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Introduction

NORDSEE

NIEDERLANDE
The German Federal Waterways and Shipping Administration operates nearly 5.500 buoys

for the North Sea and the Baltic Sea
These are mostly steel buoys of different classes and constructions
foil 2
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Economic calculations

= Economic calculations have shown that the conversion =

of small and medium-sized buoys with a diameter of less

than 2.5 m from steel to plastic is economical.

= |nvestment volume: ~ € 30 million

= The conditions are:

v Use of coast-wide unified buoys

v" Buoy lifetime at least 12 years

v" Possibility to use the plastic buoys in ice
conditions (no special winter work)

v" No repairs during the lifetime
v' Extension of inspection intervals

v" Optimizing of the mooring systems

Dipl.- Ing. Peter Schneider
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= The German administration has tested small
and medium polyethylene plastic buoys
(rotational moulded) in river estuaries, the
North sea and the Baltic sea.

= Tests have been carried out regarding:

v" swimming behavior (impact of current and
weight of light units)

mooring eye wear

lifting eye handling

ice behavior (impact on buoy body and lettering)
plastic material- and colour-stability

marine growth, fouling

D N N N NN

= Market available plastic buoys are not suitable for
the use conditions of the WSV.

= Special plastic buoys according to WSV
specifications must be produced.

Dipl.- Ing. Peter Schneider
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Basics of the procurement concept

= For the fabrication of WSV-conform plastic buoys,
the buoy manufacturers have to make new
moulds for each buoy class/type.

= For the economic conversion to plastic buoys, a

permanent competition between different buoy

manufacturers is required.

= The coast-wide centralized plastic buoy
procurement generates high volumes and reduces
the proportionate mould costs per buoy.

= Several tenders will be carried out over the

following years.

Dipl.- Ing. Peter Schneider
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Basics of the procurement concept: WSV.de
Reduction of the buoy classes, buoy classification

= For a centralized procurement of plastic buoys in large quantities the reduction of the (originally
nearly 20) buoy classes to an absolutely necessary minimum was required.

= The new "buoy classification"
contents 13 classes/sizes:

light buoys (3 sizes)
spar buoys (3 sizes)
conical buoys (3 sizes)
spar (1 size)

barrel buoys (2 sizes)
wadden-sea winter buoy

AN NN N SN

= For the individual buoy classes/sizes the following
nautical requirements were defined: B

day visibility (dimensions, colour and shape, top marks, lettering)

night visibility (light characteristics, light spot heights, retroreflective materials)
radio visibility (radar-reflecting capacities, RACON, AlS-AtoN)

floating stability

NN N NN

availability requirements
= All existing buoys had to be assigned into the new buoys classification.

Dipl.- Ing. Peter Schneider foil 6
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Detailed technical specifications

A\,

WSV.de

= |n addition to the nautical requirements (buoy classification) the technical specifications include

special design requirements for each buoy class/size:

v' operating and environmental conditions
v technical structure of the buoy, design features and construction, plastic wall thickness
v" rough drawings of: buoy body, lifting eye, mooring eye, radar reflector, top mark
v"mechanical strength, requirements regarding health and safety
v" requirements in case of ice occurrence
plastic: material, mechla_nlcal properties _and their aging, Musterspezification Teil
colour and colour stability, welding requirements, surfaces o _
) ) _ Kleine Spitz- und Spierentonnen
v metal parts: aluminum and stainless steel (material, Ausgabe 2017 / 1
welding), cast iron, standard parts, torques
v lettering, retroreflective foil, buoy identification

v floating stability: general requirements, tilt by wind and/or
current, stability calculation, ballast

v production-accompanying tests, quality management
systems, additional tests and their documentation

v"user manual (demands and content)
v'delivery and packaging requirements
v requirements for disposal / recycling

Dipl.- Ing. Peter Schneider

Koblenz, 18.12.2017
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The first tender

= The preparation of the first plastic buoy tender was carried out
more or less at the same time as the revision of the JALA-
GUIDELINE "G 1006 on plastic buoys”.

= Many ideas and contents have been incorporated into the German
plastic buoy conversion project.

= To ensure the delivery of high quality plastic buoys the bidder had
to provide special information / references / certificates, such as:

$

WSV.de

IALA

IALA GUIDELINE

v economic, financial performance and professional performance SE;SOEC BUOYS

v proof of a quality management system

v proof of the successful use of already delivered plastic buoys, also for use under ice conditions
v rough drawing of the offered plastic buoys with description of the technical structure

v proof of the ability to weld professionally plastic, aluminum and steel

v data sheets and material certificates of the used materials and the relevant standards

v rapid weathering tests of the plastic material (mechanical properties and colour fading)

v rough swimming stability calculation

v time schedule (execution phases/milestones)

Dipl.- Ing. Peter Schneider
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The first tender

= For the assessment of the bids the price was not
the only criterion.

= Additional criteria were the “economic efficiency”
and the "technical value”.

=  The manufacturer's work during the production
process is closely monitored (WSV and engineering
office).

= Important phases and milestones are:

v'examination and approval of the execution planning

v tests on first samples of plastic components, metal
parts and completed plastic buoys

v"destructive tensile tests of plastic buoys to verify the
safe working load and the breaking load

v factory quality inspections

v' tests during the series production

Dipl.- Ing. Peter Schneider
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The first tender: WSV spar buoy, 700 mm

Viereckiger Rahmen ’F’%\
um 3 mm vertieft

WSV Logo und E-Mail Adresse SR6-330

auf Hdhe der Wandung o~| @B
Detail auf Zeichnung: g e
o Kleine Spifz- und Spierentonne
g 700 mm PE Mittelteil
—1 [ew] ]
O~ (] ] . .
il o Kleine Spierentonne
— Oberteil - 18 kg
oy
o)
5 &
* .12
of . .
— Kleine Spitz- und
g FS53 A Spierentonne
3l 3 { 4 Mittelteil - 26 kg
SCHNITT A 3 = - 16
MABSTAB 1:5 & &~ 4 '
. . 700
Viereckiger Rohfmen - = 2 + 18
um 3 mm vertieft — T : :
Beschriftung durch 3 R sK,‘fiQinS itz und
mould-in-graphics- 2~—=100 _ Unterteil - 38
verfahren % 4 718 2
Detail auf Zeichnung: . y o
Kleine Spierentonne 700mm b= \y y
PE Oberteil 2 \gg_L«
i
i ! o Ballastgewicht
2 ! ! ~ a ca. 180k
2 B
=2 L SCHNITT B-B
2 @300 MABSTAB 1 : 20
(\‘f’? Symbole firr Oberflachenb ‘ ffenh Allgemeintoleranzen | Oberflache | paprstab: 1:20 Gewicht: 288 kg
Q- VAN ‘/_/y = /®53 |nachDINISO nach DIN ISO
o " 2768-mK 1302
fF _ SR ST /Rl
V N Vv \/
B Datum Name Copyright Tidelend Signal
Bearb. 13-03-12 AV Projekt: Kleine Spitz- und Spierenicnne 700mm
Gepr. | 14-06-19 | BP #.%¢ | Benennung:
o L Kleine Spierentonne rot

Dipl.- Ing. Peter Schneider foil 10
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The first tender: WSV conical buoy, 700 mm

Viereckiger Rahmen

um 3 mm vertieft

WSV Logo und E-Mail Adresse
auf Héhe der Wandung
Detail auf Zeichnung:

Kleine Spitz- und Spierentonne
700 mm PE Mittelteil

300
203

SCHNITT A-A
MABSTAB 1:5

Viereckiger Rahmen

um 3 mm vertieft
Beschriftung durch
mould-in-graphics-
Verfahren

Detail auf Zeichnung:
Kleine Spierentonne 700mm
PE Oberteil

Dipl.- Ing. Peter Schneider

400

1200

1000

1519

SR6-330

Kleine Spitztonne
Obertell - 15 ki

3400

Kleine Spitz- und

750
300

Spieren tonne

Mittelteil - 26 kg

250

16

350
100

18

1881

400

493

Kleine Spitz- und
Spieren tonne
Unterteil - 38 k

Ballastgewicht

ca. 180k
o

SCHNITT B-B

MARBSTAB 1: 20
Oberfldche  pagstab: 1:20 Gewicht: 285 kg
nach DIN IS0
1302

Name Copyright Tideland Signa

AV s FIOIEKTRIEINE SPII/- UNa apieientonne 700mrm

14-06-19 |BP =.¢¢  Benennung:

Kleine Spitztonne grin
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The first tender: color combinations

Hit

Oberteill zweifarbig =~

Oberteile unterschiedlicher Farbe werden zernsagt.
AnschlieBend werden 2 Teile unterschiedlicher Farbe
wieder mittels HeizelementstumpfschweiBen rusammengefogt.

Oberteil

1 _einfarbig

Eymbcda fur Cherlichanbes chatannen Aligemsinioieranzen  Oberfiche  poansare. 1-25 Gemicht
R fred | nach DM HBO nach DN 120
N N 2788-mik 1302
Catum Name Caprtight Tiomand Signal
Bearh. [9-05-1% AW Frojekt Claing Spifz- und Sperantonne F00mm
Gepr. | 14-D4-1%  BP ase Benennung:
Norm T - - -
P Uoersicht Farbkombkinationen
Igent. Nr: wersion: Zeichnungsrammer: Fom.: ‘Hlm
1 Banennung 140615 AV )CXXK)C)C ] A3 1@
Zust. Andernng Datum | Mam. | Ursprung: Ers. fir Ers. durcic

Dipl.- Ing. Peter Schneider foil 12
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The first tender: swimming stability

Schwimmstabilititsherechnung - Kleine Spitz- und Spierentonne - REV4

Ergebnis

Tonnentyp :[Kleine Spitz- und Spierentonne

Eingabe
Tonnentyp :[Kleine Spitz- und Spierentonne
Kettenlange:| 0 |Meter
geschwindigkeit:| 10 |Beaufort
Strémung:| 7 [Km/h
Tonnen-Info
Durchmesser Ti per ;| 700,00 |mm
Héhe T ké 1| 1450,00 |mm
Wandstarke :| 18,00 |mm
Lichtpunkthdhe oberhalb der Wasserlinie:| 1972 |mm
Hohe (Tail):| 6§00 |mm
Ballastgewicht:| 180 kg

Auswertung der

Schwimmstabilitatsberechnung J

Kleine Spitz- und Spierentonne

Dipl.- Ing. Peter Schneider

Gesamthohe (ohne Toppzeichen) : 3400 mm
iefgang : 1428 mm
Gi (m) | 287 kg
Tonnekette @18 DING683 : 0 Meter
Gewicht Tonnenkette 0 ky
Freibord (bis zur Oberseite des k Mittelteils) : 572 mm
gl 1t der Wasserlinie (IT):| 1178588118948 |mm*4
Metazentrum zum Auftriebsmittelpunkt (BM) : 42,16 mm
Auftriebsmittelpunkt von Basis (KB) : 1018,85 mm
Metazentrische Hohe von Basis(GM) : 353,82 mm
hwerpunkt ven Basis (KG) : 707,19 mm
ische Hghe zum punkt (MG) : 363,37 mm
Schraglage bei Wind : 74,25 Grad
Schriglage bei Strémung : 7452 Grad
Pendelperiode : 301 kunden
Eigenfrequenz : 033 Hz

Wasserlinie bei 15 Meter Kette
Wasserdinie 7 bei Meter Kette
Wassedinie chne Kette

Gesamtschwerpunkt

| &4 &

1530

1428

WSV.de
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The first tender: top module

DETAIL A R\
MABSTAB 1 1 \

Diese Hachen sind ﬁ D ﬂ
fishrt @

gerade ausge

Beschiftung durch
moulg-in-graphics-Veriahren

Beschriftung durch
E - mould-in-graphics-Verdahren
o) =
1
- [ -
@ i &
: @ i Bemadungen mit * sind fir dos Heizelementstumpfschweien zusafzlich vorgesehenes Materic
3 Nicht angegebene Toleranzen +2/-1 mm
e | By Symibiod fiir Oherfiac hasbeschatannen AMligemaintoleranzen Oberfiche yanstb: 1:10 Geaicht 15 kg
o o o Fiel | mach DM ESO nach DM 150
341 —— i v ‘ : : 2788-mK 1302
12 i i) o T o
o = Catum Mame Copryright Ticaand Sig
U — Beart. 040419 AW Projet Kleine Jpitz- wnd Spierentonne 700mm
* Gepr. [14-06-19  BP .50  Benennung:
L.t S E— Oberteil - Kleine Spitztonne

Dipl.- Ing. Peter Schneider foil 14
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The first tender: middle module

,_,
30

203

Dipl.- Ing. Peter Schneider

770

=
=

260

= 4
EI1UL

$

WSV.de

=

SCHNITT A-A
MABSTAB 1:10
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The first tender: lower

T

—J-‘—‘lo

WSV.de
module

1440

ijO

20
50

+1

mittels Kaliber wahrend des Abkihlens
30 0 auf 30 +1/-0 mm bringen

Bemabungen mit * sind fur das Heizelementstumpfschweilen zusatzlich vorgesehenes Material
Nicht angegebene Toleranzen +2/-1 mm
Symbale fur Oberfachesbeschatlanten

Migemainioieranzen  DberfAche  yapsmb: 1010 ceacht 38 kg
nach DI £30 nach D 120
N 27T68-mK 1302

Catum Mame . Capyright Tidaland Sign
Beard. N4-04-19 AV FrojextKleine Spitz- wnd Spierentonne 700mm
Gepr. 14-04-17  BP Benennung:
Nom

Unterteil

Version: Zeichnungsrammer:
3 TexiTeben ouf dosichr. 100517 AV XHXKKX
Fust. Andenrg

4
Datum | Nam. | Ursprung:

'Werksioft: Clanant Remafin
Idenit, Nr-
4 (ol Totefole 140417 AV

Form.: Bl

A3

foil 16
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The first tender: lower module, ballast weight

Hievase Ballastgewicht
énc:ch Mon_‘ic:g!e des _
n allastgewichls demontieren)

Ballastgewicht: 180 kg

Moosgurmmi EFDM 150x10

Unterteil schwarz

Dipl.- Ing. Peter Schneider
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Sicherung durch Warmgasfachelschweifen

an der Innerwand im Bereich der 3 Nuten
im Ballastgewicht

i

Symbcla fur Gherfachasbes kit nnar

) S
A\ |
7
£l
{ i
f I
4 [
A,
T SCHNITT B-B
MABSTAB 1:12
Migemeinioleranzen | Cberfilche  papsiab: 1:12 Gewicht
| nach DM 20 nach DN 120
2768-mK 1302
Catum MName

Beard. 1303-19 AV
Gepr. | 1406-19 BP
Mo

Werksioft:

- CopTight Thdkand Signal
Frojekt Kleine Spitz- und Spherentonne 700mm
Benennung:

Vormontage Unterteil

Igent. Nr: WErsion: Zeichnungsrammer

Form.: Blal
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The first tender: radar reflector, type “SR6-330”

Alle Schnitt- und Bearbeitungsfidchen
Alle Kanten und Bohrungen sauber entgraten
Winkeltoleranz: $0°40,5%

Loftungsaffnung nicht T80 -0.5°

verschhefen (schweilen)

SCHNITT A-A
MABSTAB 1:5

Schweibnahtbewertungsgruppe: BN 10042 'D"
SchweibBzusatzwerkstoffe: EM 18273
- SchweiBnahtzeichen: EM 22553
o] Schweibnahtvorkbereitung: EN 294692
o SchweibBverfahren: DIM EM 15O 4063
3 [Alu-Blech DIN EM 485 - 362:295x2 * & Absmmirium
2 |Alu-Blech DIN EM 485 - 259x208x2 x é Abhsrririum
1| Alu-Blech DIN EN 485 - 345x65x2 * 6 Absrminium
Pos Bennenung Teichn, Ni. Stock Material
Symbola fur Gberfachenbeschatannen Mligemeinivieranzen  Oberfdche papstb: 105 Gewicht & kg
. JRewd f7 - /Fii3 | nach DNEBO nach DM 120
Y oY 2768-mK 1302
DCatum Mame Copyright Tidwiand Signal
Bear. [ 10-05-17 | AV Frojextriaing Spiz und Splerantonne 700mm
Gesr. | 12-05-19  BP ..t  Senennung:
T ETBE Radarreflektor_SE&-330
emrrmnm Aksflmoh [2mm Wandung)

Dipl.- Ing. Peter Schneider foil 18
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The first tender: mounting of the radar reflector

Oberteil
Eleine Spitrtonne 700 mm

Oberteil
Kleine Spierentonne 700 mm i

O
ds
oy

Rodamsflektor
SR&-330

SCHNITT A-A
MABSTABIT - 10

Eleine Spierentonne 700 mm
Radareflektor 5E4-330
Montageflansch

==

Warmngasfachelchweiben
des Radarreflektors mit
Meontageflansch an der
Innenwand des Oberteils

3 x 40 Grad
Symbela hur Oberfichasbeschatiannen Aligemeintoieranzen OberfiSche  papeee- 1:10 GEaht
y i ] k nach DI 120 nach DN 120
Montage des Radameflektors auf Montageflansch mit:  ~ . 2768-mkK 1302
y &x Sechskantschraube Méx25 A4-70 1504017 e NS :
\ fx Sechskantmutter MS mit Klemmteil A4-70 1507040 Datum Mame r - . Capyright Tidiand Signdl
12% Scheibe Mé Ad 140HY ISO708% Bearb| 1403-19 | AW FroieRteine Soitz Und Spkemnionne T0mm
Geer. | 09-05-1% BP .. Senennung: .
o Vormontage Oberteil
‘Werkmindt

Dipl.- Ing. Peter Schneider foil 19
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The first tender: lifting eye, mooring eye, top mark holder

SCHNITT A-A

Kanten brechen

SchweiBverfahren: NEN EN 1090 exc. Class 2
Doppelndhte sind umsc hlossenI verschweilll,

Feververzinkt nach DIN EN 144

Dipl.- Ing. Peter Schneider

150

Schniftt A-A
MaBstab 1:3

Gewinde der SchweiBmuttern
nach dem Verzinken
nachbearbeiten

35

7

Doppel
R 21 kg

/
& > R
-4
wl les,
~N| \{)\
\\
o
X
&
Einzel
Gewicht 1,7 kg
-
o
o
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w|
2
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L

Feuerverzinkt nach DIN EN 1461
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The first tender: calculation / simulation of tensile strength

Yon Mises
Stress [MPaq,
Max 106.6
85.7
784
o711
. P
on Mises 56.5
Stress [MPa]
49.1
Max Shear o B
Stress [MPa] e
99.7 345
Max 5.4 910 —- 27.2
e b 29
-39 736 125
35 649 Min 2.1
= 3.2 - 56.2
28 P
24 -
-2.0 _—
[ 124.6 [MP:
17 ax a] I
=Y 1 MBa] X27
-0.9 Min 0.2
= 05
B
Min 0.0

ax 5.4 [MPa]

Linear Structural Static Analysis | oblique loaded

Dipl.- Ing. Peter Schneider foil 21
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The first tender: colorimeter

08 > Neuzustand
F \ 777777777 Gebrauchszustand

0.7
]
.. Y
M Griin 1
06 [ .
\‘ J
\\\ ,
3 ' /o Gelb
0.5 \\ I‘ 7
\ N Y
L v/ N
Ld
04

0.2

SN T

T 00 01 02 03 04 05 06 07 x—
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The first tender: mounting concept, quality control concept

Montagekonzept Priifkonzept

Kleine Spitz- und Spierentonne Kleine Spitz- und Spierentonne

Dipl.- Ing. Peter Schneider foil 23
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The environmental impact of plastic buoys

= With regard to the environment, the following
aspects can be expected:
v" Due to the longer lay-out times, the number of
ship operations can be reduced (positive CO2-
balance).

v" The sandblasting (waste) and the coating
(solvents) can be avoided.

= Influence of plastic buoys on the much
discussed pollution of oceans by plastic waste:
v' Plastic waste comes mainly into the sea from
land (sewage, illegal waste disposal, tourism,
etc.), ships (including fishing vessels),
aquaculture and offshore installations
(~ 8 million tons per year).

= This is not really relevant to plastic buoys:

v Plastic buoys give almost no plastic into the
sea during their lifetime.

v" Plastic buoys will be removed after their
lifetime and will be recycled.

v" The recycling is easy: The buoy
procurement already ensures the purity of
the plastic material (no special waste).

Dipl.- Ing. Peter Schneider foil 24
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Thanks for your attention!

Contact

Dipl.- Ing. Peter Schneider

Central Engineering and Maintenance Office
for Maritime Traffic Technology

System Support Visual Aids to Navigation

peter.schneider@wsv.bund.de
phone: +49 (0) 4927 1877 291
fax: +49 (0) 4927 1877 299

Address:

BUMV1t c/o

Wasserstrafl3en- und Schifffahrtsamt Emden
Am Eisenbahndock 3

26725 Emden

Germany




