Similar visits were made in 1979 by an
Italian squadron and, earlier in 1980,
¥ some French ships.

Whether the Peking Government
has the foreign exchange to purchase
the surface-to-air missile systems,
antisubmarine warfare equipment,
®mputerized tactical data systems,
ad many other items required to
Modernize its fleet remains to be seen.
Certainly, there is official awareness of
the urgency of their needs for, as some
Senior Chinese officers explained, they

The Brazilian Mk-10 Frigates

By Eduardo Italo Pesce

All six heavily armed Vosper-
hornycrofe Mk-10 frigates ordered by
the Brazilian Navy in 1970 are now in
Ser‘fiCe as the Niteroi class. Four are
antisubmarine frigates, and two are of
the general-purpose version. These
fgates are remarkable ships in every
Spect, and their development, from
fawing board to commissioning, was
¢ major technical and operational
Ahievemen;,

VThe specifications from which the
"eroi class was to emerge were drawn
3 decade ago, as the major item in the
fzilian naval modernization pro-
fram_ The Brazilian naval authorities
€D invited the world’s leading ship-
au;lfiing firms to submit proposals for
fgate-type design of about 3,500
Ions. to replace obsolescent World War
“Vintage destroyers.
he Mk-10 frigate, designed by
9Sper-Thornycroft, Ltd. (now part of
fitish Shipbuilders), met the re-
gu'rements of the Brazilian Navy, and
s:IOI(D)R)curemenr contract yorth
- 29,000,000 for six ships was signed
Se.Ptember 1970. Additional costs
toralmﬂation later elevated the ships’
Price to £150,000,000.
Our vessels, two ASW and two
ﬁegeral-purpose variants, would be
Mt ac  Woolston by Vosper-
¥ S}:nycfoft, Ltd., and two ASW ships
4 € Rio de Janeiro Navy Yard with
fiec Nica] support and lead yard serv-
R Provided by the British ship-
ider,

The Program was ambitious. Brazil-
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are not interested in new construction
but in modernizing existing ships.
Modernization, they claimed, could be
achieved in a shorter time. And time
is vital for they claim they will be in
open conflict with the Soviet Union
within five years.

While this may, of course, be a
crude form of incentive to speed
Western industries’ delivery times, it
would surely be a rash Western politi-
cal leader, after events in Afghanistan,
who would dismiss such fears out of

hand. The time, therefore, may not be
far away when the West may have to
decide if it is seriously to aid the
Chinese in the face of what they at
least see as an ever-growing threat
from their northern neighbor.

Educated at Winchester College, Mr. Wettern
served in the Royal Navy and Royal Naval Re-
serve. Since 1972, he has been the naval corre-
spondent for the Daily Telegraph. He made the
visit to Shanghai with the Royal Navy.

ian plans included assimilation of
know-how in the latest techniques of
naval design and construction. In the
case of the Brazilian-built units, this
was of crucial importance, for the
whole future of naval shipbuilding in
the country depended on their success-
ful completion.

Construction of the four British-
built ships was faster than that of their
locally built sisters. The keel of the
leading ship of the class, Niteroi (F-40),
was laid in May 1972. She was
launched in February 1974 and com-
missioned in England in November
1976. The other ASW ship, Defensora
(F-41), had her keel laid in December
1972, was launched in March 1975,
and commissioned in March 1977.

As for the two general-purpose frig-
ates, the Constituigao (F-42) was started
in March 1972, launched in April
1976, and commissioned in February
1978; the Liberal (F-43) was started in
May 1975, launched in February
1977, and put in service in November
1978. After commissioning, the four
ships completed a working-up period
in U. K. waters before joining the
Brazilian Navy. The first ship arrived
in Brazil in August 1977, and the last
in December 1979.

Construction of the two Brazilian-
built ASW vessels was delayed by sev-
eral technical problems. Both ships
had their keels laid in June 1972. The
Independéncia (F-44) was launched in
September 1974 and put in service in
September 1979. The Uniao (F-45) was
launched in March 1975 and commis-

sioned in September 1980. The un-
usually long fitting-out period was
caused by the lack of experience of
local yards with such complex designs.

In spite of that, it is reported that
the performance of the two locally
built units is considerably better than
that of their British-built counter-
parts. The excellence of the ships is a
tribute to the quality of the work per-
formed by the Brazilian yard. It is also
a sign of maturity of the country’s
growing shipbuilding industry, an in-
dustry that built ironclads and
monitors of local design in the mid-
19th century.

Possessing a high degree of opera-
tional reliability, the ships are a major
addition to Brazil’s defense capabilities
at sea, and make a significant contri-
bution to the security of the Western
Hemisphere. Together, they form a
small, but powerful fleet with concen-
trated firepower packed in six 3,800-
ton hulls. These little “capital ships”
are the heralds of a new age, and their
sophisticated systems will be a chal-
lenge to the technical skills of Brazil-
ian naval personnel.

The appearance of the Brazilian
frigates also created a sensation in the
international naval scenario. Indeed,
during the Zaire crisis of May-June
1978, the then U. S. Chief of Naval
Operations, Admiral James L. Hollo-
way III, traveled incognito to Rio de
Janeiro in order to make a personal
evaluation of the frigates. He took a
ship to sea and made all sorts of evolu-
tions with her. This fact passed un-
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The Niteroi-class frigate program —the
ASW version is pictured —is an example
of Brazil's determination to modernize
its fleet.

noticed by the Brazilian press, with
the exception of a brief note in a
magazine. The following week, Presi-
dent Carter asked the Brazilian Gov-
ernment for “diplomatic support™ in
the Zaire affair.

The Niteroi-class frigates have an
overall length of 424 feet, a beam of
44 feet 3 inches, and a deep draft of
13 feet 3 inches amidships. They dis-
place 3,200 tons standard and 3,800
tons at full load.

In contrast with most small ships
with heavy armament, these frigates
are not cramped or short-ranged, and
their seakeeping qualities in South At-
lantic weather conditions are ex-
cellent. The twin-rudder, twin-screw,
fin-stabilized hull is highly maneuver-
able and offers an excellent platform
for weapons and helicopter operations.

The Niteroi-class frigates offer a
good mix of offensive and defensive
capabilities, being able to engage air,
surface, and submarine targets with
equal accuracy. It should be noted
that the general-purpose derivative has
more ASW armament than most ASW
frigates of Western design.

The two versions have a slightly dif-
ferent weapons fit, with the main dif-
ference being in the long-range missile
system. While the ASW ship can at-
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tack submarines at extended ranges in
any weather with lkara, the general-
purpose derivative has a medium-
range ASW capability and Exocet
surface-to-surface missiles for engag-
ing surface targets at ranges up to 40
kilometers. Both versions carry a
Westland WG-13 Lynx helicopter for
ASW and surface attack.

The Ikara, the most complex
weapon system aboard, is a specially
developed version with automatic-
reloading capability, known as
BRANIK (Brazilian Navy Ikara). The
ships are fully protected against nu-
clear, biological, and chemical (NBC)
contamination, and carry the follow-
ing armament:

p 1 single Vickers Mk-8 4.5-in.
dual-purpose gun forward on the ASw
version; or 2 guns, 1 forward and 1
afe, on the general-purpose version

) 1 single Ikara ASW missile launcher
aft on the ASW version; or 2 twin
MM-38 Exocet antiship missile box-
shaped launchers amidships on the
general-purpose version

p 2 triple Seacat surface-to-air missile
launchers on the helicopter hangar

p 2 single Bofors 40-mm. 1/70 close-
in defense guns on the bridge

p 1 twin Bofors 375-mm. ASW
rocket launcher forward

p 2 triple Mk-32 Asw torpedo
mounts amidships

p 1 depth-charge rail for 5 charges aft
(not actually fitted)

p 2 multiple 2-in.
launchers amidships

Aviation facilities include a helicop-
ter platform, hangar, and workshops
aft. Each ship carries one operational

rocket flare
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helicopter and spare parts for more:
The Brazilian Navy operates ﬂif‘f
Western Lynx helos for the Nifero”
class frigates. They can classify a0
pursue an underwater contact and at
tack with two Mk-46 Asw-homing
torpedoes. For surface detection a0
attack, they are equipped with a Fer”
ranti Seaspray radar and As-12 aif-fo"
surface wire-guided missiles.

The electronic equipment on board
the two frigate types is similar. Th¢
surface-to-air and surface-to-surfac
weapon control systems are nearly
identical. For guns and missiles, t¥°
Selenia RTN-10X radar trackers (for”
ward and aft) are fitted; the aftef
tracker, with associated closed-circuit
television (CCTV), controls the Seacdt
missile. There is also a pedestal Sighr
for Seacat and a look-out and aimifé
(LAS) sight for each Mk-8 gun. Exoc€t
missiles receive launching instruction’
from the main data system.

The ASW vessels have an Ik"}ra
tracker radar dome, and missile
flight control can be shifted from 09
ship to another. Control of all under”
water weapons is automated.

The sensors suite comprises Fhe
Plessey Aws-2 s-band air warnlf‘g
radar with associated Mk-10 IFF, SI8°
naal ZWO-6 navigation and suf 3“?
search radar, and two types of sont
the hull-mounted EDO 610E in 2
ships, and the towed EDO 700E
variable-depth set in the two ASW V€
sels built in England. Decca €l¢
tronics countermeasures (ECM) equiP”
ment in several frequency bands 1S fit
ted, and a considerable effort W%
made to eliminate interference D€
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Ween the radar sets.

Command and control facilities are
Pfovided by the computer-assisted ac-
00 informarion system (CAAIS). This
Wstem includes three Ferranti EM
6008 computers and provides control
of shipboard sensors and weapons from

€ Operations room—or combat in-
Imation center (CIC)—which coor-
'Nates al] command and control func-
tiong,

Air operations are also directed
rra(;:] the opergtiops room. It incorpo-

S closed-circuit TV monitors, the
soenCCascan CA 1600 radar di§plays, the
equ?f sets, the electronic warfare
auropme.rlt, and the weapon system
Surfama“on- (WSA) consoles of the

C€-to-air, surface-to-surface, and
else\l"trarmamem. Computer-generated
e Onic data c.hsplays.(EDDs) are

. and all equipment is redundant
v‘lth Cross-connection facilities pro-
deq

The ships can exchange data with
at:irl'C“L‘\Is-equippe.d units through
- lf}k, and a radio-teletype (RATT)
a tis usefi to trapsfer dafa to non-
entli)ufer ships equipped with a con-
" Onal cic. If needed, each ship can

Over command of another frigate,
'Ssue helm and engine orders by
atl((:;efCOlerf)l. Worldwi.de communi-

i acnlme.s are prqvxded, and .the
e ecan.recelve satellite communica-
ang icﬂ“pment. Much.of t.he extergal

4 ?tema'l communication  equip-

itted is Brazilian.
€ main engine installation con-
of two Rolls-Royce Olympus T™
andg?s turbines of 28,000 s.h.p. .each
ac, (l)lfr MTU MA 16V 956 TB 91 du_esels
diesel_ 4,200 s.h.p. in cqmbmed
rangen(:r-gas (CODOG)' turbine ar-
itse] €ént—one turbine 'fm.d two
sCher-v((;n each shaft, dr.lvmg an
Pelle, Rt yss controllable-pitch pro-
B’0wn r0ugh.an SSS clutch .and David
g rfeduction gear. Twin rudders
ﬁn‘Sta%S.P‘eFThornycroft nonretractable

ilizers are fitted.
c()ntrzleﬂgines are run from the ship’s

.+ Center, with an unmanned
eeclt"ezrofom, and s.peed may be

Bire] rom the brldg.e by remote
2 e Mz.lxxmum sustained speed is

3 ts with the gas turbines and 22
75 on four diesels. Endurance at

ots with two diesels is 5,300

I\

Ie, m

SiSts
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nautical miles. The ships are fitted for
replenishment at sea.

The ships were designed according
to strict endurance and habitability
requirements needed for open-ocean
operations. They can carry 480 tons of
fuel oil and 26 tons of helicopter fuel.
Fresh water storage capacity is* 50
tons, plus stores for 45 days.

Personnel accommodation standards
on board the frigates are high. They
operate with a crew of 21 officers and
180 men. Officers live in single-
person cabins and senior ratings in
three-bunk cabins, and the four
messdecks for junior ratings are built
around a central recreation space. All
living spaces are air-conditioned.

The air-conditioning plant was de-
signed for tropical operations, and can
be sealed in case of NBC contamina-
tion. Electrical power is provided by
four diesel-generating units, each of
1,000 kW. Ship’s services also include
modern galley and sick bay, and the
wardroom easily becomes an emer-
gency operating room.

The Niteroi-class frigates are the
first generation of a whole new breed
of ships for the Brazilian Navy, which
will ultimately form the nucleus of a
small balanced fleet. While the ships
are not a genuine product of Brazilian
know-how, they are a fine design, and
their characteristics will surely influ-
ence the development of Brazilian-
designed warships in the future. The
Brazilian Navy plans to modify the
basic design for other duties. Indeed,
the same hull was adopted for the new
training ship being developed by the
Bureau of Naval Engineering. Design
work for this ship was completed in
1980, and she will be built at the Rio
de Janeiro Navy Yard.

The Brazilian Navy also plans to
replace the aging destroyer fleet with a
new class of corvettes now in the pre-
liminary design stage. This class will
probably incorporate many of the in-
novations introduced in the Mk-10
design.

One such innovation is maintenance
by replacement. The frigates were de-
signed according to this concept
under which minor repairs and routine
maintenance can be performed by the
crew at sea, or in port with dockyard

support. However, when an engine or
another part of equipment requires a
full overhaul, it is removed and re-
paired ashore. The ships have experi-
enced some maintenance problems
during their first years of operation,
but these are being gradually solved as
the personnel gets used to the new
equipment.

Fast technological change results in
premature obsolescence and, because
of that, today’s ships get old quickly.
The Niteroi-class frigate will already be
somewhat obsolescent in the late
Eighties. Indeed, some of the equip-
ment on board is already behind new
developments.

Some deficiencies of design have
also been identified. There is a re-
quirement for an efficient anti-missile
defense system, such as Seawolf, to re-
place the obsolescent Seacat. Also, the
Exocet antiship missile on board the
general-purpose frigates has a some-
what short range, in comparison with
other systems such as Harpoon and
Otomat/Teseo. If a missile with longer
range is used, however, it will need
targeting by helicopters or other
units.

A larger air complement, in the
form of a second helicopter, would in-
crease the ships’ surveillance and strike
capability, especially if fitted with Sea
Skua air-to-surface missiles. But every
ship is essentially a compromise solu-
tion, and some characteristics will
aways be sacrificed in favor of others.
Some of the deficiencies will be cor-
rected during the ships’ operational
lives, and some in the design of follow-
ing classes.

In these days, it is rare for any
weapon system to become operational
without any major problems, or even
to become operational at all. This is
true for both major and minor powers.
The Mk-10 frigate program demon-
strates the will of a small navy to
overcome budgetary limitations and
meet its commitments with modern
equipment.

Receiving an English degree from Rio de
Janeiro State University in 1977, Mr. Pesce is
currently an Instructor of English at the Lan-
guage Laboratories of that university, while
working toward a degree in Education from the
same institution.
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