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pabmsa H.A.R.D. 97 6yneT BLIIIOZIHEH He 113 iepeBa, a U3
KOMITO3MTHOTO MaTepyaa Ha OCHOBE apMIPOBAHHOIO
CTEK/IONIACTHKA. B KauecTBe apMUPYIOLIEro BOTOKHA
BBIOpaH KeBJIap: OH He YCTYIIaeT IO IIPOYHOCTY CTaN,
IIpY 3TOM B IIATh Pa3 JIeT4e, He IOfIBEP>KEH KOPPO3NH,
He 6OMTCS HY OTHsI, HY X07I0a. II0CKOIbKY Hanbo/Ib-
IIee IaB/IeHNE JIbIOB KOPITYC CyAHA Oy/ieT MCIIBITBIBATD
HIDKE BaT€P/IMHUY, 3TY YaCTb CyNIEePbAXTHI YCUIAT JO0-
HOJTHNTENbHOI 000/I0UKON 13 Hep)KaBeIolllel CTaIL.
ITo HEKOTOPBIM JAHHBIM, IIOMOPBI TOXKE OOIIMBA/IN
KOYJ BTOPBIM CJIO€M A€PEeBSHHOI OOIIMBKY — IPOTH-
BOJIE[JHOII «IIIY6OV».

Ilpn stom H.A.R.D. 97 6yneT cooTBETCTBOBATh
JIUIIb MUHUMA/NbHOMY 71efloBoMy Kaaccy «C» Mex-
IAYHapOJHOTO MONAPHOro Kojekca. [londapHas AxTa -
3TO BCe-TaKM He JIEOKOIL, ¥ 3afiaun y Hee gpyrue. Kak
U TIOMOPCKMI KOY, ¥ HopBexKcKuit «Ppam», H.A.R.D.
97 cMOXeT mpeitOBaTh Cpeay IbAVH U BHITATKIBATD-
cs1 BBEpX CUION NiefloBoro cxaTtus. Kcrary, ykasaHHbIe
JiepeBsIHHbIE CYAa CETOH BPAM U IOy UM OBl larxke
nepoBblit kmacc «C», XOTA 6recTsIle foKas3amu CBOXO
3¢ eKTMBHOCTD B APKTHKe.

AMEepUKAHCKYIO IO/IAPHYIO CYNepbAXTY ITTAHUPY-
10T OCHACTUTH AByMs gBurarensmu Caterpillar mom-
HOCTBI0 1000 J1. C. KaXK[blit, 6arogapsi KOTOPBIM OHa
CMOXET pa3BUBaTh KPENCEPCKYIO CKOPOCTD B 12 y3/I0B.

Vudopmanyss o Hadane CTPOUTENBCTBA aMepy-
KaHIJAMJ CYIEePBAXTHI C 00BOJAMM KaK y IOMOPCKOTO
KO4Ya BbI3Bajia MHTepec B Mupe. Vcnonb3oBaHue Ta-
KOTO Cy/fHa MOXET OBITh [IePCIEKTUBHBIM BAPUAHTOM
pasBUTHUA MONAPHOTO MOPEIUIABAHMUA C 3/IeMEHTaMU
nefoBoro Apelida. B ycmoBuaAx rmobanbHOro noremnie-
HUA Vi TasAHMA AQPKTUYECKMX JIB/IOB aHAIOTMYHbIE CyZia
OynyT BOCTpebOBaHbI BO MHOTMX CTPAaHAaX, B TOM YJCIIE
B Poccun. VI koMy Kak He poccusAHaM PasBUBATh IIPO-
BepeHHbIe BeKaMJ TEXHOJIOTUI IOMOPOB?

OcHosHas ocobeHHOCMD
H.A.R.D. 97 cocmoum 6 mom,
umo ee KOHCMPYKYUs 6yoem
0CHOB8aHa HA 00800ax U Hopmax,
XApaKmepHvLX 0N CMAPUHHDBLX
NOMOPCKUX KoYell

The key design feature of
H.A.R.D. 97 is that its body lines
are configured according to the
design of the ancient Pomor koch

More a bird than a fish

For meteorological and geophysical investigations
in the Arctic Ocean to continue on a year-round ba-
sis, we need not only the conventional icebreaker
research ships, but also explorer yachts and mega-
yachts. Their hulls should be suitable for operation
in the polar waters during lengthy periods of drift-
ing among ice floes. We need them also because the
effects of global warming endanger the further op-
eration of the drifting ice research stations. In good
time, these drifting stations should be moved on
board the drifting ships.

Megayachts with ice-strengthened hulls already
exist. There even exist ice-breaking megayachts.
But none of them is suitable for lengthy periods of
drifting in the Arctic waters. The first to recognize
the need for constructing the ice-breaking mega-
yachts was America. At the end of 2017, Historic
Armour Reinforced Design issued a press statement
announcing the start of the construction in China
at HeySea Yachts of the explorer yacht H.A.R.D. 97.

Vital statistics of H.A.R.D. 97 include the length
of 30 m. The key design feature of H.A.R.D. 97 is
that its body lines are configured according to the
design of the ancient Pomor koch, a wooden sail-
ing boat with ice-strengthened hull. Koches would
be used by earlier Pomor communities living on the
White Sea coast and Siberia as coastal boats and
cargo carriers.

According to Father Fernando Oliveira, the au-
thor of Europe’s first treatise on shipbuilding that
came out in the 16th century, the key principle to be
followed when configuring a ship consists in shaping
its body lines below the waterline so that they resem-
ble, as much as possible, the body of a fish. However,
the shipwrights of the White Sea coast had diverged
from this principle a little. The hulls of their koches
would be designed so that a koch, when squeezed
between ice floes, would be pushed upwards instead
of getting destroyed by the pressure. The body of a
Pomor boat had to be broad, with flat, scalloped bot-
tom. Shaped that way, koches could neither tilt on
their side not sink when caught in a storm. Instead,
they ended up somewhere on a flat shore or a sand-
bank. Their body lines resembled more a water bird
than a fish.

The H.A.R.D. 97 hull design would follow the
above principle. The draught of just 1.89 metres will
probably increase the yacht’s tendency to roll when
cruising in open water, but with Seakeeper gyro-
scopes a smooth ride will be ensured for all passen-
gers.

Practically all of the present-day portrayals of the
koches are products of the artists’ and historians’
imagination, relying on the Pomor legends, a small
bunch of archived texts, Dutch engravings, or pho-
tos of scarce fragments of the old wooden boats. Yet,
some of the features of the Pomor koches are well-
known. Similar ship designs with similarly sound-
ing names - cogs and ketches — would be built in Eu-
rope, with the difference that their hulls didn’t have
ice reinforcement.

To build stern posts and transverse ribs for
their ships, Pomors used the strongest parts of a
tree trunk (knee timber). Planks would be literal-
ly sewn together using strands of spruce and juni-
per roots. Under the ice pressure, such planks only
bent, not break. The seams between the planks
would be caulked with lichen or tarred hemp. A
coat of special tar- and resin-based mixture would
be applied onto the body of the koch as a deicing
agent. These and some other know-hows allowed
Pomors to make ships that were suitable for nav-
igating in the cold waters of the Arctic Ocean.
Even when squeezed amid the ice, koches did not
sink but drifted together with the floes until they
reached ice clear water.

The megakoch of the 21st century

In 1892, the Pomor koch design was applied
by Norwegian marine engineer Colin Archer on a
wooden explorer ship concept called the Fram. The
Fram was used by Fridtjof Nansen in his North Pole
expedition. Roald Amundsen used it to reach, for the
first time in history, the South Pole.

In 1916, Russian shipowner Yepimarkh Moguchiy
built in Onega the schooner Persey for hunting fur
seals along the coast of the Franz Joseph Land. Its
original design was based on the Norwegian draw-
ings. In the course of the construction, however, it
underwent a series of alterations, based, presumably,
on the Pomor shipbuilding techniques. The Persey
could well be considered a mega-koch, the Arctic
megayacht of the early 20th-century. In 1922, the
Persey, like all other ships owned by the Pomors,
was nationalized to become the property of the So-

viet Polar Research Institute of Marine Fisheries and
Oceanography (PINRO). Installed with a steam-en-
gine, the Persey completed, over the period of twenty
years, 84 expedition voyages to Arctic destinations.
It sunk in 1941, destroyed by German air attack, not
ice floes.

Now, decades later, marine engineers (this time
American) got back to the idea of an Arctic mega-
yacht. We must give them credit, they don’t try to
hide the fact that the concept of H.A.R.D. 97 makes
use of the features of the Pomor koch; only that it is
not made of wood. The H.A.R.D. 97 is a GRP design
reinforced by kevlar - a corrosion-, fire-, and cold-

Tak 6ydem éviensdems
H.A.R.D. 97
The view of H.A.R.D. 97

resistant plastic stronger and five
times lighter than steel. Since the
strongest ice impact is sustained
by the part of the hull below the
waterline, the H.A.R.D. 97 would
have its body reinforced by an ex-
tra stainless-steel coating. There
is data indicative of the fact that
the Pomor koches, too, had an
additional timber planking that
serviced as a so-called “anti-ice”
coating.

At the same time, H.A.R.D.
97 would not be higher than Po-
lar Code Category C. After all,
a yacht, no matter whether it is
ice-strengthened, is not an ice-
breaker. If H.A.R.D. 97 ever finds
itself trapped in the ice, it will
be squeezed out by the ice pres-
sure — just like the Pomor koch
or the Norwegian Fram. By the
way, if the Fram and the Pomor
koch were to be categorized they
wouldn’t meet even Category C
criteria, despite their excellent
seagoing performance.

The power for H.A.R.D. 97
would come from a pair of 1,000
HP Caterpillar engines for a cruis-
ing speed of 12 knots.

Why did koches

sink into oblivion?

Hooker boat - an improved Dutch version
of the medieval ketch - was the design that
replaced, by order of tsar Peter I, the Pomor
koches. The adorer of the European ways, Peter
I considered the Dutch hooker boats more ad-
vanced. Little did he know that koch and hook-
er were two upgraded versions of a single, com-
mon ancestor, and that they were intended for
different conditions. The Pomors were in op-
position to the order of the tsar as the Dutch
hooker boats were simply dangerous to navi-
gate in the Arctic. After the death of Peter I the
koch ban was lifted, but the process of losing
the koch construction technique became irre-
versible by that time.

The lost technique recoiled on Russia with
the onset of the recent period (19th and 20th
century) in Arctic exploration: the doomed
polar expeditions led by renowned explorers
used the ships designs unable to withstand po-
lar conditions.

The announcement of the start of the construc-
tion of a megayacht with body lines resembling those
of the Pomor koch has evoked global interest. Ships
like H.A.R.D. 97 do look promising in terms of po-
lar navigation with periods with going adrift. Given
the global warming and the melting Arctic ice, such
ships may soon become highly sought-after in many
countries including Russia. Who else but Russians
should be perfecting the centuries-tested techniques
of the Pomors?
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Tuxana Bepkona

CrapuHHoe ceno Bepkona B IInHexckoM palioHe ApXaHTeIbCKON 06ma-
ctu - popguHa nucatens Pegopa A6paMoBa, OFHOTO M3 CAMbIX M3BECTHBIX
IIpefCcTaBUTeNIell «IepeBeHCKOI Mpo3bl». KpacoTy U TUIINMHY 3TUX MeECT,
BoCIeThIX AGpaMOBBIM, 3amevatien pororpad, wien Corwsa GoTOXymoX-
H1KoB Poccun Cepreit OniokoB.

An old village of Verkola in Pinezhsky District of Arkhangelsk Oblast is a
motherland of a writer Fyodor Abramov who is one of the most well-known
representatives of a “country prose”. Sergey Olyukov, a member of the Rus-
sian Union of Art Photographers, managed to capture the beauty and qui-
etness of the places once berhymed by Abramov
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KnaccucdpukaTop
contacts

Acconnmanusa «Co3Besame»
Association Sozvezdye
163000 Poccus, ApxaHrenbcK,
1. JlenuHa, 4, oduc 1210
163000 Russia, Arkhangelsk,
Lenina Sq., 4, office 1210

+7 (8182) 28 69 10
sozvezdye@gmail.com
www.sozvezdye.org

AMMU um. B. V1. Bopounna
V. 1. Voronin AMI

163000 Poccus, ApxaHrenbck,
Ha6. CesepHoii [|BunsL, 111
163000 Russia, Arkhangelsk,
Northern Dvina Emb., 111

+7 (8182) 28 58 52
ami@ami-voronina.ru
www.ami-voronina.ru

ApxaHrenbcKuit TpanoBsii ot
Arkhangelsk Trawl Fleet

163030 Poccus, ApxaHTenbck,

np. JleanHrpagckuit, 324

163030 Russia, Arkhangelsk,
Leningradsky Av., 324

+7 (8182) 42 18 65

flot@oaoatf.ru

www.oaoatf.ru

ATIIY «ApxaHTemrbCcK»
ATPU Arkhangelsk

163000 Poccus, ApxaHTenbCk,
y1. CBo6oper, 23

163000 Russia, Arkhangelsk,
Svobody St., 23

+7 (968) 861 24 80

Bbenyra IIpopskekrc JlogKucTUK
Beluga Projects Logistic

117246 Poccus, Mocksa,
Hayunsiit mpoesg, 19, opuc 308
117246 Russia, Moscow,
Nauchny Passage, 19, office 308
+7 (495) 926 16 43
office@beluga-projects.com
www.beluga-projects.com

I'T CeBep

GT Sever

164521 Poccus,

Apxanrenbckas 0611., CeBepOgBIHCK,
yn. JKenesHogopoxxHas, 37, mom. 8H
164521 Russia,

Arkhangelsk Oblast, Severodvinsk,
Zheleznodorozhnaya St., 37, office 8H
+7 (8184) 56 09 00
gtseverodvinsk@gtcorporation.com
www.gtsever.ru

JIajickuii CyZOpEeMOHTHBIN 3aBOJ,
Laysky Shipyard

163522 Poccus,

ApxaHrenbckast o611., [Ipumopckniit p-H,
Jlanickuii 1ok, yn. HenTpanbHasd, 9
163522 Russia,

Arkhangelsk Oblast, Primorsky District,
Laysky Dock, Tsentralnaya St., 9

+7 (8182) 25 64 25

laiskiy@yandex.ru

Myt HCK

Mufta NSK

196084 Poccus, Cankrt-IleTepOypr,
yi. LiBerounas, 18B, oduc 204
196084 Russia, Saint Petersburg,
Tsvetochnaya St., 18B, office 204

+7 (812) 339 88 61
mufta.nsk@mail.ru
www.mufta-nsk.ru

PM-cTtun

RM-steel

192019 Poccus, Cankr-Iletepbypr,
yn. Ceposa, 11AI]

192019 Russia, Saint Petersburg,
Sedova St., 11AIT

+7 (812) 318 00 15
info@rm-steel.com
www.rm-steel.com

CCK-IIpoTtext

SSK-Protect

164500 Poccus,

ApxaHrenbckas 0671., CeBepOBIHCK,
yn. JleunHa, 8/49, oduc 58

164500 Russia,

Arkhangelsk Oblast, Severodvinsk,
Lenina St., 8/49, office 58

+7 (8184) 58 09 44

mail@ss-k.ru

www.ss-k.ru

IOTHUMN «Kypc»

Kurs CRI

105187 Poccus, MockBa,
yn. Kupnuunas, 34A
105187 Russia, Moscow,
Kirpichnaya St., 34A

+7 (495) 365 11 53
mail@kyrs.ru
www.kyrs.ru

ApocnaBcKkuii 3aBoj,
MeTa/IOKOHCTPYKIMIt

Yaroslavl Structural Steel Plant
150507 Poccus,

SApocnasny, VIBHAKY,

npomsoHa «basa HeuepHosembsayr, 1
150507 Russia,

Yaroslavl, Ivnyaki,

Baza Nechernozemya Industrial, 1
+7 (4852) 44 04 72
comdir@yazmk.ru
www.yazmk.ru

Cadmatic

197348 Poccus, Cankr-Iletep6ypr,
np. JIurosckuit, 123A, nom. 19H
197348 Russia, Saint Petersburg,
Ligovsky Av., 123A, office 19H

+7 (921) 422 54 14
evgenii.egorov@cadmatic.com
www.cadmatic.com

Jotun

196128 Poccus, Cankr-Iletepbypr,
yn. Bapurasckas, 23/2, opuc 75H
196128 Russia, Saint Petersburg,
Varshavskaya St., 23/2, office 75H
+7 (812) 640 00 80
russia.reception@jotun.com
www.jotun.com



NPOAYKLMA OIS
APKTUYECKOIO
CYL0OCTPOEHMS

N OCBOEHMS LUEJIb®A:

5 L

CTAJIbHAA
YCINEXA

KpynHenwmnm B Poccmn npon3soamTesib CneumnasibHOro npo-
dWNBHOTO NPOKaTa 418 CYAOCTPOEHMSA 1N 0OCBOEHNA Webda.
MNpoayKuna ceptTudmLnpoBaHa POCCMICKMM MOPCKMM peru-
CTPOM CYZ0X0ACTB3, POCCMMCKNM peYHbiM pernctpom, Det
Norske Veritas, Germanischer Lloyd, Bureau Veritas, Lloyd’s
Register.

MonocobynbboBbiv NpoduUb
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www.rm-steel.com
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