP pation contributions for Operation
Enduning Freedom (OEF) and Operation Iragi Freedom (OIF), the
Proliferation Security Initiative, on the other hand, sold itselfl When
put in terms that clearly portray the contribution to the panticipating
nation's national interest, there was no need for ndditional salesman-
ship, PSI presents an important case study for the authors of the
1,000 Ship Navy. If the 1,000 Ship Navy is portrayed in the same
light as P35l in other words: a non-binding agreement, with
something in it for me—io include technology, training and en-
hanced sovereignty and security-——then it has the potential 1o be an
incredibly successful program.

Developing Dispersed and More Flexible Forces

As the new maritime stralegy begins to take shape, [ think it will
become apparent that we are no longer a Navy solely dependent
upon the Camier/Expeditionary Strike Group concepl of operations.
Our inherent ability to aggregate and disaggregate naval forces while
deployed is a force mufiplier. Admiral Mullen recently pointed out
that the Mon-Combatant Evacuation Operation (NEQ) during the
Israeli-Hezbollah conflict in Lebanon involved about | 70 ships from
17 nations. From the perspective of a humanitarian refugee crisis, the
operation was smoothly executed without significant incident and
once personnel had been evacuated, the international force, includ-
ing U.S. Mavy assets, dispersed."’
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If this i5 1o be the future face of naval operations, i.e. operating
in consort with other naval forces or independently on the tip of the
spedr, then we must empower our unit commanders with the right
training, the right rules of engagement, and the confidence 10 make
informed real-time decisions as they navigate the battlespace. The
tyranny of distance from COMNUS or from the big-deck carmier will
become easier to deal with as we become more network-centric and
as we embroce another new idea—the Global Fleet Station.

The Global Fleet Station is a concepl of operations that brings
together curment doctrine and coniributions from the U.5. Coast
Guard, other Services, the Interagency, and the 1,000 Ship Navy.
The Global Fleet Station would form “a hub where all manner of
Joint, Interagency, International Organizations, navies, coasl guards
and non-governmental organizations could pariner together as a
force for good.™ Strategically located throughout the world, Global
Fleet Stattons would lend themselves perfectly to architecture of
regional cooperative security agreemenis with the reerhr 1o make
them work. The Global Fleet Station initiative is refreshing in that
it can provide more flexible and adaptive forward presence while
encouraging the Interagency, other Services, allies and maritime
partners to participate in a Global Neijghborhood Watch. Inter- and
intra-governmental buy-in of the Global Fleet Station concept is a
musi for its success,

The Need lor Good Intelligence and Intelligent Warriors

As we think through all of these options, we cannot forget that
one of the most imporant commodities in the execution of o
successiul maritime strategy is the ability 1o gamer actionable
inteltigence and even more importantly, to know what to do with it
when we get i. Wherever we are going lo openite, we must have a
thorough understanding of the region. We must not only know the
order of battle of our adversaries [and our allies], and how they train
and how they fight, but we must also gain an appreciation for the
customs, traditions, language and culture of the region. This may
require some retooling of the officer corps. It will no longer be
sufficient to be just the consummate warrior and master of our
weapons systems, we must becoms mare intelligent wamiors—i.e.
warriors who are completely attuned to the environment in which we
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operale—warriors who are easily integrated into the ships, Global
Fleet Stations, the battle stalls of our allies, coalition pariners, the
Imteragency, other Services and vice versa. This transformation of
the warfighter musi root itsell at the earliest stages of our training

pipeline.

The Way Ahcad—What Comes Nexi?

When the CNO began this project, the Navy already had a vision
stiternent in the form of SeaPower 21. Formulated in 2002, and
refined over the course of four years. SeaPower 21 deals more with
capabilitics and less with platform specifics. It articulates three
pillars of the modem MNavy—Sea Basing, Sea Shield, and Sea
Sirike—all of which provide a firm loundation for the development
of a new maritime siraiegy.

Building on the vision and developing a new maritime strategy
requires a robust intellectual effort and it can®t be done in short order
5o there will be no rush io the printing press. The CNO has allocated
a year to vet different ideas and approaches. Yale University
Professor and prolific author on security studies, Dr. Paul Bracken,
made the following observations sbout the process:

The distinctive feature of the US Navy's new maritime
strutegy is that it did not start with the answer. In this, it is
quite different from much strategic thinking in the United
Stoles inm recent years. Instead off jumping to the right
answer—ihe global war on ferror, strategic balancer, it calls
for a productive conversation over the next year o sdentify
ihe concepls and issues that go in (oo mantime siralegy. This
marks & tumning point in the style of American sirategic
thinking of giving instant answers with little atiention to their
risks or consequences.’’

The productive conversation that Dr. Bracken refers 1o will be
accomplished in a number of different ways, pamanly employing
the Maval War College as the Executive Agent to facilitate debate
and discussion and the Deputy Chicf of Maval Opemtions for
[nformation, Plans and Strategy (N3/5) for the final writing and
presentation phase, What is really special about the inclusiveness of
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this effort 18 the fact that Mavy leaderzhip has agreed 1o hold a series
of converzafions with the country 1o be held in major cities ncross
the country in the next few months, The first conversation ook place
in Newport, Rhode [sland in November 2006, The next conversation
with the country was in Phoenix, Arizona in January 2007, Nation-
wide, these conversations give the senior leadership an opportunity
to tell the community of businessmen, scholars, government and
private sector employees and the American laxpayer what the future
holds for the United States Navy. This grass roots effort will not
only inform, but, build rust and confidence in the process and the
final product. Feedback from the audience is important and will be
incorporaled into the Navy's strategic thinking.

Is There a Place st the Table for the Submarine and
Submariners?

I believe that the answer is yes, and this is where you - the
readership of THE SUBMARINE REVIEW - come in. In a recent
Proccedings article on the subject of the new maritime strategy,
Capiain Roger Barnett, USN (Ret) and Professor Emeritus of the
Naval War College is quoted as saying, “The preparers of the
strategy should be practitioners—Navy and Marine Comps officers
with salt in their veins mnd relevant education,™ ™ The Naval War
College solicited nominations for officers to atiend the Military
Dptions Workshop in support of the sirategy development in
December 2006.

This workshop represented a high impact opportunity for
Component and Cperational Commanders 1o voice their input to the
gaming process and the maritime strategy. Submariners are invited
and will be present at the able.

In order 1o capture important feedback from all warfighters who
cannol attend workshops like this one, the following Maritime
Strategy website exists for you o provide direct imput from the
Fleer:
hittp: Jhiu ri find

Additionally, you have the option to express your views,
opinions, and professional experience in this forum (THE
SUBMARINE REVIEW) and others like it. There is a lot of food for
thought here so think owt of the bor and think about what the
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submarine brings to the table in the conlext of a new maritime
strategy in these dynamic times.

Submarines are serving loday as the maritime Scow!, operating
Torward, where the Navy will light. [t is the premier platform for the
conduct of Phase Zero operations—this includes Battlespace
Preparation, Intelligence, Surveillance, and Reconnaissance (ISR)
and [ndications and Warning (1&W). A common aperating picture
through globally networked connectivity allows the submarine the
luxury of wide dispersal, yet rapid assembly by virtue of its speed
and stealth. Either independently (disaggregated) or as a member of
the Strike Group team (pggregated), submarines and submanners are
conducting operations in support of the Global War on Terror
(GWOT) and Major Combat Operations real time. In fact, during
DEF and OIF, almost one-third of the Tomahawk missiles launched
came from submarines.

The Submarine Foree fully supports the 1,000 Ship Navy concept
of building alliances in its liaison with 28 maritime nations capable
of fielding a total of 228 friend(y submarines. COMNAVSUBFOR's
Diesel Electric Submarine Initiative (DESH) is one such program that
provides an opportunity for Latin American countries to conduct
direct support operations with the U.S. Fleet assets. Furthermaore, the
MNATO-led lnternational Submarine Escape and Rescue Liaizon
Office (ISMERLOQ) provides a non-threatening venue with which to
build trust and confidence among 35 of 40 submarine capable
nations worldwide, For example, ISMERLD was critical to the
recovery of the trapped Russian PRIZ submersible in August 2005."
We have a good story to lell. We should tell it.

Conclusion

The development of a new maritime strategy for the 21* century
is long overdue. Whereas A, T. Mahan's basic mtionale for main-
faining a powerful Movy—ihe military, the commercial and the
political-—have not changed, the emerging threats we face inthe 21
century have increased in complexity. As threats evolve, so does the
Navy and Marine Corps, but we are currently spread thin and must
re-evaluale whal we can do with what we have, |1 s necessary (o tum
to friends and allies for help in maintaining the rule of law and
freedom of the seas. The continued success of global commerce
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depends on this. The 1,000 Ship Mavy concept is advantageous
because it leverages off the resources of all participating nations for
the greater good. As these new concepls develop over the course of
the year, several common threads of consistency emerge—Iihe
imporance of intelligence and a common operating picture; the need
to maintain presence, but with smaller numbers of assets dispersed
over longer distances; the ability to operate in deep or shallow water;
and finally, when the call for fire comes, the answer must be potent
and immediate. There are many platforms that fulfill these require-
ments and Lhe submarine is certainly one of them. The development
of the maritime strategy will continue for the next six months, The
cutcome will not enly affect all of our futures but the future of our
Mavy. Considering this, us naval officers, we should ensure that
there is as lively a discussion and exchange of innovative ideas at the
wardroom fable as there 15 at the Naval War College. In the final
analysis, | think A. T. Mahan would be pleased.
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ARTICLES

“THE PRINCIPLES OF WHAT WAR?"
by RADM William J. Holland, Jr., USN(Ret)

Rear Admiral Holland s ¢ submarine officer who
commanded PINTADC (55N672), Submarine Squadron One
and the Submarine Sehool. He has been a frequent contriby-

tor to THE SUBMARINE REVIEW.

ast year, the Navy sponsored a contest soliciting short essays

on the principles of war. This effort was 1o elicit views of a

wide audience and foster innovative thinking and exposition
in the new era of insurgent and terrorist adversaries, The winning
cssays of this Principles of War contest that appeared in the October
2005 MNaval Institute Procgedings, elegant in expression and
interesting in expaosition, could as well have been wrilten at the time
Clausewitz wrote On War (1832). Nowhere in the three prize-
winning essays is there any mention of nuclear weapons, any clue as
to the influence of rechnology, any mention of the role of public
communications and only one allusion to the training ol the soldiery.

These writers seem to assume that the principles of war are
insulzted from the world where war is waged. But in relation to the
shoncomings mentioned above, when Clausewitz formulated his
principles, the technologies involved had not changed for two
hundred years and would continue with litile change for another
forty or so until the rifle and machine gun were fielded ashore and
steam propulsion and armor went to sea. Further, the monarchial
governments of the eighteenth and early nineteenth century did not
depend on support of anyone except & small elite. And perhaps most
significantly, in Clausewitz's time, blind obedicnce was the most
desired artribute of the soldier.

While thinking sbout nuclear weapons seemed 1o have slipped
intooblivion with the end of the Cold War, now as Nonth Korea tests
and lran continues (o seek a nuclear capability, interest and concemn
are being rekindled. However, il the resulis of this contest are
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examples, those thinking about military affairs are placidly uncon-
cerned with their importance and impact. To assume future conflicts
will be confined 10 conventional weapons by wishing it so is
pollyannaish. The first necessity in the approach to, planning for or
executing any future war will be to address the potential role of
nuclear weapons. Because of their individual explosive potential,
nuclear forces need not be equitable to have great influence.
Similarly, targets for nuclear weapons are not evenly distnbuted
among nations: a desen sheikdom has vastly fewer aim points than
Mew England, The vigorous intellectual thought that was a mainsiay
of the Cold War considerations seems (o have vanished from our
strategic landscape—but the weapons have not.

While Clausewitz's fog and friction will remain even in an
idealized network centric battleficld, lechnology does determine
tnctics. Modern war cannot be planned or fought ignoring the effects
of continually improving technologies on space, time, weaponry,
communications and logistics. Technology's importance and
influence grows as the world becomes more politically complicated
and military capabilitics expand in nature and scope. Failure to
recognize and exploit technology leads o fighting today"s war with
yesterday's weapons, Nowhere is this ignorance more evident than
calls from persons who consider themselves knowledpeable for the
United States to construct conventionally powered submarines,

Unfortunately, the experience of the present [raq War demon-
girates that Clousewitz’s first principle of war, “The stralegic
objective must be clear™ is honored more in speeches than in
strategic analyses. Today, clarity of objectives articulated persua-
sively not only provides the necessary information to direct opera-
tions, but more importantly serves (o convince the people who will
have to fight and support the war effort of the necessity for and valoe
of the sacrifices involved. In this age of mass communications and
instant analysis, the imporiance of communicating the war’s aims
and progress clearly to the general public on both sides cannot be
oversiated, Since “...war is nothing but a continuation of policy by
other means'™, the policies need to be carefully formulated, well
stated and widely understood.

Finally, while the best soldiers of Clausewitz's time were, as they
had been for two hundred years, unthinking sutomatons, modem
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battlefields require a high degree of individual initiative and skills,
No longer is it enough to be brave and do what one is told. War is
oo complex, oo technical and too diverse in occupations and
geography to win through simple bravery. Those with experience in
highly technical equipment and operations easily echo Admiral
Rickover who was known to say, “Youo can’t whip the reactor into
performing™.

The individoal and collective skills of the forces, their use in
single actions and their ability to operate in conjunction with each
other, count for more today than ever. Because the battlefield is
much less dense, individual soldiers must contribute to the collective
effort through force of their own will and not because of fear of
punishment or shame. The complexity and dispersion of the
batlefield today ashore and afloat are bevond what Clausewitz and
his heirs up through World War Il could grasp. Individual skill and
knowledge are defining asseis on the battlefield and the key 1o
paining and maintaining momentum. If there is a first principle
among the panciples that govern war, it is train,

Monc ol this suggests thot Clausewiiz's dictums have no place in
modem thinking or that the discussions in the prize-winning essays
are of no value, However, for all their elegant sociological discourse,
if these essays represent the thrust of the current thinking abour the
principles of war, then the policy and analytical commaunity seem o
be steering by the wake. The challenge 10 those with technical
expertise and operational experience is to influence the crysial ball
gazers ol every oppornunity and fet no proposition that fails 1o
acknowledge the realities of the modemn world or the lows of physics
go unchallenged M

ENDNOTE

1, Kail von Clawsewitz, Ca War, ed. & trans. by Micheel Heward and Poter Para,
Princeton, Princeton University Press, pages 67 aad 87,
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U5, NAVY AND 10® CENTURY OCEANOGRAPHY:
SUMMARY 1900-1960
by Mr. Jolin Merrill

Mr. Merrill iz a frequent contributor to THE SUBMARINE
REVIEW and is a published author of several books on the

hisrory of wndersea lechnology. He ix a retived engineer with
lemgthy experience at the New London Lab of the Naval
Undersea Warjare Center. He currenily lives in Waterford,
CT.

“This new big science is called oceanagraphy. It (s the
whole business of getting into the sea, finding out what is
there, what is underneath, studying its chemistry, ity phys-
fes...™

PARTI
Environment

Oceans with an average depth of 13,000 feet comprise about
seventy-one percent of the total area of the earth and this provides an
enormous challenge for ships on the surface and submarines below.
Maval operational success at sea is dependent on knowledge
concerning the sea’s notural and man-made ambient noise, current,
tides, turbulence, depths, lemperature, salinity, underwater ridges,
winds, ice, and intermal waoves, Today, precise details and under-
standing of the sea is required for successful strategic and tactical
operations with modem naval technology. At the start of the 20
century knowledge of the sea was at best fragmentary.

Although eceanography began when some first fact about the sea
was cbserved and recorded, “... it was not until about the middle off
the nineteenth century that systematic examination even of the
surface of the sea was serously underaken, or that scientists nwoke
to the fact that the underlying waters offered a whole new world of
exploration.™ Twentieth century technology advancemenis aided the
broadening of marine research about the physical, chemical, and
peological aspects of the seas. This new knowledge addressed Navy
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Throughout the entire 20™ century that included two world wars,
almost continuous improvements and advances in military technol-
ogy; ships, airerafl, submarines, and weapons brought new chal-
lenges. The Navy required & more complete knowledge of the oceans
to address at-sea operational requiremenis.

An cffective relationship gradually developed between the Navy
and the growing marine science community, each with divergent
needs, one with science as the goal and the other with at-sca
operational requirements. The Navy needed knowledge of the sea.

Preface

In April 1900, John Holland delivered HOLLAND VI, his modest
but practical submarine, to the United States Navy, By the start of
World War [ {(WWI), there were about 400 submarines worldwide.
During the entire 20 century, along with the universal acceplance
of the submarine there was an increasing demand for detailed
knowledpe of the nature of the submarine s operational environment,
the sea. Detecting and evading submarines became an imperative of
the 20* eentury.

In 1973, an oceanographer assessing support for marine science
in the United States for the period 1850-1940 concluded, “For
marine science, a half-century of active il not sympathetic govern-
ment suppor was over. In the next S0 years, those before the
beginning of World War Il (WWII), oceanography in the United
States was largely supporied by private institutions."™

WWII and the remainder of the 20 century witnessed a signifi-
can! increase in Navy joint ventures with private seclor maring
science lnboratorics. An article in the November 1980 issue of
Fortune noted that occanography, an expensive science, was
receiving a good portion of naval funds available for research on that
science.”

Roots for government support of gathering and disseminating
ocean information became more highly focused in 1866, when an
Act of Congress established the Hydrographic Office. The Act
expanded hydrographic work and included “the camrying out of
surveys, the collection of information and the printing of every kind
of nautical chant or publication.” The Hydrographic Office provided
oceanic support for the Navy by focusing on physical conditions,
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boundaries and currenis; oceanography in addition includes study of
maring life, physical chemistry of the ocean, and the geology of the
ocean bottom, In 1962, the Hydrographic Office was designated the
L1.5. Maval Oceanographic OfTice.

The L5, Coast and Geodetic Survey (CEGS) authorized in 1378
under the Treasury Depariment provided scientific support for
marine rescarch. In 1882, C&GS sponsored USS ALBATROSS,
built exclusively for fisheres and marnine research. At Woods Hole,
Mossachusetis, in 1885 the Survey construcied the first marine
fishery rescarch laboratory. These government  agencies brought
focus Lo marine research.

In Janwary 19032, indusirinlist Andrew Camegie, in the interest of
science founded the Camegie Institution of Washinglon. The
endowment of $10 million dollars eclipsed the endowments al five
Ivy League universitics and was fen times grester than James
Smithson's bequest to the United States ultimately leading to the
Smithsonian Institute.’ The Camegie Institution authorized the
censiruction of the wooden brigantine research ship CARNEGIE for
making magnetic Geld measurements al sea. The vessel was
commissioned in 1909 and widely used for research until 1929,
when it was destroyed by fire. Throughout the 20* ecentury and
continuing into the new century, the Institution has steadily and
broadly supporied science research, including marine science.

Two small privalely supporied Marine Biological Laboratones
were conducting marine research, one at Woods Hole, Massachusetis
{1888) and one in La Jolla, California (1903). As late as the 1930s,
* oo both were small, 1solated institutions, each with staffs ol about
a dozen people, one ship, and limited research facilities.™

The California laboratory became part of the University of
California in 1912 and the name was changed to Scripps Institution
of Oceancgraphy (510} in 1925 to reflect a broadened research
facus. The Navy Hydrographic office supported research projects at
810 as early as 1920. In 1931, 510 had one main laboratory buslding,
one small research vessel, a staff of twenty-six, and an unsteady
mnnual budget of 375,000,

In 1930, the Woods Hole laboratory filed anticles of incorporation
for the Woods Hole Oceanographic Institution (WHOI). Half of the
support for Scripps came from the University of California while the
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Rockefeller Foundation was the principal patron for WHOL Both
institutes needed multiple sources of support.

Willard Bascom, noted scientist and oceanographer, observed
“Until World War I1, American oceanography consisted mainly of
a few marine biologisis based at the Scripps Institution of Oceanog-
raphy in La Jolla, California and the Woods Hole Occanographic
Institution in Mossachusetts.'

Prior to substantial direct support for oceanography by the Navy
during WWI1, Hydrographer Admiral Walter . Gherardi provided
WHOI and 510 with seawater temperaiure, salinity, and dynamic-
sounding data gathered by the Hydrographic Office crews. In the
19305, 510 scientists conducted research on board Hydrographic
vessels.”

WWII operational requirements for surface ships, submarines,
and naval aircraft (weather needs) created extensive and time-urgent
needs by the Navy for oceanographic assistance. This wartime
oceanographic support by the marine scientists heavily contributed
to naval victory during the four-year war.

By mid-century, both WHOI and 501 became significamt
laboratories and known nationally and internationally. Belore 1930
the number of United States oceanographers was sbout six.” Prior to
WWIL, the Hydrographic Office was the primary government agency
interacting with private marine research. The onset of the war
marked the beginning of a substantial involvement with the Navy
and the maring laboratories which continued for the remainder ol the
century.

Marvin Lasky, in a review of scientific effort for ASW, 1939-
1945, points out “Prior o 1939 technical people in the field of
underwater sound probably numbered fewer than [50; by 1945 more
than 1,000 were involved.™*

Peace in 1945 did not end the Navy's need for further informa-
tion about the seas. Shortly after several years of an uncasy peace,
international politics and technological innovations applicable 10
ships, submarines, aircrafi, and weapons collectively brought
additional high priority Navy requirements for knowledge about the
sea. Answers were found in the expanding multidisciplinary field of
ocexnography. At this time, the number of people trained 1o be
oceanographers was limited. Oceanography was growing and the
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Navy supporied its development.

In the last half of the 20® Century, the Korean, Vietnam, and
escalating Cold War decpened the important relationship between
the Mavy and the oceanographic community. During this time,
oceanography grew in importance to the Navy. Last century project
names such as AMOS, CAESAR, CROS5ROADS, HEARLD,
LOFAR, JEZEBEL, SOFAR and SOSUS are some examples of
Mavy-Oceanographic joint effons. In addition 10 in-house Navy
Isboratories, privale oceanographic lnboraories and university
support, the role of industrial activities in the implementation of
these projects was significant.

Oceanographic Needs
World War 1 {WWT) and the introduction of successful submarine

operations especially by the German U-boats against navies and
merchani shipping initiated a strong interest in the characteristics of
the sea below in pursuit of sound detection as & potential weapon
against the submarine. The surface ships pursuing the submarine and
the submarine in search of targets needed the then-unknown
characteristics ol ihe seas and the paths of sound in the sea.
Mutual trust and understanding between the marine scientists and
the Navy grew throughout the century but not rapidly. A time lineof
the relationship shows a gradual increase in joint efforts during the
19205 and 30s, a huge common effort during WWII with an
adjustment period during the immediate postwar years. By mid-20*
century, the body of knowledge about the ocean’s charscteristics was
no longer fragmentary and a scientific discipline known as oceanog-
raphy was developing. Then in 1954 the nuclear submarine, new
high technology weapons, and intermational tensions, Cold War, and
Vietmam War brought increased Navy need for oceanography.

World War 1 (1914-13)

The enormous success of the German U-boat throughout the war
established the submarine as a successful weapon in several regards.
The submarines were small in size and crew requirements and
effective. In February 1917, with 150 U-beats and unrestricted
warfare, the Germans were sinking one of every four merchant ships
leaving England. As the war ended, there was no assured counter-
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measure for submannes. In 1917, the depth charge, the convoy
system, the mine and seamanship were the basis for antisubmarine
warfare (ASW)."

In 1915, George Ellery Hale a member of the Mational Academy
of Sciences (NAS), recognized the significant success of the German
U-boats. To accelerate antisubmarine warfare effort in the United
States, then a noncombatant, with President Wilson®sapproval, Hale
set up a partnership belween science and industry in the military that
accelerated the antisubmaring warfare effort.

To facilitate this, NAS in June 1916 established the National
Rescarch Council (WRC). Far the first time, the Council brought
scientists and engineers from industry and academia o address n
broad array of challenges related to upgrading military preparedness
prior to and following the April 1917 entry of the United States in
the war. On May 11, 1918, President Wilson signed an executive
order providing for the Council's perpetuation in peacetime."

The NRC, from its inception, continuously backed Navy
underwaler interests in a variety of ways. Through the years, this
assistance came prnmarly in the form ol a respected and listened-to
scientific voice in the Washingion arena where Congressional fiscal
suppor for seience-related work was frequently critical. During the
mid-1920s, NRC's science support was helpful. The NRC organized
sccording to fields of science, not around the administrative and
scientific problems of government.'’ Navy oceanographic needs
found positive support from the Council for the rest of the 20"
century. The NRC has been referred to 25 the operating arm of the
HAS."

Warime antisubmarine research and expenence pointed fo
further investigation of underwater sound as a wol for detection of
enemy submarines. The need for more accurate data about the sea
was required.

Interwar Years

In the 1920s, government agency support for marine science
usually had an applied practical aspect: safety at sca, making maps,
and the needs of the fishing industry. Privately supported marine
scientists’ onentation was in basic research. Modest post- WWI
interest stemmed in part from the successful U-boat performance
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mentioned shove and the realization that detailed knowledge about
the sea environment was lacking. Primary Navy inferest was in
underwater detection of enemy submanines. In addition to fedeml
involvement, support for merine research came from business,
private spurces, and academic interest. The 19205 were also marked
by a significant reduction in federal funding following the end of the
war. Historically, it is almost a tradition 1o reduce military funding
following the end of a war.

During the 1920s and 1930s, work related 1o the Mavy's continu-
ing interest in the underwaler detection of enemy submarines was at
the newly constructed (1923) Naval Research Labormtory (INRL) in
Anacostia, Maryland and the Submarine Signal Company of Boston.
The work started during WW1 on radio signaling and submarine
detection provided a basis for NRL's primary mission to perform
applied research and suppen naval operations. The scientisis and
technicians who worked there were primarily civilians."

Between the World Wars, three important nautical instruments
were introduced. Each device provided new information about the
seas. Sound detection and echo ranging equipment required exten-
sive knowledge regarding the propagation of sound in the sea. The
Mavy began cooperative work with oceanographic institutions.

Major New Devices

Detection equipment performance gradually revealed the impact
of the various properties of the sea, sea life and topography on
systemn performance. For the Mavy, particular oceanographic
knowledge was a prerequisite for best operational use of the
evolving equipment.

The U.S. MNavy's WWII operational requirements around the
world for surface ships, submarines, and naval aircraft (weather)
crealed extensive and time critical need for expanded oceanographic
assistance. This warlime oceanographic suppont provided by the
scientists contributed significantly to naval victory during the four-
year war.

During WWII, system development and implementation were
heavily influenced by imponant participation by physicists and
ocemnographic  (marine science) personnel. Marine scientisis
participation included going to sea on Mavy as well as Iaboratory
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ships in addition to laborstory effort. In the post-war era, both
professions were heavily pursued and the number of universities
offering marine science and related fields of study increased.

New Instrumentation

Succesziul U-boat operation during WWI1 against the merchant
and noval shipping encouraged continued investigation of submarnne
detection using sound. Results of testing the newly developed
equipment pointed towards oceanographic investigation to find
answers to problems having to do with attenuation of sound in
seawater and other related topics. The surface ships pursuing the
encmy submaring and the submarnine in search of targets required
mare information about the then-unknown characteristics ol the scas
and the paths of sound in the ocean,

Sonic Depth Finder (Futhometer)

The Fathometer and the BT contributed to the collection of data
about the sea. The efMiciency of data collection and the amount of
data collected was improved by orders of magnitude. Measuring the
depth of the ocean was always demanding and Iabor intensive and
the measurement of great depths not always feasible,

The 1920 device for depth measurement had its beginnings ina 1913
acoustic oscillator patent application by Reginald A. Fessenden,

In 1914, Fessenden installed his oscillator on the United States
Revenue cutter MIAMI while on the first Intermational leeberg Patrol
operating on the Grand Banks off Newfoundland, Canada. The
oscillator was suspended underwater from the side of MIAMI and
for three hours successfully received underwaler echoes from an
iceberg 430 fect long and 130 feet high,

Harvey C. Hayes

Hayes, a physics professor from Swanhmore College, developed
underwater submarine detection equipment during WWI at the
WRC's Fort Trumbull laboratory at New London, Connecticut
(1917-18). When WWI ended, he continued his investigations,
initially at the Annapolis, Maryland Naval Engineering Experiment
Station and then, in 1923, at the new Navy Research Laboratory
(MRL} in Anacostia, Marviznd.
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In 1922, at Annapolis, Hayes developed a sonic depth finder
(SDF) based on his work in 1918 at New London, CT. The sound
source for the echo ranging was & Fessenden 540 Hz oscillator
developed and demonstrated earlier in 1914. An MV hydrophone,
invented by Max Mason at New London during WW1, was used for
reception. The MV is a non-¢lectric binaural listening system. The
Hayes depth finder also included a timing device to determine the
time interval: from that the distance from the source to the target
could be determined."”

Depth finder performance was further enhanced by the 1ables
Hayes developed to mssist the depth finder operator to quickly
determine the depth from the observed data. “A single deep-ocean
sounding with line and sinker had taken a betier part of a day: with
the Hayes Sonic Depth Finder sounding could be executed in a
minute.""" The finder evolved into the Fathometer patented and
manufactured by the Submarine Signal Company of Boston. Within
a few years, Fathomoters were widely used by merchant shipping
and navies. By 1929, the U.S. Hydrographic Office received daily
reporis of deep-sea soundings.

During the period June 22-29, 1922, on board the destrover
U.5.5. STEWART (DD224), equipped with a Navy SDF, Hayes
made the first continuous profile of 900 decp-sea soundings to
depths greater than 3000 feet," across the entire ocean basin from
Mewport, Rhode Island, to the Azores, nnd then 1o Gibraltar. Hayes
left the destroyer at Gibraltar. Next, without interfering with its
routing, the destroyer continued on to China Station, taking a total
of 6500 nautical miles of continuous soundings.™

The ease of the sonic soundings by the STEWART, contrasting
with an earlier effort by the HMS CHALLENGER using line and
sinker demonstrates the huge advantage ofthe Hayes equipment. The
marine exploration vessel HMS CHALLENGER., in a cruise ofabout
four years (1872-76) made 300 soundings every 100 miles using line
and sinker. The STEWART"s rapid profiling introduced a new
dimension in gathering data aboat the ocean depths. At the 1904 VIII
International Geophysical Congress in Washingion, DC a sound
chart plotied 18,400 points; by 1932 the number was 370,000."

The Fathometer, in addition to much improved efficiency in
measuring depth, provided a way to reveal the undersea contours and
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greatly helped the underwater cable laying industry, reducing cable
slack required by half. Before WWII, private marine scientists using
fathometers (o investigate submarine topography and maring
geological processes found financial support from petroleum
companics.”

Hayes Memorandum

Hayes, aware of the decreased fiscal support for the Navy
following the end of WWI, felt strongly that congressional support
for NRL was critical for continuing his wartime research in the use
of underwater sound to detect enemy submarines. He addressed
these issues in a February 19, 1923 memaorandum citing the value of
oceanographic research o advance maritime safety and naval
operations. He eited the political, economic and scientific value of
oceanography.” Along with scientists from other govemment
agencies, Hayes made an effort 1o establish an oceanographic office
within the Navy but failed for lack of financial support.™

With his stutus as a schentist, his recent development of the SDF
followed by his at-sca depth measurements made his memorandum
credible. Hayes clearly poinied out the value to the Navy of more
science orientation and a convivial approach lo the marine science
community members to work jointly towards common goals. While
the memorandum did not result in the creation of an oceanographic
office, it did have beneficinl effects. Congressional and public
wwareness to the Navy and marine science was raised. In August
1923, U.S. Navy participation in a Pan-Pacific Science Congress in
Australia included sending the new light cruiser MILWAUKEE
(CL35), using the SDF en route, to make a series of ocean bottom
profiles and to present the findings 8t the Congress.™

The following year, under the aegis of the NRC and others, a
federal Interagency Conference on Oceanography was held w0
determine the nature of naval commitment to oceanographic research
for the next two decades, The planning included a positive attitude
toward cooperative oceanographic work with the Navy by the privine
oceanographic seclor.

An increage in joint civilian and Mavy oceanic research followed
this heightened awarencss about marine science, but it did not grow
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rapidly until WWII and beyond. Basic sea research with modest
fiscal support during the interwar years provided useful information
about ihe performance of underwater detection equipment. In some
of the areas researched, including salinity, hydrostatic pressure,
trbulence, air bubbles, and lemperature gradients, knowledge
grew.™ The global scale of the coming war quickly indicated the
importance of oceanography and the operationzl needs of the
military that included more than the underwater delection require-
menis.

Navy-Princeton Gravity Expedition 1932

Al thot time, there was interest in moking gravily measuremenis
! sea to increase knowledge about the earth’s underlying structure,
A submarine was suitable for the instrumentation aveilable to make
measurements. Measurements from surface craft were hampered by
surface wave action. The Mavy provided the submarine S48 for six
weeks of measurements from February 7 to March 17, 1932, With
civilian scientists aboard, gravity measurements were made in the
region of the West Indies. Submarine pravity measurements ot
depths in excess of 100 fect vsed g gimbaled multiple pendulum
device gravimeter. Submarine gravimelers were in use from [923-
1950, Hyman Rickover on a three-year tour was the executive officer
and navigator.” By mid century, surface ship equipment for gravity
subsurface measuremenis was ovailable.

Later in the century with underwater missile launches aimed ol
targets thousends of miles away, gravity variations assumed
gignificant imporiance, “Knowing gravity vanations helps o
submarine stay on course when it is underwater and sailing blind,
and when the time comes to launch a missile...that knowledge is
essential, ™

1936-37 Crucial Deceanagraphic Events
Bathythermoagraph

Undersianding how the ocean moves and mixes heat requires
accurate and continuous measurements of temperature as it changes
with depth, With this in mind, in the summer of 1934, Carl Rosby a
surmnmer resident of Woods Hole and Massachuzens Institute of
Technology (MIT) meteorologist, constructed and took 10 sea aboard
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the Atfaniiz [the Woods Hole ocesnographic research vessel) a
boxlike structure, an oceanograph, designed to record continuous
tracings of temperature versus depth in the surface layers of the
ocean. The objective was 1o be an improvemenl over the carrent
methods for measurement.™

The device consisted of & compressible bellows with a pen arm
and a stylus at one end. The stylus moved horizontally 1o tempera-
ture changes and rested on & smoked-glass slide recording the
changes. Vertical stylus movement recorded depth.™ Rosby gave the
device 1o Athelstan Spilhaus at MIT o redesign. By 1937, o
Spithaus-patented prototype called a bathythermograph (BT) was
available to go aboard the ATLANTIS.

The BT soon evolved into an important device for surface ships
seeking enemy submarines and equally desirable for submarines in
svoiding detection. Thousands were manufactured during WWIL
They were classified secret for some period after the end of the war.

LSS SEMMES (AG 24)

In late 1936, SEMMES (a 1919 destrover) was converied o a
research and experimentzl sound vessel attached to the MNavy
Rescarch Laboratory. It was equipped with highly classified
underwater sound echo-ranging pear (sonar) and working with a
submanine out of Guantanamo Bay Waval Base in Cuba. An
abnormal operating condition with the equipment was encountered.
The equipment worked well every moming. Later in the day, with
the Semmes steaming right aver the target submarine no delection
was made. When the Semmes returned to New London, Connecticut
(the ship's homeport), Licutenant William Pryor of the Semmes took
the problem to the director of WHOL The Institute was interested
and arranged to conduct almost two weeks of joint testing with the
Semmes, the Aulantis, and a submarine early in 1937 ncar
Guanianamo, Cuba. Additional tests were made following August
off Long Islind, [nstituie underwater sound and submarine detection
experiments continued into 1940,

Columbus Iselin, the assistant director at WHOI, participated in
the test and his conclusions were seminal. He put forward that the
sonar problem siemmed from the way sound traveled through water
and the layers of cooler and wanmer water near the surface caused
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bending and distortion of the sound beam. The phenomenon was
called “aftermoon effect.” The about-to-be patenied and improving
BT with the capability to provide a record of the depth and tempera-
ture certainly loomed an the horizon as an important tool (o assist the
submarine hunter (the surface ship) and the target submanne to
successfully hide from the searching hunter. Research pointed to
temperatere and pressure 25 two main vanables influencing under-
water sound transmission,’

A noteworthy aspect of this 1937 successful cooperative venture
by the Navy and Woods Hole laboratory was that it morked the
beginning of 8 continuing relationship between the Navy and the
marine science community as it grew in the years leading up to
WWIIL The Navy considered water temperature of the upper layers
enitical information. By 1940, expedited and expanded effort vastly
improved the BT for use from moving surface ships and later for use

on submarines.”

Maurice Ewing

On October 17, 1937, geophysics professor Ewing from Lehigh
University joined Columbus Iselin aboard the ATLANTIS fora test
eruise, His interest was to conduct seismic refraction experiments to
determine the thickness and makeup of sedimenis at the ocean
bottom af depths of three miles in the Morth Atlantic. He used
underwater explosives (10 pound TNT blocks) as sound sources and
noted that & chain of echoes was gencrated by repeated reflections
between the ocean bottom and the sea surface especially at the lower
frequencies and traveled long distance underwater with limited loss.
Further, il hydrophones were carefully located in this deep sound
channel the signals could be detected. Important implementation of
this channel identification followed but not immediately @
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WHAT'S IN YOUR S1IGNAL EJECTOR?
THE SHAFPE OF 3-INCH THINGS TO COME
by Capt. James H. Pastorn, USN(Ret)

Captain Jim Patton is a retired submarine officer who fx
an active consuliant in submarine matlers fo government
arid inchisiry. He commianded LSS PARGO (SN 6510),

n the very successful DARPA Submarine Payloads and Sensors

program that mn from 1999-2001, one of the subjects investi-

gated for inclusion into future submarine concepts was improved
access to the ocean environment from within the watertight envelope
- acapability vastly improved in JIMMY CARTER (55N23) and the
S80GMs. However, the Submarine Force doesn’t consist entirely of
JIMMY CARTER and SSGNs, and even if subsequent Nights of
VIRGINIA's are given significantly better access to the ocean
envirenment, the Force will consist mainly of 688s well into this
new century, and it is unlikely that any new holes will be made in
their hulls. What needs to be achieved in the near term then is o
pcquire more operational capability through existing openings.

There has already been a great deal of effort towards employing
torpedo tubes for more than just torpedocs—witmess the Long term
Mine Reconnaissance System (LMRS) and the Mission Reconfigur-
able Unmanned Underwater Vehicle (MRUUV)}—baoth involve
vihicles although (being unmanned) might be fosable, but because
of their monetary value are certainly not expendable, A more recent
development has been o greatly increase the options available 1o
operators for true expendabies launched from the venerable and
ubiguitous 3-inch signal ejector. Both the range and afMordability of
these options has been enabled by the same Moore's Law that is
responsible for increasingly more powerful and cheaper home
computers, and by dramatic reductions in the cost and producibility
of relioble fiber optics.

The type of capabilities that are currently on the rable for
development and deployment (nominelly [rom operational stances
in the order of 400-600 feet and 10-12 knots for 10-20 minotes)
include:

[==———ess . ——————— . 'I-i 109
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Two-way [RIDIUM comms

Two-way YHF comms

Two-way high data ratc UHF connectivity

360° roll-stabilized panoramic optical views
Automatic Identification System (AlS) receiver

Basic ESM receiver

Global Positioning System (GPS) receiver
Environmenial data collection sensors

Variants where two or more of the above are combined

" ® ® ® @® @& @& & @

In fact, there are so many present oplions (not 1o mention yet 1o
be imagined applications and the probability of various special
purpose variagnis some entities might want to employ in limited
numbers) that the concept of a mixsion reconfigurable device has
received favorable attention. In this concept, both to mitigate on-
board storage and supply system problems and to motivate further
innovation in payloads, s common afterbody is being developed with
an gpen archifecture analogue of non-proprietary interface upon
which, at sea, the various payloads could be mated as the mission
and the tactical situntion warrani. For example, even though some
conceivable payloads might not require some features of the
common afterbody (i.e. a one-way comms buoy not requiring the
fiber optic link), the total program cost would be well served by the
economics of quantity and simplicity of logistic support provided by
o common afterbody. Besides, as an operator having sometimes
launched rwo legacy SLOT buays at a time decades ago cach with
the same brief tape-recorded VHF message just to raise the probabil-
ity that the word would get throngh from at least one of them, there
is something to be said for having & fiber optic link to & buoy
intended for only one-way or tolally aulonomous use just to know
that the phone has been picked up on the other end or that the buoy
actually reached the surface and began its intended task—at which
time the link can be severed and the ship can be back on its way.

Some interesting issues have arisen as this concept has been more
Fully developed. One, for example, involves the speeds and depihs
from which the Navy directs that the devices must be capable of
being launched from—all of which can be met, but at some not
insignificant cost in not only monetary form, but also in weight. This

IR e — e ——————— _.}
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additional weight degrades the positive buoyancy of the device
which directly affects rise rate and also, lor optical or RF applica-
tions, the freeboard ot the surface which impacis the efficiency of
any antennas or the visible distance to the horizon, While it is ofien
tactically important to operate as fast and as deep as feasible while
employing these expendable dewvices, it would nol be an onerous
requirement—where there are significant capability/cost advantages
availoble 1o be gained—io make transient excursions (o o
slower/shallower stance for the briel period required for the actual
lsunch, after which a faster/deeper condition could be reestablished.

Another issue, given the small and fixed volume available in & 3-
inch device, is it containing enough stored energy to support, for
instance, two-way RF comms to a geosynchronous satellite some
25,000 miles distant. Many ofthe attractive batiery chemistries (such
as the Li-ion cells that power most newer laplops) are barred or
heavily restricted for submarine use. While caution is appropriate
when considenng using potentinlly hazardous material such as
mercury ct. al. in the closed environment of a nuclear submarine,
enough periodic review of hazards versus nsk management must be
conducted, as was done for the Otto fuel monopropellant in Mk 48
torpedocs, Lo guard against missing the opportunity to obtain greater
operational capabilitics while sccepting whatever additional
safeguards are required for salety. Perhaps this is done—aone would
hope so. After all, the new B ton Li-ion battery fabricaied for the
ASDS has more stored energy capoacity than the 126+ 1on main
storage batteries currently installed on U.S. submarines, and some
European companies are reportedly on the verge of building and
installing Li-ion main siorage batleries in their diesel-cleciric
submarines.

There are many options coming as ammmnition for the 3-inch
signal epector, and still more that haven't yet been conceived. The
lessons leamed and payloads developed for employment of such
expendables will not only immediately serve the Submarine Foree
well, but will also favorably affect tactics, techniques and procedures
when future submarine designs do allow for greater access (o the
ocean environment with larger expendables and even recoverable
devicesl
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SUBMARINE NEWS FROM AROUND THE WORLD

Reprimted with permission from AMI HOT NEWS; an
internet pubfication AMI International, PO Box 30,
Bremerton, Washingion, 98337

Fi A raber 2006 Ixsue
UNITED STATES—2007 Defense Budget Approved, USN
Gets 7 Hulls

In September 2006, Congress approved U55532.88 for the Fiscal
Year (FY) 2007 defense spending bill, including USS70B to fund the
wars in Irag and Afghanistan. The US Navy (USN) is slated to
receive nearly USS11B for Shipbuilding and Conversion, Navy
(SCN). Of this amount, approximately US§6.4B will be for the
construction of new ships. A total of seven ships are now authorized
beginning in FY 2007 including:

One Virginia class submarine at U551 8B.

One Lewis & Clark dry cargo ship (T-AKE) a1t USS455M.
Twao Linoral Combat Ships (LCS) at USSS21M.

Twao DDG 1000 class destroyers at US32.68. The DDG 1000
class destroyers are being funded over a 2-year period in 2007
and 2008 in order to begin both hulls ot Northrop Grumman Ship
Systems (NGSS) and Bath Iron Works (BIW) under the USN's
dual-ship strategy.

* Dne LHA-6 (LHA-R)class amphibious assault ship at USS1.1B.
The LHA-6 was moved forward from 2010 to 2007 and a San
Antonio elass LPD was pushed back 1o 2008 from 2007,

Current planning under POM-08 also calls for a total of seven
ships in 2008 (hat will include one CVN-21 aircraft carrier, one
Virginia class submarine, three LCS, one Lewis & Clark T-AKE and
one San Antonio class LPD. Beginning in 2009, the shipbuilding
plan becomes much more aggressive with a total of eleven units to
be built, increasing 1o 12 unils in 2010 and thirteen units in 2011
before leveling off ot 12 units in 2012 and beyond. This aggressive
plan is expected to help grow the Meet from the current 281 vessels
toduy to back over 300 by 2035,

L e —— e ————y
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In order to anain these numbers through POM-08 and beyond, the
USN will need 10 increase SCN funding from today’s level of around
USS11B to an average of US$13.4B. The question remains, will the
USN be able to receive the increased funding required 1o meet the
POM-08 shipbuilding plan?

SOUTH KOREA—Six More Type 214 Submarines

In late October 2006, AMI received information that South Korea
decided to move forward with the acquisition of six additional Type
214 submarines under the KS5-11 submarine program. Negotiations
between South Koren and HDW will commence by the end of 2006,
Unlike the first three units that are being built ; Hyundai Heavy
Industries (HHI), the six additional units will be split between
Daewoo Shipbuilding & Marine Engineering (DSME) and HHL The
entire class is expected to be commissioned by 2017.

This information substantiates earlier reports received by AMI
that the Type 214 program would be extended to nine units and the
later units of the class would be built in conjunction with a newly
designed 3,500-ton South Korean submarine under the 88X
program.

It must be noted that DSME built eight of the nine units of the
Chang Bogo class submarines (Type 209/1200) from 1992 through
2001 and HHI was selected to build the initial units of the Type 214,
With the continuation of the Type 214 submarines in conjunction
with the beginning of the S5X program, il appears that South Korea
fully intends on keeping two qualified submarine construction yards
in business,

GREECE~First Type 214 Continues to be Delayed

In late October 2006, AMI received information that the first
Katsonis Class (Type 214) submarine PAPANIKOLIS remains at
HDW in Germany as the Greek Ministry of Defense (MolY) and
Hellnic Mavy (HN) refuse to accept the submarine. AMI sources
indicate that the HN has identified the following continuing
problems with the first unit of the class:
= The submarine is reporiedly highly unsiable while surfaced
= The AIP system has lower output power than specified, the unit
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must be shut down after several hours of sailing due to higher
than normal operating lemperatures

# Increased propeller cavitations

= The CMS ISUS is not functioning to specification

= Attack periscope vibrates at speeds greater than three knols
making it difficult to lock onto targets

*  Seawater leakage into hydraulic systems

*  Problems with the proper function of the Mank arays

HNM sources indicate that the sea service will not aceept delivery,
until at a minimum the stability problem is resolved. The delivery of
unit aneé i now more than 18 months behind schedule and the
second unit (built at Hellenic) is expected to be launched by the end
of 2006, The question that must be considered is will the second unit
experience the same problems as unit one? Further, it could be these
problems are being over-inflated due to contractual or relationship
problems between HDW (ThyssenKrupp) and the HN. AMI will
continue to follow and update this slory as it progresses.

FRANCE—Deflense Budget Increases Tor Fifth Stralght Year to
Lock in Programs

In mid-October 2006, AMI received information that France
would increase its 2007 defense budget 1o US546.38, 2.5% over
2006 levels. This is the fifth strait year that the budget has been
increased and is in line with President Chirac’s promise to increase
the defense budpet every year under Military Program Law (MPL)
2003-2008,

The increased budget is required in order to pay for continuing
programs such as Rafale multi-role combat fighters, AS 665 Tiger
combal helicopters, LeClerc main battle tanks and France's new
Armament Air-Sol Modulaire (AASM) bomb guidance kits. For the
French Navy, the budget includes €700M (877.7M) for the new
aircrall carrier (PA2) and approximately USS2.7TB for the first three
Barracuda class submarines.

This will be the last defense budget under the Chirac
Administration as a new government will take power following
clections in May 2007. As with any election, the oulgoing

e —— ]
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administration and defense officials are concerned that an incoming
government could cut defense spending, making some programs
susceptible to cutbacks or cancellation,

The French carmer, with an estimated cost of around US$2.4B,
and the six Barracuda class submarines with an estimated cost of
around US55.58 would be attractive tarpets as both are very
expensive and a8t such an early stage of the program. The
government's large financial commitments and attempts to formally
launch both programs by May 2007 are clearly intended to make it
miuch more difficult for the incoming administration (o cancel either
of the programs, both deemed necessary to maintain France's
shipbuilding workforce as well a5 2 modem naval force.

It must be noted that while the majority of Europe was cuiting
back defense expenditures, force levels and procurement programs,
France under the Chirac Administration was able 1o keep iis promise
by increasing the defense budget during the five-year period
allowing for the modemization of the French Armed Forces. The
French Navy for example, has been able to move forward on all of
its planned procurement programs including the PA2 carrier, Forbin
{Horizon) class destroyer, Multi-purpose frigate, Le Triomphant
class 55BN, Barracuda class atlack submarines and Mistral class
LPDs.

INDIA—Seeking Delense Budget Increases from 2007 through
012

In September 2006, AMI received information that India’s
Planning Commission approved a defense budget for the eleventh
five-year plan that covers the years 2007 through 2012, The budget
is planned to increase from USST9B in the tenth plan (2002-2006)
to USS142B in the eleventh plan. It must be noted that this plan
nssumes that the Indian economy will grow by eight percent annually
during the entire five-year plan.

Although the budget is expecied 1o incrense from the current
USE798 1o USS1428, the Defense Ministry maintains that it will
still be short by around U3522B to accomplish all the goals envi-
sioned. Currently, India has very oggressive plans to modemize its
army, navy and oir force with the sea service taking the lead in
programs that are underway or planned in the shor-term.

[ S e
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The Indian Navy is currently involved in many procurement

programs and will need its funding maximized if it intends to remain
on schedule. The following programs are currently underway or

pl

anned:

Vikrant Class Aircraft Camier (Air Defense Ship): Began in April
2002, with the first unit under construction and the second unit
beginning around 2010, These two vessels cost around USS1.2B
each considering the cost of the airwing.

Kolkata Class Destroyer: The first two units are under
construction with the third unit commencing in 2007. These three
units will cost around USS400M ecach with the first unit probably
almost fully funded.

1800-1on Corvette: This program is expected to start by the end
of 2006 or early 2007 and involves the procurement of up to six
units. The entire class is expected 1o be started by 2012 indicating
that funds will be nesded under the eleventh plan. Each corvette
will probably cost around LSS 1000,

Talwar Class Frigate {Batch 1): In 2006, the Indian Navy ordered
three frigates from Russin under a USSIBE contract with the
majority of the funding probably coming in the 2007-2012 time
period.

Shivalik Class Frigate: The first three onits of the 12-umnit
program are already under construction and have already been
funded. During the 2007-2012 timeframe, the sea service will
probably begin construction on four additional units costing
around USS300M per ship.

Muclear Powered Attack/Guided Missile Submanne (Advanced
Technology Vessel): Estimated to cost around USS1B per unit,
this program could start over the next several years and will
entnil at least five units with only the first unit starting in the
eleventh five-year plan.

Scorpene Class Submarines: The first unit began construction in
early 2006 and will be followed by five additional units in the
first batch. The vessels cost around USS3I00M per unit. Some of
the cost was paid for in the tenth five-year plan with the remain-
ing under the eleventh.

Landing Platform, Dock: The zea service i3 planning for the
acquisition of two large amphibious ships of a foreign design.

e —————— ]
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The program will probably begin before the end of the decade
and will cost at least USS500M.

* Magar/Modified Magar Class LST: A fifth unit of the class is
under construction and a sixth unit will probably be funded and
started in 2007, The sixth unit, at around USE50M will be funded
under the cleventh five-year plan.

#  Future Mine Countermeasures Vessel (MOUMY): This programis
expecied to begin by the end of the decade and will entail up to
eight units, with the first four beginning by 2012, Each unit will
probably cost around LESSTSM,

«  Maritime Patrol Aireraft (MPA): The Indian Navy is expected to
make a decision on a new MPA over the next several years, This
program is expected 1o cost USSB00M.

Assuming cument construction mates for ongoing and future
procurement programs, it is estimated that the Indian Navy will
require a minimum of U552,1 B annually for procurement purposes
under the eleventh plan (2007-2012) in order 1o keep the sea service
on its replacement schedule. Current plans call for the acquisition of
30 major surface vessels and submarines over the next five to seven
years in order to replace its aging Meet.

Assuming that the Ministry of Defense receives the entire budget
of US51428 projected under the eleventh plan and the Indian Navy
receives its traditional 16-17% of budget, the sea service will receive
around USS524.1B over the five-year period. With procurement
programs costing at least US10.5B in the same period, it appears that
more funding will have o be shifled to the general navy fund as
procurement costs are projected at around 43.5% ol total navy
budpget, quite high and not sustainzble as operations and personnel
costs gencrally utilize the majority of the budget.

F vie e

INDONESIA - Indonesia Selects Russian Submarine Designs
Following AMI's 2005 and 2006 Indonesian Submarine Report

projections, in early October 2006, AMI received information that

the Indonesian Novy (IN) had made the decision to acquire Russian-

built submarines in order 1o modemize its Submanne Force. The

decision, announced by the Mavy Chiel of StafF, indicates that the

———— e |
JANUARY o7



THE SURMARTNE BEWIRW

seq service will acquire four Kilo class and two Amur class subma-
rines in the near term and up to six additional units {Batch IT) by
2024.

It appears that Indonesia made the decision to procure Russian
submarines due 10 Russia’s offer o provide military equipment
underan export credit offer, The Russian Governmient has reportedly
offered up to USS1B in credits for the purchase of the first two
submarines as well as fighter aircraft for the Indonesian Air Force.
Although Russia has offered to finance two of the initial six
submarines, it is uncertain if the four follow-on units will be
financed the same way.,

Assuming a construction contract iz in place for the first two
units by 2007; both units could be delivered to Indonesia by 2010.
Given no special financing on the four follow-on units, these may
slip to the right until Indonesia can come up with financing. If the
four follow on units are funded, AMI expects it would occur in 2000
or later with deliveries throuwgh 2014,

The six Baich [l units will probably not be addressed again until
after 2015. AMI would expect the IN to look into the possible
construction of submarines in [ndonesia when discussing the Batch
Il deal in 2015 or later.

The decision on the Russion solution foilows [ndonesia’s
attempts over the past several years to supplement and then replace
its two Cakm (Type 209/1300) class submarines that have becn in
commission since 1981, Sources indicate that South Koren, China
and Germany had also made offers to Indonesia prior to the decision
on the Russian solution. South Korea is currently overhauling the
first Indonesian Cakra class submarine ot Daewoo Shipbuilding and
Marine Engineering (DSME) under a US360M deal and offered 1o
build the Type 209/1200 class submarines similar to the Republic of
Korea Mavy (ROKN) Chang Bogo class for the IN. German
{probably Type 209/214) and Chinese (probably Song or Yuan class)
offers were also rebufTed in favor of the Russinn solution.

Circles within Indonesia have stated that the financing method
offered by Russia {15 year loan at 5.6% interest) was the besi
available and helped lead 1o the decision. In addition, Indonesia has
mande it clear over the past several vears that it intends on developing
severnl supply chains in order (o reduce any future risk due to
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military embargoes. Under this new policy, South Kaorea is providing
the [N emphibious vessels, the Dutch are providing the IN
amphibious vessels, the Dutch are providing new corveties and now
Russia with the fuiure Submarine Force.

From the ber 2 LT

UNITED KINGDOM-Future SSBN to Follow Vanguard Class
In early December 2006, the UK Ministry of Defense (Mol

published a new white paper entitled The Future of the United

Kingdom's Nuciear Deterrent. This white paper makes clear that the
Mol intends 1o maimain Brtain's nuclear deterrent beyvand 2020,

The nuclear deterrent capability equates to a new SSBN that
repleces the Vanguard class ballistic missile submarines currenily in
service on a one-for-one hasis. However, the white paper states that
the MoD will investignie 1o see if the requiremeni can be satisfied
with a fleet of only three tolal submarines, vice four. A decision on
the final number of submarines to be procured will be made when
marg infermation is available on the detailed design.

Current estimates place the cost of the procurement of four new
submarines, along with the associated cquipment and infrastructure,
at around US§29.4B. The majority of the funding for the new
submarines is expecied to fall between 2012 through 2027, O note,
it is expected that in service support costs between 2020 and 2050
will remain relatively equal to those of the submarines currently in
service iodoy.

The first of the Vanguard submarines will begin decommission-
ing around 2022 followed by a second unit in 2024, It is estimated
that it will take approximatety 17 years from the imitiation of detailed
concept waork until the first operational unit is in service, With thoss
estimates in mind, the MoD will begin initiating detailed concept
work on the replacement submarines beginning in 2007, The MoD
will likely place o contract for detml design work between 2012 and
2014, The first unit to replace the Vanguard SSBNs should be in
service by 2024,

As previously mentioned in the Defence Industrial Strategy
{DI5), published in December 20035, the MoD has been urging
industry within the UK 1o consolidate. Only through industrial
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consolidation does the MoD believe that a new replacement
submarine can be delivered “on time and at an acceptable cost.” Also
mentioned within the DIS was that the UK would begin searching
overseas for suppliers of sub-systems for naval programs within the
UK. Although hull construction and major sysiems will be main-
tained within the UK, the MoD will likely seek cost reductions by
looking overseas for sub-systems for the SSBN replacement
PrOgram.

SOUTH KOREA-Naval Update
3000-Ton Submarines (KSS-111) Delayed:

In mid-December 2006, AMI received information that the
Republic of Korea MNavy (ROKN) was delaying its 3000-ton
submarine program (KSS III). Press reporting from South Korea in
late December confirms that the Joint Chiefs of StafT announced the
deferment of the KSS (Il program in licu of additional Type 214
submannes,

AMIreceived information in October that the ROKM had decided
1o move forward with the scquisition of six additional Type 214
submarines under the K85-11 submarine program bringing that class
total to nine units. These additional Type 214s undoubtedly
the K55 [II program to the right until around 2020 when the final
214 will enter service.

Assuming that the nine Type 2145 will be constructed on
schedule and commissioned by 2020, it can be anticipated that the
ROKN will resurrect its 3000-ton program in 2018 in order to have
a continuous flow of submarines under construction at Daesweo
Shipbuilding & Marine Engineering (DSME) and Hyundai Heavy
Industries (HHI). Of note, the first three Types 2148 were built at
Daewoo but the six remaining units will be split between DSME and
HHL

CHINA-New Building Programs Continuing

The People’s Liberation Army-—Navy (PLAN) continues its
course of building up its Meet at an sccelerated rate. Sources indicale
that the following programs are continuing (o progress much mare
rapidly than originally anticipated:
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Yuan Class Diesel-Electric Submarines {$5):

Information received by AMI in early December 2006 indicales
that the PLAN has begun construction of the second unit of the Yuan
class 55. This is nearly a year behind the original estimated schedule
for hull two,

The Yuan class was first seen in mid 2004 and came as a
complele surprise to western infelligence agencies. With China’s
naval build-up, the PLAN has added more than |4 new submarines
since 2002 with many more under construction or in the planning
stage.

The Yuan is very similar in looks to the Russian Amur and is
approximatcly 75 meters (250ft) in length displacing around 2,300
tons. It is equipped with six 533mm (21 inch) torpedo mbes for YU-
4 anti-ship or YU-1 acoustic homing torpedoes, mines or Y1-8
submarine lsunched anti-ship missiles.

Anticipated 1o be a class of up to twenty units, the class should
be completed, barring any additional delays, by 2020. With the
construction of the Yuan as well as the purchase of the Kilo class
submarines from Russia, the PLAN will be in & position to
decommission its aging Romeo class 55 that are well beyond their
effective service ages, being commissioned in the 1970s.

Type 095 Class Nuclear Powered Attack Submarine (SSN):

AMI has received information that the PLAN is actively in the
process of developing its next class of S5N as follow-on (o the Type
093 (Shang class) curmently under construction.

The new Type 0795 is said to be of a more Western design hull
with improved noise reduction and weapon sysiems. Current plans
indicate that five units of the class will be built and will incorporate
a newly designed 195mw reactor unit. It will be armed with six

tubes for anti-ship and anti-submarine torpedoes as well as
anti-ship missiles and possibly the new HY -2 cruise missile,

If sources are correct that the initial planning stages are com-
pleted and long-lead equipment is being procured (listed in the 11*
Five Year Plan), the first umil ol the class could commizsion as exrly
a5 2015 with all units commissioning by 2020.
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RUSSIA/SOUTH AFRICA — Satellite Launched fram 55BN

In mid-December 2006, AMI received information that the
Russian Navy (Rosiyskiy Voennomorsky Flot - RVF) is in the
process of working with South Africa (SA) 10 launch the Blkg
(176.2 pounds) SumbandilSat, low-sanh-orbiling micro-satellile
from one of their ballistic missile submarines in 2007,

The satellite left for Russia on 07 December 2006 where it will
be taken io the Russian naval base at Murmansk and integrated into
the launch rocket, From there the assembly will be shipped to the
submarine base at Severemorsk where it will be loaded into a
Russian ballistic missile submanine (SSBN) and subsequently
launched just off the Russian coast sometime betwesn April and
May 2007, weather dependent. The rocket will likely be lounched
from one of the RVFs six Delia IV class S5BNs.

This is the first ime a satellite will be launched from an SSBN
and could herald in a new enterprise for the RVF to increase
revenues and subscquently their budget

YVARIOUS DID YOU KNOW?
Russia

On 10 November 2006, the third Lada class submarine (Project
677), RFN SEVASTOPOL, began construction ot Admiralty
Shipyard in 51. Petersburg, Russin.

India

In late December, the first Indian-buill SCORPENE (unit three)
class submarine began construction at Mazagon Dock Lid (MDL)
shipyard in India. Construction of parts for the first two unils began
ot DCN on 28 April 2006.

Chile

On 13 December 2006, the second SCORPENE submarine
(Carrera) built by DCN and Navantia for the Chilean Navy arrived
in Talcahuano Chile.l
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THE ] N,

NAVAL SUBMARINE LEAGUE HAS A NEW WEBSITE
wiww.navalsubleague.com

Captain C, Michael Garverick,USN (Ret)
Executive Director

{MEL} transferred their domain name to a new server

conlaining a redesigned webpage and database that culmi-
nated over two years work by two of our Corporate Bene factors and
League staff. The NSL webpage was redesigned with a new look and
a lot more capability to help keep it updated. A relational database
that allows the League to keep all of their data in 8 web-based
system with casy access to a number of features that are discussed
in this article. It is recommended that you log on to the website 1o
view the capabilities that are available 1o you as a casual user and
also the sdditional benefits that are available once youo log in with
your membership information.

A principal benefit of the new site is its upgraded appearance
with a capability to change much of the information on the site by a
dedicated webmaster. As you scan the tabs at the top of the site, you
will note that most of the links that were on our former webpage are
still there with some logical associations. Abowr NSL has all the basic
information about the organization, Officers, Directors, Activities
and a list of Corporate Benefactors linked to their web pages. Jain
NSL provides all the information needed (o join the League.

The next tab will have the Membership Directory that is under
construction. The League intends 1o join with the developer of Deck
Log to provide an improved resource 1o locate submarine personnel
for our members. This sile already supporis the Levering Smith
Chapter and the owner, a former member of the ROBERT E. LEE
(S8BN 601) crew, has offered to provide this capability to the
League. Members will have the opportunity to select what informa-
tion is available for public viewing. Deck Log also hosts the USSVI]
website and other USSVI Bases. We will be providing additional

On Friday, 8 December 2006 the Naval Submarine League
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information to our members as this capability is developed. The
Chapters page provides a link to Chapier websiles, where available.

The Publications 1ab links the viewer o the current index of THE
SUBMARINE REVIEW and also to the NSL UPDATES that
provide current news and information 1o our members. The NSL
Annual Report is published each year in Apnil with the results of our
fiscal year finances and operations. The Symposfums tab links 1o
pages providing further information on three annual symposia
sponsored by the League. The Awards and Recognition tab provides
a place to report winners of Flect Awards and the Undersea Warfare
Annual Photo Contest and Liternry Awards.

The Renmions tab supports our submarines in announcing
reunions and providing links to their sites for registration and further
information. Members can report their reunion to the Operations
Director st nslops@icaviel net and we will post the event on this tab.
The Submarines tab answers a request from many visitors for more
pictures of submarnines. This i8 a work in process as we load
additional pictures for presentation on this viewer. If you have
interesting photos of submarines that you are willing to share, please
send them to me at subleaguet@eaviel.net .

The Recommend Thix Site tab allows members and others to
forward o link to the website to their fmends, hopefully with a
recommendation that they consider joining the League il they are n
Submarine Advocate. The Link tab provides some convenient links
1o other sources of submanne mformation. Recommendations for
improvemnenis and additions to this tab are solicited.

The Home tab is o new feature that rotates the pictures on the
header each time you click it. Give it a try and note the variety that
is mow available.

Each member can log into the web page using their login name
or member number and a password. Your member number can be
retrieved from headquarters and il you have forpotien your pass-
word, we can resel that for you and send vou an email with that
information. Note that we encourage you o use your email address
as the login name, That will be easier for you to remember. Also, if
your current email address i3 not on file, we will bave to update that
information in order for you to receive the repont of any changes you
desire to make. We will help you with this process. Qur toll free

L e
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number and email address is available on the login page. The first
action you will have to take is to change your password from the one
we provided you. Then vou will be able to pay vour dues, change
your user name, and edit a resume’, a capability that is being added
to our support of our members. This link provides the League’s toll
free number for assistance il you need some help in getting this
information. In this section you will be able to pay your membership
duecs using our secure server, change your password and login name
and a mew feature for editing your resume. Also on this page is a link
1o provide the member with a new password if they don®t remember
their current one. You must have 2 current email address on file to
use this capability. If in doub, please call the office for assistance.

Last yvear the League reporied on an initfative to assist members
in career transition and Corporate Benefactors to link up for possible
employment opportunities. Members will be able to post a resume,
a5 noted above, on their individual page. Corporate Benefactors wall
be able to provide a list of job opportunities and review the available
resumnes for these positions. Information on the startup of the Second
Career Nerwork will be promulgated as soon as the links are
established and tested along with the policy for using them. This
capability will be announced in an NSL UPDATE and onm the
webpage,

The League appreciates all of resources and effort devoted to
developing this new capability for promoting the League and
attracting new members. If you have recommendations on how we
can improve ils uscfulness please send your ideas to
subleague@caviel.net for considerntion and implementation

ETERNAL PATROL
CDR James D. Hovaler, USHN{Rel)
LT Jon B. Jolly, USKNE
CAPT Alfeed M. Koster IV, USH{Rzt)
Mr. James R. Leach
Mr. George L. Leagemann
Dir. Crom H, Pickrell, fr.
CAPT Don O'Shea, USM{Ret)
RADM Sumper Shapiro, USN{Ret)
CDE Robern W, Ullman, USM{Ret)
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HEROQES WITHOUT MEDALS
by LTJG Gary M. Trammell, USN{Rer)

M. Trammel served i the Nevy from [ 960 unnil 1950, He
served aboard the USS ROBERT E. LEE, USS WOODROW
WILSON, USS FON STEUBEN, and USS THOMAS A.
EDISON. He completed his  department head tour as the
Weps (A Officer on SIMON LAKE AS-33, totaling 13 patrols.
Mr. Trammel is retired from Lockheed Marrin,

szilors with o chest full of ribbans and can only imagine how

that young sailor could have eamned so many awards. Many
are even the Navy Achievement Medal, which requires some truly
significant effort fo eam. At least that was the case in the 19605
through the 1980s.

Al the beginning of the flect ballistic missile program in the late
1950s and carly |960s the NMavy went out to the fleet and selected
the best-of-the-best 10 meet the manning requirements of the maost
complicated war machine ever built. These hand picked sailors and
officers came into the fleet ballistic missile program, also known as
the Polaris program, named after our steady dependable Morth star.
They had alrcady camed many awards and citations for prior service
before entering the Polaris program. These sailors vwere already
heroes with medals, not to shor-change them as not being heroes.
They were already heroes in every since of the word. Although these
mien ‘were the best-of-the-best from the fleet, their numbers were not
sufficient to fulfill the Novy's tremendous need for highly skilled
technical billets. However, the young sailors that had to be recruited
to meet the rapidly expanding requirements of the Polaris program
had very little opportunity to eam many medals and citations. They
were recruited, sent (0 basic training, and then eniered into the
training cycle 1o prepare them for the demanding duty required on
the Forty-one Aeet ballistic missile submarines that would become
the backbone ol the nuclear deterrent force of the United States
during the cold war,

Recruiting offices throughout the country began the massive job
of seleciing the young men that would be the future of the Polaris

Ynu look around the Navy today and you see many young
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program. They would become nuclear power plant operators,
electronic technicians, missile technicians, internal communications
technicians and the many other skills that would be required to
operate and maintain the FBM submarine and 115 sixteen interconti-
nenial ballistic missiles, and nuclear power planl. One of the
requirements for these highly technical fields in the submarine
service was @ commitment of six-years service. Little did these
recruiis understand that they would spend many days, even months,
beneath the world's oceans. Each submarine would bear the name of
a President or other famous person that contributed to the United
States during a time of necd. Each had a hull number preceded by
the designation SSBHN, which is the abbrevisiion for submersible
ship, ballistic, nuclear. However, this brotherhood of submarine
sailors came to think it meant Saturdays, Sundays and a Bunch of
Nights.

Each FBM Submarine, s we know, was assigned wo crews of
approximaiely 120 to 130 enlisted men and officers. Many of these
sailors would serve their six-year obligation and reenter civilian life.
Were they heroes? You bet! Even if some, after six vears, only
camed the Good Conduct Medal, the National Defense Service
Medal, and maybe a Meritoripus Unit Commendation, and/or Navy
LUinit Commendation. Sure, there were many letiers of appreciation
and'or commendation issued, but these pieces of paper were jusi
that, pieces of paper with no accompanying medal or ribbon. When
these heroes reentered civilian life there were no home coming
parades or big news articles declaring their heroism. The same is true
with those young recruits that continved beyond their six-year
obligation and made the Navy a career. There were many 20-year
plus enlisted men and officers from the FBM Submarine Force who,
when they retired could only display o few medals and/or ribbons.
Were they heroes too” Again, you bet! Many of these sailors made
10 or more patrols on one or more submarines, each lasting 60 1o 75
days, or longer. They were separated from family many times., Gone
when their children were bom. Gone when their kids graduated from
high school. Gone when the rest of us here in the United States were
sitting down 1o a great Thanksgiving dinner. Gone at Christmas time,
and someone else had to play Sania for their children. The other
heroes, their wives, were without husbands for roughly half of their

S ———— e, v
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carcers, which is another story well covered by Mr, David R. Hinkle
in the October 2006 issue of The Submarine Review, These sailors”
perseverance and dedication 10 country and duty was the key
ingredient that helped win the Cold War. Yes! They were all heroes,
and there are still many out there beneath the world's oceans
protecting America today in the great Trident Submarines that stand
guard to insure America's freedoms. They also may not earn many
medals or nbbons, but like our forty-one for freedom sailors, they
too are HEROESIH

Hgmm The Nimitz Museum
%HC has been designated as

OF the Pacific War R —

The Nimitz Foundation is the not-for-profit entity that supporis
the Museum and is raising funds 1o support the creation of a
WWII Submarine Memorial, featuring the sail of USS
PINTADO (§5-387). The Foundation is raising $250,000 1o
develop this memorial and respectfully solicits donations to
support this need. Tax deductible donations can be mailed 10:

Admiral Nimitz Foundation
WWIl Submarine Memorial
328 E Main ST
Fredericksburg TX 78624-4612
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ANOTHER DAY FOR THE STINGRAY

by CAPT Jack O'Connell, USN(Ret)

in USS CAIMAN (55 323) under LCDR Hap Pemy as

Commanding Officer. CAIMAN was assigned unusual duty that
week. We were 1o serve as a pseudo USS STINGRAY (55-186) in
making a half-hour episode for Navy Log. The TV series was based
upen real evenis in the Navy, many taken from WWII deck logs.
STINGRAY had distinguished herself while carrying out Life Guard
duties in connection with air strikes on Japanese facilities at Guam
in June 1944, One day she rescued five downed airmen, one while
under fire from Japanese artillery ashore, This episode would be
titled A Day for the Stingray

The producer, director, actors and technical staff came aboard. A
camera platform was built on the deck forward of the bridge cockpit
to shoot bridge action and some alongside recovery action. All the
filming would be dont surfaced since we couldn't dive with the
camera platform in place.

Some shooting went on in the control room. It was fascinating to
see the actor serving as diving officer being sprayed with facial
sweal 50 the camera could show fypical submerged submarine
tension to the viewing public.

There were a number of topside scencs. Several involved
rescuing downed aviators, pulling them up off life rafts. One very
exciting sequence involved a Navy SNI, painted to resemble a
Japanese Zero fighter, making strafing runs on the boat and the
topside personnel scrambling (o get below,

However, the scene that really resonnted with John and me
invalved the two of us. We were extras, backing up the CO (actor)
and OOD (actor) on the bridge. The script called for the XO (another
actor) to stick his head up through the bridge hatch while holding a
message form and say something like “Captain, there iz another
downed aircraft, 20 miles bearing 340 from us.™ He blew his lines
teeelve times, Take followed take ad nowseam. John and [ were

It was 1956 in San Diego. John Shilling and | were junior officers
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convineed that there was a career for us in TV acting if we ever pot
tired of submarine duty.

My mother later wrole me that she had seen the episode on TV
and recognized my cars sticking out in the background, Oh well, sic
transit gloric.

THE SUBMAR VIEW

THESUBMARINE REVIEW is o quarterly publication of the
Naval Submarine Leagee. |t isa forum for discussion of submarine
matiers. Mol only are the idees of its members 1o be reflecied in the
REVIEW, but thoss af ethers as well, who gre interesied im subma-
rines and submarining,

Articles for this publicafion will be eccepied on ony subjeci
closely related io submarine matters. Their length should be n
mazimuem of sbout 2500 words, The Lesgoe prepares REYIEW
copy for peblication using Word Perfect, IT posmible to do so,
sccompening o submission with 0 3.57 diskette s of significant
assiEience in thai process, Editing of articles for |:|.lr|'lj may be
necessary, since imporant ideas should be readily underitood h_'r'lir
readers of the REVIEW,

A :Iip-l:l:ld of up 1o 5200.00 will be paid for each major ariicle
published. Articles sccepied for publicatlon Im the REVIEW
hecome the property ol the Navel Submarine Lesgue. The views
expressed by the suthors nre their own and are nol to be constnicd 1o
b those of the Noval Submarine League..

Commeniz an articles and brief discutsion items ere welcomed
to make THE SUBMARINE REVIEW a dynomic reflection of the
League’s interest in submarines.

Anticles shoald be submitted to the Editor, SUBMARINE
REVIEW, P.O. Box 1144, Annandale, VA 22003,

e ——————
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POWER SHIFT
BY DAN GILLCRIST
iUniverse, 2006
Lincoln, NE
[SEN-13:078-0-305-38574-4

Reviewed by
CAPT. Bill Norris

n o way the forward to this book should not be read until the

reader hos fnished the book. 1t mainming a 2ero angle in

summarizing the many fine and vaned interviews that Dan
Gillerist has gathered. The book portrays the Power Shift for what
it was; a transformation of the Submanne Force from diese] boats 1o
nuclear power. It was an inevilable transformation driven by
lechnology and the book tells of the price paid and rewards won by
the people during such o transformation.

This is a trade publication and it will mean different things to
different generations of submariners. Those who were submariners
before there were nuclear submarines will enjoy the interviews about
how it used to be when the world was pure. Those whao lived through
the transformation as diesel submariners and who didn’t convert, for
whatever reason, will find solace either in the interviews wiath the
DBF ers or those who undersiond necessity for the course of evenis.
Those who lived through the transformation, either 85 nuclear
submarners or those who converied to nuclear submanmnes, will
relive the difficulties of a transformation of men and machinery.
Those who never really knew a diesel submanine or & diesel
submariner will feel they are reading sbowt today”s disputes between
warfare communities, maybe even in &n inlemeacine sense, but at
least the world is now pure again,

——— e e e e
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A few personal reflections:
Life is not fair, especially to those caught in transformation.
Many who entered the Submarine Force after World War I
were joining a very elite group thar had played a key role fn
the defeat of the enemy fand we should always treasure that
heritage). To many of these, the advent of nuclear submarines
turned mony super careers inte fine or average careers
regardless of their real performance. It also began the end of

an e¢ra, and many good people are always last in such a
transition,

Those that staried the Power Shift had a tough time not only
because they had & great legacy to try 10 build on, but with nuclear
power came an awesome responsibility. That required hard work that
was beyond what the post World War [l diesel boat was experienc-
ing, But without that transition to nuclear submannes and that hard
early work, the Submanne Force would have nol been able o
maintain its elite position (By the way, it's still hard work). There
were too many advaniages to a true submersible that could be further
enhanced by the increased design space and electrical and propulsion
power available. And thus, just as in World War 11, submanines were
a key element in the victory in the Cold War,

In every Meet and organization there are good and not so good
ships and parts. Most of us served in both. There were good and not
s0 good leaders in diesel boats and in nuclear submarines as well.
Omne ship or organization does not stay good or not so good. People
can and do change things. Whether ships or organizations are gpood
or not 50 good, the experiences are what made us better, if we
leamed from them.

The camaraderie of the diesel submanners seems to be played
much better than that of the nutlear submariners. Just as there was
a Power Shift from diese] to nuclear, there was a change in what
people saw as camaraderie. The harder work needed to make nuclear
submarines a success begat a different closeness. Looking back, |
would have judged the camaradenie on the diesel submarnine I served
on as fourth (of six submarines). | would bet that other submariners
who have served on both sides of the Power Shifi would vary and
run the gamui from lop o botiom.

e —
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There have been many who have written chronicles of Admiral
Rickover. Dan adds some balanced anecdotes to the collection. A lot
is made of whether Admiral Rickover stayed too long. Maybe he did,
but where would we be today il be hadn't started us out with his firm
hand and high standards. One should alse not discount the Crramd
Dolphins of OP-02 who never received much credit but worked so
hard to marry the right operational tools to the nuclear propulsion
system, and also served as a check and a sounding board for Admiral
Rickover.

Power Shifl reveals many iales across the submarine spectrum.
Every time one listens to the stories of the experiments, such as with
pancake diesels, you suffer with the crew. The NAUTILUS
experiment and the others of the early nuclear Submarine Force were
equally painful for those crews. Many of Dan Gillerist's interviews
will stir memorics, good and not so goed. Great credit goes to Dan
for his perseverance in telling o story that spans a generation of
submariners and submarines.

Power Shift is neither o great book nor a clessic. It is a book
worth reading for the human stories about the Power Shifi that Dan
Gillerist has brought 10 light and life. We older submariners will
enjoy it more. We will all have our favorite stories within its covers.
We will disagree with some of the portrayals and resonate with
others. We will find lost shipmates and contemporarics and friends.
We will remember similar tales from our past. This is another piece
of our great submarine tradition.

ey mtmnlloe. |
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DAS SIEGREICHE U-BOOT
(THE VICTORIOUS U-BOAT)

Book Review by Captain David G. Smith USN(Res)

Editor's Note: CAPT. Smith ix a retired submarine officer
wiho commanded JACK (SSN605) and HOLLAND (A532),

Gerald 5. Snyder, Presidio Press, 1978, is an interesting

insight into the early davs of WW 1l submarine warfare.
More significantly, it conveys some of the frequently ignored
management weaknesses that lead to tragic events (nod unlike the
recent fire at the BP refinery in Texas).

For 30 years after the sinking, the true story remained hidden
from the public by the British Official Secrets Act. With the
expiration of that Act, many British and German documents became
accessible for the first time. Author Snyder conducted extensive
rescarch in the early 1970'%, including interviews of survivors from
both ROY AL OAK and LI-47, in order to present a minute-fy-minite
narrative of suspense, high drama, and extraordinary bravery.

A natral harbor located within the Orkney Islands, off the
norheast coast of Scotland is known as Scapa Flow. It's sheltered
waters have been used over many centuries, from the Viking fleet of
King Haakon in the 13th Century, to the present day. In the carly
days of W'W Il the British utilized the Scapa Flow ns a major
anchorage for their Meet. Although the Scapa was considered secure
by most, a careful review by an independent contractor, in May
1939, reporied that ... it is sale 1o assume that an intrepid submarine
officer, in war time, would take risks which no discreet mariner
would think of aking in peace time. The possibility of a hostile
submarine entering Scapa Flow, il the Sounds are left as at present,
cannot therefore be excluded ..." Nevertheless this waming was
largely ignored by the Admiralty.

Al the same time, Raeder and Didinitz were conceiving a plan to
penctrate the Scapa. They selected Giinther Prien, who was in
command of LU-47, as their choice for this special operation. The

5 Ithough printed some time ago, The Roval Oak Disaster, by
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author recounts in considerable detail the planning and execution of
this daring penetration of Britain®s impenetrable pont. On the night
of 13/14 October 1939, U-47 penctrated the Scapa Flow and sank the
British battleship ROY AL DAK—one of the worst disasters in the
history of the Royal Navy. The battleship sank with the loss of 833
lives, only 424 of the crew surviving. Prien became known as the
Bull of Seapa Flow and retumed to Germany a hero.

In the following months, Korvettenkapitin Ginther Prien became
one of Donitz’s top three aces, sinking, in addition to the sinking of
ROYAL OAK, a total of 28 merchant ships for a tonnage of
160,935, Yet, in just overa vear, B March 1941, U47 was sunk south
of lceland by HMS WOLVERINE with a loss of all hands.

After the sinking of ROYAL OAK a Board of Enquiry was
convened. One of the determinations was that varfous afficers were
responsible for various sections of the defense but that no one afficer
way responsible for the whole of it. In reading the book one finds &
number of significant issues that deserve emphasis as they relate 1o
future submarine operations. In the early 1980' the Institue of
Nuclear Power Operations (INPO) identified cight common
attributes that contributed to poor management of commercial
utilities. Ol those attribules, the following contributed 1o the sinking
of Royal Oak and need to be respected by submariners as Lessons
Learned:

=  DifTuse responsibility

» A mindser that success is inevitable

* An acceplance of known hazards

*  Minimal risk assessmenill

e —— T — e _ 135
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Benefactors for Twenty Years
Advaneed Acoustie Concepus, lne.
American Systems Corporation
BAE Systems
BW X Technologies, Inc.

EG& G Technical Services, Ine.

GMNE Industrisl Powes
General D}m..lm fcs Elecirie Boal
Eallmorgen Corporation, Elecira-Optical Division
Lockheed Marin Corpomation

Leckheed Manin Sipplcan, Ine.

MNorthrop Grumman Corporation - Newport News
Horhrop Gramman Corperation - Sperry Marine Division
Planning Systems Inc.

Ruythoon Company
SAIC
The Boelng Company
Thomion [F. & Elizabeth 5. Hooper Foondatlon
Treadwell Corporation
Uliea Electronics Ocenn Svstemy Inc.

Benefactors for More Than Ten Years
AETC Imeorporated
Alion Science & Technology
AMADIS, Ine.
American Supesrconducior Corporation
Applied Mathematics, Ine.
Corana Corporation
Curiiss-Wright Flow Coatral Comparation
Cusiom Hydraulle & Maching, Ine,
Dynamics Redearch Corporation
Geaeral Dynamics - ALS - Maritime Digital Sysiems
Hamilton Sundsirand Spoce, Land & Sea
Hydrosconstics, lnes.
L-3 Communications Oceen Systems
L-3 Communicatlons Marine Sysiems
Marine Mechanicnl Corporation
Materials Systems lae,
Maorthrop Grumman Comparation = M arine Systems
Monhrop Grumman Corporation - Occanic & Maval Sysiems
Perot Sywlems
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RIX Industries
Rolls Royee Naval Marine Inc.
Sorgent Controls & Acrospace
Scot Forge
Soaslysts, lne,
Systems Planning and Analysis, Inc,
Vehicle Control Techaolaghes, Ine,

Benefactors for More Than Five Years

Burke Consortium, Inc.
Business Resources, Ine
DRS Power Syslems
Goodrich Carparation, EPP Division
L-3 Communications Corporation
McA leese & Associates, P.C.

Qil States Industries/Aerospace Praducts Divislon
Pacific Fleet Submarine Memorial Assecialion, Inc.
Progeny Systems Carporalion
555 Cluich Company, Inc.
SUFERBOLT, Inc

A al
Applied Physical Sciences Corparation
Bamnelle (Renirned in 2006)

Boor Allen Hemilon, Ise, (Returned in 2008)
Burdeshaw Assockates, Lid.
Dresser-Rand Company
Dreael International Inc, (Mew in 2006)

Energy Sofiviosr, Ine.
ehagin Corporation
Foster-Miller, Inc.

IBM Global Business Services, Secior (New in 2006)
L-3 Communkeations Marifro, Ing,
MICROPORE Img,

Mekion Research, LLC
Wuclear Fuel Services, Inc
OeeanW arks laternationl, Inc,

Petriots Landing (New in 20046)
Makerion Government Services
Prime Technology, LLC
TSM Corporation (Mew i 2007)
Whitney, Bradley & Brown, Ing.

el |37
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DOLPHIN SCHOLARSHIP
ELIGINILITY & APPLICATION PROCEDURES

Dialphia Schalarship Foundation grams ate available, on a competitive
basis, ta high school or college children/siepchildeen (unmamied, wader
age 24 ot time of deadline) of: {1} members of former members of the
Submarime Ferce who have qualified in submarines and have served inthe
Submarine Force lor al least cight years; or of {2} Navy members who
have served in submarine suppanactivithes {e.g.. submarine bases, ienders,
and rescue vessels) for o minimum of len years, These years of service
need not be consecutive. Qualifving iime musi have been served on active
duiy; time served o3 a Maval Academy or NROTC midshipman, in “Booi
Camp™, of a8 a member of ithe (nacthre or Selected Maval Reserve cannot
be used fo cstablish eligibility. The time in service requirement may be
waived by DSF for qualified submariness who have been medically retined
or medically discharged from the Navy dee fo injury or llness which
occurred im the line of duty. There is no mimimum period of service for
ehildren of personnel who died while on active duty in ihe Submarine
Force.

Dalphin Seholarships are currently awarded at & level of $3000.00 per
year and are renewable for wp 1o four years of undergradunie siudy.
Approzbmately 30-35 new studenis nre selecied esch vear, fof 3 curfont
itotal of 134 scholars, The scholarship ts availsble 1o full-fime studenis
working ioward a baccalaureale (backelos's) degree at sceredited four-yoar
colleges or wniversities, | order to remain non-mmxoble to the recipient,
1he scholasship mus be uded for (uition and relaled expeascs {such as foes,
books, supplies, and course-required equipment,) Excess fees, (Many, may
be applicd only toward room and boord, bul shoold be considered taxable
income by the student. Scholarships are swarded on ihe basis ol scademic
profic h'ur!]. fanancial need, and commialment and excellence in school and
community aetivities.

Anyonc des i.r.lng_ to request an application package should submit the
fallowing fos 10:

Dolphin Scholarship Foundation
5040 Yirginia Beach Boulevard
Suite 104-4
Virginla Beach, VA 33461
orr call (737 6T01-3200 exe. 110, FAX (737)671-3330,
of download an spplheatlon fram our website al:
W W T
Compleied applications and all supperting documentation MUST BE
RECEIVED ON FREMISES BY WARCH 15 to be considered for the

following school yearl

== ———
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2006 DSF “NAMED SCHOLARS™

“Endowed Scholarships™

ALOHA (S0WC Pearl Harbor)

BANGOR OFFICERS
SPOUSES ASSOCIATION

RADM JACK DARBY

CARL DelSIGNORE

FOXWODDE RESORTS (5)

YaDM & MRS, ELTON GRENFELL
RICHARD & CAROL HAYWARD (4)

KINGS BAY GOLD & SILVER
ARNOLD KRIPFENDORF
RADM & MRS. JACK LEE {5)

LOCKHEED MARTIN

MASHANTUCKET PEQUOT
TRIBAL HATION

NORFOLK SUBMARINE OFFICERS'
SPOUSES® ASSH.

EATHLEEN O'BEIRNE
{S05A Mew Londan)

RM2{S5) RHOLLA PARSONS

US 5UBMARINE VETERANS
OF WORLD WAR 11

WIVES OF US SUBMARINE VETERANS

OF WORLD WAR N

Karl Saul®

Carolyn Schugiz

M addeline Morcaa
Caitlin Peddicord®
Siephanic Pork,
Alexandra Smrcina,
leremy Ashinghirst®,
lpcqueline Eory®,
loshuoa Valemiing®
Willinm Wright
Chaunié Auton,
Lithomia Simmons,
Heather Morrison®,
David Flannery®
Abby Feine
Christopher Smih*
Angeln Nookes, Alexis
Seeele®, Tony Koontz"®,
Traci Baldwin®,
Katherine Sweet®
Amber McColl

Stephanie Carzoo®
Justine Morris

Sirrab Looghery®
William Pitiman®

Iain Greba

Sareh Mohon®

HONORARY/MEMORIAL SCHOLARSHIPS

CAPT. JOHN E. ALLENM

DOT ARTHUR

BOEING COMPANY

ADM & MRES. FRANK L. BOWMAN

Marissa Masan
Jessica Squier
Manhew Cooper
Julians Fermamdes

e ——————————— i
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BURKE FAMILY &
THOMPSON FAMILY

CAPT & MRS, SLADE D. CUTTER

MAX & VICTORIA DREYFUS
FOUNDATION
OGEDRGE AND PAT EMERY
GENERAL DY NAMICS
ELECTRIC BOAT
GROTON SILVER & GOLD
CHARITIES AUCTION
MRS KAZ HARRIS
KE KELA (SOWC
PEARL HARBOR)
KIMNGS BAY SILVER &
GOLD AUCTION
VADM ALBERT H. KONETZNWI
LI COMMUMNMICATIONS
ADM ROBERT L. J. LONG
W.SCOTT MILLER
MORFOLKE AUCTION
HWORTHROPF GRUMBMAN
RORTHROP GRUMMAN
ELECTRONIC SYSTEMS
SHARON M. OLSON
RAYTHEON COMPANY
L. MEMDEL RIVERS

CPL RANDAL KENT ROSACKER
CDR ORLANDO SUAREZ (BOSA)

TOEYD AMERICAN CLUB
HWANCY 5. TOLLEFSON

USS JEFFERSDN CITY (55N 75%)
CAPT REGINALD L. WORKMAN

Brittany Richards
Julia Elkin®

Britany Dunn
Megon Greenwsod

Stephanic Whilson

Oregory Riggs
Janna Mathews

Kristina Sauli

Bertinarea Cramplon
Hilery Lipps

Philip Petersen
Jumes Miller
Thomes Wuy*

Cralg Esquivel

Kelli Luebben

Kaoralyn Dreonis
Cynithia Goodson
Faul DiCrio
Samuel Buelk
Jeffrey Drummond®
Rebekah Alford
Jomes Hosford
Tara Lukens*®

M ichacl Keough®
Cama Allen

*Dalphin Scholars ariginolly selecied In prior pears

IR _— . === = — —— 1
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REUNIONS

LSS SEGUNDOD 55-398

Apr 9-13, 2007

Laughlin, NV

Loc: Edgewater Hotel, Laughlin, NV

POC: Ken Owen E-mail: kenowen L@cox.net

USS SABALO §5-302

Apr 11-14, 2007

San Diego, CA

Loc: Holiday Inn-Bayside

POC: Jeff Owens E-mail: owensj@epix.net Web sit:
hitp:/'www.usssabalo.org

USS CHOPPER 55-342

Apr 16-21, 2007

Carnival Cruise Line

5 days, 4 nights with stops in Key West and Nassau

POC: James Murphree, 2129 Clarendon CT, The Villages, FL
12162.7718

Phone: 352-753-075] E-mail: jImurphresaaol.com

USS SEA DEVIL S5-400/55N-664

Apr 19-22, 2007

Charleston, $C

Loc: Holiday [nn, Patriot’s Point Combined reunion #3, all
crews/all vears

POC: Jim Schenk, P.O. Box 476, Morrisville, NY 13408
Phone: 315-824-3162, E-mail: boatsallor@usadatanct.net
Web Site: hittp:ffwww.seadevilssnbéd.org

USS SENNET 55-408

Apr 22-26, 2007

Loc: Holiday tnn, M. Pleasant, SC

POC: Ralph Luther, PO Box 864, Summerville, SC 29484-0864

Phone: 843-851-7064 E-mail: fluther@bellsouth.net
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LSS POMPON S5/85R267
Apr26-29, 2007

Manitowoc, W

POC: Bill Davy, Phone: 248-689-6369
E-mail: Judvdd@wowway.com

Weh Site:

hitp//www.hometown.aol.com/dgweg/myhomepage/pomponr
cunion htm]

LSS SEA FOX 55-402

Apr 26-30, 2007

Galveston, TX

Loe: Victenan Condo Hotel, 6300 Seawall Blvd., Galveston, TX
T1551

Reservations: |-800-231-6363

POC: Joe Comelius E-mail: seafox.ss402@gmail.com

Web Site: hittp://seafoxassoc homestead.com/07Munster.htm|
USS SEA ROBIN 55407

May 2-6, 2007

Groton, CT

Loc: Groton Inn & Suites

POC: Paul Roggemann, 42 Hemlock Drive, Hopewell Jei., NY
12533

Phone: 845-226-5636 E-mail: paulr@lss-407.net

LSS SCAMP S5N-588

May 2-6, 2007

San Diego, CA

Loc: Hanalei Hotel, San diego, CA

POC: Lou Minor, 3260 Hector Road, Mewcastle, CA 956358
Phone: 916-425-2149 E-mail: loyfuss-scamp.com

Web Site: hitp:/fwww,uss-scamp.com

e e —— —————
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