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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

are
the
the

Attention is drawn to the possibility that some of the elements of this document may be the subjeqt of

patent righ
any patent
on the ISO

Any trade
constitute

ts. ISO shall not be held responsible for identifying any or all such pateht rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trac

s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow

s of
| /or

not

And
the
fing

URL: wwwiso.org/iso/foreword.html.

This docurhent was prepared by Technical Committee [SO/TC 8, Ships and marine technology.

This secongl edition cancels and replaces the first edition (ISO 11711-1:2013), which has been technidally

revised.

The main dhanges compared to the previous edition are as follows:

— The previous edition did not address'apparatus needed to collect representative samples of ballast
water, [nor did it provide procedures for handling or analysing the samples after they have Heen
collected. Accordingly, this-second edition of ISO 11711-1 is intended to be complemented with
other fwo Parts in the ISQ-14711 series.

— The pilevious editionprovided guidance on the design of "sample ports;" they are now known as
"sample probes."

— This ddition_clarifies issues encountered with the previous edition and provides additignal
information:

A pemi-permanently installed probe could become hazardous to ship operations if there is

excessive bio-fouling in or corrosion of the pipe.

The first edition did not contain sufficient details to allow for multiple available sample probe
configurations and installation methods.

The end user is now addressed in each of the parts of the ISO 11711 series. For example, this
document is intended for ship owners, designers and crew for accessing the main ballast pipe for
sampling; [SO 11711-2 is intended for port state control or other sampling parties; a future Part will
be intended for personnel analysing the samples.

Alist of all the parts in the ISO 11711 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

iv © IS0 2019 - All rights reserved
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Introduction

This document provides guidance to shipboard personnel and other concerned parties on designs,
installations and procedures required to obtain representative samples of ballast water from the
ballast water discharge piping prior to discharge. ISO 11711-1 defines arrangements for shipboard
ballast piping and fittings that are independent of the sampling apparatus used by sampling teams.
1SO 11711-2Y will provide guidance on the selection and use of sampling apparatus needed to collect
and process the samples on board the vessel. These concepts are illustrated in Figure 1. A future part
will provide methodologies to analyse the samples and determine compliance with ballast water
discharge regulations

Sanppling is intended to determine whether ballast water is in compliance with regulatory discharge
stapdards, such as during the installation or evaluation of ballast water treatment equipment, periodic
ballast water discharge assessments or during a port state control inspection of the‘ballast water being
dis¢harged.

The sampling guidance provided by the ISO 11711 series is intended to“support measyirement of
orghnism counts in ballast discharge piping consistent with the requirements of the In
Mafpitime Organisation (IMO) D-2 discharge standard. Such measurement requires the col

ana
int

ysis of representative samples, i.e. the makeup of the sample is representative of the wa
he ballast pipe over the period of sample collection.

The guidance provided by the ISO 11711 series is valid onlyfor turbulent flows within

disd
rep

resentative sampling constraints will be discussed in\[SO 11711-2.

fernational
ection and
Ler flowing

the ballast

harge pipe. Selecting appropriate sample probes\ and controlling sample flow$ to meet

1

Under development.
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NOTE 2
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sample|collection device valve
sampl¢ port access flange
samplg port valve

samplg port

ballast main pipe

4__1SO11711-2 - ON-BOARD BALLAST WATER SAMPLING AND SAMPLE PROCESSING
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sample probe
sample water flow
ballast water flow

O© 0 N O

sample colleCtion device

L 1SO011711-1 - BALLAST WATER SAMPLE PORT - FITTING ARRANGEMENTS

Figure not to scale.

The figure shows a sample port arranged perpendicular to the main ballast flow.

Figure 1 — Illustration ofthe Scopes of ISO 11711-1 and ISO 11711-2

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=5afb7bc3431219662b44b09c70cb0d52

INTERNATIONAL STANDARD

ISO 11711-1:2019(E)

Ships and marine technology — Aquatic nuisance
species —

Part 1:
Ballast water discharge sample port

1
Thi
disd

Inc
por
doc

Scope

5 document specifies requirements for the design and the fitting arrangements of ba
harge sample ports.

pordination with the vessel, a suitable sample collection probe is installéd into the shipbo
L as needed to collect ballast samples, and the port is sealed with a blind flange at other
ument addresses the location of sample ports to accommodate‘“representative sampl

stamdardizes the presentation of the port to accommodate various$.probe configurations.

spe
pro
san
of I

NOT
in I§
ball
coll
objd

Thi

turl

Thi
req
Anr

2

Thd
con
und

Cifications for a return port to the ballast line downstream¢of the sample collection por
ressed sample water to be returned to the ballast pipe, The appropriate sample probd

b0 11711-2.

E The distinction between the sample port discussed in this document and the sample prot
0 11711-2 is worth noting. The sample port is a permanent apparatus designed and installed
hst piping to accept multiple sample probe configitrations. The sample probe is a temporarily ins
bction pipe designed by the sampling party tovmate with the sample port and to meet the m
ctives of the sample.

5 document is applicable to ships Wwith a ballast discharge pipe size of DN 100 or gr
bulent flows. Guidance for smallér pallast pipe diameters is given in Annex A.

5 document primarily addresses the collection of ballast water discharge samples

ex B.

Normative references

followingtdocuments are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated xeferences, the latest edition of the referenced document (including any amendmen

ISO

last water

ard sample
times. This
ing, and it
[t provides
t, allowing
and other

ple collection apparatus is determined by the sample colléction team according to the requirements

e discussed
n the ship's
Falled water
easurement

pater, with

. Optional

lirements for installation _of sample ports intended to collect uptake samples are provided in

Pir content
pplies. For
[s) applies.

7005-1, Pipe flanges — Part 1: Steel flanges for industrial and general service piping systen

N

ISO 14726, Ships and marine technology — Identification colours for the content of piping systems

ISO 15614 (all parts), Specification and qualification of welding procedures for metallic materials —
Welding procedure test

ISO 17602, Ships and marine technology — Metal valves for use in flanged pipe — Face-to-face and centre-
to-face dimensions

3

For

Terms and definitions

the purposes of this document, the following terms and definitions apply.

© IS0 2019 - All rights reserved
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

31

ballast discharge pipe
primary pipe used to transfer water between a ship's ballast tanks and overboard discharge

3.2

Pay

4+ o

ballast

water with|its suspended matter taken on board a ship to control trim, list, stability or stresses of the

3.3
ballast w.
arrangeme

3.4

ballast water management system

BWMS
equipment
intended tq

3.5

blind flan
closed end
circle to ab

[SOURCE: 1
definition,

3.6
fitting
component

[SOURCE: ]

3.7
flange
end of a pij

CC1

ter system
nt of pumps, piping and tanks on ships used to control trim, list, stability or stresses of the

that processes ballast water (3.2) such that the water dischdrged (the treated watel
meet the specified performance requirements for eliminating or'reducing aquatic organi

pe
of pipe or fitting (3.6), extending perpendicular to its\axis with, bolt holes equally spaced
ut with another flange (3.7) and isolate a sectionefpressurized piping

SO 2531:20009, 3.10, definition of "flange", modified - "closed" added at the beginning of
hnd "to abut with another flange and isolateasection of pressurized piping" added at the €]

other than a pipe, which allows(pipeline deviation, change of direction or bore

SO 2531:2009, 3.9, modified.-\"casting"” replaced by "component"”, and Note deleted.]

be or fitting, extending perpendicular to its axis, with opening and bolt holes equally sp4

in a circle

[SOURCE: ISO 2531:2009, 3.10, modified - "opening and" and "to abut with another flange" added.]

3.8

full port vplve
full bore valve

0 abut with anetheér flange

thip

ship

ina

the
nd.]

ced

valve designea such that rlow 1s unrestricted when 1t 1s open

3.9
gasket

sealing component of a joint between two flanges (3.7)

[SOURCE: I
3.10

SO 2531:2009, 3.13, modified - "between two flanges" added.]

isolation valve
full port valve (3.8) with flanged faces installed on the sample port (3.14) to allow sealing of the sampling

access and

installation of a sample probe (3.15)

© ISO 2019 - All rights reserved
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3.11

nominal size

DN

nominal pipe size

NPS

alphanumeric designation of size for components of a pipework system, which is used for reference
purposes

Note 1 to entry: It comprises the letters DN (when relating to millimetres) or NPS (when relating to inches)
followed by a dimensionless whole number, which is indirectly related to the physical size of the bore or outside
diameter of the end connections.

[SOURCE: ISO 2531:2009, 3.20, definition of "nominal size, DN", and ISO 13703:2000, 3.1.45feworded.]

3.12
retfirn port
flanjged opening that provides a means to return processed water to the ballast pipe downstfeam of the
sample port (3.14)

Not¢ 1 to entry: It does not necessarily accommodate the insertion of a sample(probe (3.15).

3.18
sample collection device
devijice that can concentrate and collect the larger class of orgatiisms (via a filter or plankton met), collect
a whole water sample, or both

31
sample port
flarlged opening for inserting a sample probe (3.15) into the ballast pipe

31

sample probe
tubg inserted into the ballast discharge pipe(3.1) through the sample port (3.14) that provideg the ability
to cpnnect to external piping for collection and processing of a ballast water (3.2) sample

Note 1 to entry: Further specification’s.of the sample probes will be provided in ISO 11711-2.

3.1

treatment
profess or combinatiop-6f mechanical, physical or chemical methods to kill, remove or rendgr harmless
orghnisms within ballast water (3.2)

4 |Sample port design

4.1 Colour

Th SAan] A et by £ o d oy occoniobnd g ool ol o dla h 11 be
—_—_—

appropriately coloured green in accordance with ISO 14726 to indicate a sea water system.

4.2 Labelling

The sample port and return port shall be labelled with tags or markings to explicitly distinguish their
functions. The labels shall be clearly visible from personnel standing at the ground level platform or at
the deck in the area where the ports are located.

4.3 Ancillary piping design and installation

Where particulars are unspecified, the design and installation of the sample port, return port and any
associated piping systems shall be in accordance with classification society rules or other international

© IS0 2019 - All rights reserved 3
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or national standards approved by the authority having jurisdiction in ship modifications. This includes
selection of components used in the installations.

4.4 Materials

In order to prevent galvanic corrosion and potential leaking or flooding, the sample port flange, piping,
valves and blind flange shall be constructed of the same or galvanically compatible material as the
ballast water piping, and they shall be mechanically suitable for long-term installation. Extra strong
schedule piping and fittings shall be used.

4.5 Wel{ling

Welding a
classificati
having juri
of the vess

hd workmanship of all piping and equipment shall be in accordance with SO 15614,
bn society rules or other international or national standards approved by the.‘authofrity
sdiction in ship modifications. All welded joints shall be pressure rated to the.specificatjons
l's ballast water system.

4.6 Configuration of the sample port assembly

4.6.1 Gejneral

Sample ports may be installed in three (3) orientations relative €o) the centre axis of the balflast
discharge pipe to be sampled: perpendicular (Figure 2), at 45 ° (Figure 3) and inline (Figure 4).(For
the perperdicular or inline configurations, the sample port may-be located at any point around|the
circumfergnce of the ballast discharge pipe that provides acceptable clearances.

NOTE A sample port perpendicular or at 45 ° from the central axis of the ballast discharge pipe is instdlled

on a straighft section of the piping. An inline sample port is,installed in the side of a piping elbow or tee.

For the pyrpose of connecting a sample collection device, two (2) ports are required on a balflast

I to

discharge
the collect
sample pof

its function.

4.6.2 Sa

The sampl
boss, sadd
discharge |

bipe. A sample port is used to install the sample probe, which provides the sample wate
on device. A return port is used te-feturn the processed sample water downstream of]
t into the ballast discharge pipe. Sizing, location and configuration of each port depend

mple port

the
5 on

e port shall be installed on all vessels using standard schedule piping and fittings. A
e or other suijtable method shall be used to provide access to the inside of the ba
bipe (Figures2\to 4). Only straight fittings shall be used and the inside of the access sha

|

ipe
ast
be

unobstructed to the ballast discharge pipe with internal edges smoothed and de-burred.

A knife-styfle gatewvalve, referred to as the sample port valve in Figures 2 to 4, shall be provided to aflow
the sampld pottito be closed off from the ballast discharge pipe. The sample port valve, used with a
flanged pipé;-shall be fully ported, such that a clear and straight opening is provided from the acgess
flange into the ballast discharge pipe when the valve is fully open (see 1able 1). The valves shall be of
standard design with dimensions in accordance with ISO 17602.

An access flange shall be provided to allow the sample probe and associated apparatus to be installed
in the sample port. The access flange shall be of standard design to ISO 7005-1 PN 20 DN 100 (identical
dimensionally to DIN 2544 PN 20, ASME B16.5 class 150 or JIS B2220 16K). Flanges shall be flat face. It
is acceptable to utilize a flanged isolation valve as the access flange provided it meets the ISO 7005-1
PN 20 DN 100 standard. The distance from the ballast discharge pipe inner wall to the face of the access
flange is identified in the figures as dimension B and shall not exceed the values shown in Table 1.

When the sample port is not in use, the sample port valve shall remain closed and the access flange
shall be covered with a blind flange.

© ISO 2019 - All rights reserved
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4.6.3 Return port

The piping and fittings for the return port shall be DN 50 schedule piping. A pipe boss, saddle or other
suitable method shall be installed to allow flow into the ballast discharge pipe and allow enough clearance
for connection using a flanged pipe or hose. Only straight fittings shall be used and the inside of the access
shall be unobstructed to the ballast discharge pipe with internal edges smoothed and de-burred.

A DN 50 valve shall be provided to allow the port to be closed off from the ballast discharge pipe. The
return port valve, used with a flanged pipe, shall be fully ported, such that a clear and straight opening
is provided from the flange into the ballast discharge pipe when the valve is fully open. An access flange
shall be provided to allow connection of a sample collection device to the return port. Suitable return
porf valves include fully ported valves and gate valves. Butterfly, globe and similar valves that do not
proyide a clear and straight opening are not acceptable.

The access flange shall be of standard design to ISO 7005-1 PN 20 DN 50 (identical.dimensionally to
DIN 2544 PN 20, ASME B16.5 class 150 or JIS B 2220 10K). Flanges shall be flat face. It is acfeptable to
utiljze a flanged valve as the access flange provided it meets the ISO 7005-1 PN 20 DN 50 stajndard.

T —

Key
sample port valve
ballast discharge pipe
nominal pipe size (DN)

inner wall of ballast discharge pipe to face of access flange (max)

. - — - 1. - 1L £ £ £l Lo,
CUUIPIITIIU UPTT dUITES dITA TALTITUTITS UULWAT U ITTULT TdLT UT dULLTSS TIdITET (TITTT]

QL O T ™ N =

clearance through port diameter (min)

NOTE Figure not to scale.

Figure 2 — Perpendicular sample port arrangement

© IS0 2019 - All rights reserved 5
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Key

1
2
3
A
B
C
d

NOTE I

sample
ballast
ballast

port valve
Hischarge pipe

flow

nomingl pipe size (DN)

inner wall of ballast discharge pipe to face of acegess flange (max)

equipmn
clearan

ent operating area extending outward\from face of access flange (min)
ce through port diameter (min)

igure not to scale.

Figure 3 — 45 ° sample port arrangement

© ISO 2019 - All rights reserved
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4| X T ]
D \ [ i C i
D -1 - T | |
3 d
\ 2
Key]
1 |sample port valve
2 |ballast discharge pipe
3 |ballast flow
4 |ballast pipe centre-axis
A |nominal pipe size (DN)
B |inner wall of ballast discharge pipe to face of aecess flange (max)
C |equipment operating area extending outward from face of access flange (min)
D |internal diameter of ballast discharge pipe
d |clearance through port diameter (min)
NOTE Figure not to scale.
Figure 4 — Inline sample port arrangement
Table 1 — Sample port dimensions in Figures 2 to 4
Dimensions inf millimetres
Equipment operating
Nominal pipe .lnner wal! of ballast area extending outward | Clearance¢ through
Sample . discharge pipe to face of .
o N size o from face of access port dihmeter
P (DN) wer flange min
max :
min
(4) (B) © (@)
Perpendicular 100 190 400 97
45° 80 240 500 74
Inline 50 150 400 + 2D 49
D = Inner diameter of ballast discharge pipe.
© IS0 2019 - All rights reserved 7
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4.7 Location of the sample port and return port

4,71 General

The location of the sample port in the discharge pipe shall be assessed based on the hydrodynamic
conditions at that point in the pipe and on the availability of space. The ship's piping shall be studied to
determine the most appropriate location based on these considerations, and the most practical location
shall be selected. A sample port intended to sample ballast water discharge shall be located as close to
the overboard discharge as possible, with allowance made for installing the return port.

possible. Iff is recommended that the sample port and return port be located in the same machirnery
space. Thefreturn port shall be located on the ballast piping, downstream of the sample port, where|the
return flow does not affect the representativeness of the sample.

The retur pnrf shall kn ]nnf)fnr‘ on the hallact h|n|nn and S r]r\c'n fn f]'\n nnor}'\nf)rﬂ Alcr‘]ﬁovg_ as

4.7.2 Logation of the sample port based on hydrodynamic conditions

The samplg¢ port shall be located at a point such that during normal ballast discharge operations,|the
pipe at the sample port is completely filled, water is fully mixed and turbulent, and hydrodynamic
conditions|allow for a representative sample to be collected. An example of-this would be at a ppint
where theile is fully developed flow. In practice, this should be accomplished‘by selecting an installafion
point dow ]Tstream from the greatest length of straight pipe (i.e., unobstructed from valves, elbowf or
other fittings) available. At a minimum, there shall be atleast 6 pipe diameters of straight pipe upstr¢am
and 3 pipd diameters of straight pipe downstream from the sample point. One option is to build a
computatignal fluid dynamics model that simulates the ship's pipihg arrangement and flow conditipns.
Only qualified personnel with an expertise in fluid mechanigs;shall conduct the analysis and interpret
the results

It is suitable to install a sample port on a vertical sectién of pipe only where water flows in the upward
direction ynder normal ballasting operations to ensure that the pipe is completely filled. In a 45 P or
inline confjguration, the sample port shall be orjented such that a sample probe would be inserted |nto
the directipn of flow (Figures 3 to 4).

4.7.3 Logation of the sample and return ports based on the availability of space

A suitable farea around the sample-and return ports shall exist, free of all obstructions, to allow|the
sampling equipment to be installed;dccessed and operated. The minimum clearance required, extending
outward fijom the face of thecaceess flange of the sample port for connecting sample port equipmient,
is listed in|Table 1. For the retiirn port, there shall be enough free space around the access flange fpr a
connection with externalpiping to be made. Regarding a suitable working space for personnel, an 4rea
of 2 m2 adjpcent to the port with clear head room of 2 m would normally be sufficient. The working grea
shall be on a flat platform or deck and allow for safe access and conditions for two persons and their
sampling/fest equipment.

4.8 Safetyconsiderations

Appropriate care shall be taken when choosing an installation location on the ballast discharge pipe
to ensure the safety of personnel installing, operating, maintaining and working around the sample
and return ports. The space around the ports shall have suitable lighting and be well ventilated. The
ports and connected sample piping shall not obstruct walkways, emergency equipment or manway
doors. The access flange shall be maintained and fitted with appropriate gaskets and fasteners so that
a sample collection device can achieve a tight seal. Care shall be used to ensure the sample port valve
is completely closed or the ballast discharge pipe is not pressurized when removing the blind flange.
Importantly, the ports shall be installed at locations in the ballast discharge where valves upstream
and downstream can be closed to isolate them in the event of an emergency.

8 © IS0 2019 - All rights reserved
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Sampling teams shall learn and follow the practices and procedures for safety that are established by
the ship and communicate the test plan very clearly to ship personnel before sample probe installation
and carrying out any ballast water sampling operations.

© IS0 2019 - All rights reserved 9
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Annex A
(informative)

Installation of sample ports for ships with ballast discharge
pipes <DN100

For ships ¥
shown in |
however, it

elbow. In these cases, dimensions for clearance are listed in Table A.1.

vith DN50 or DN80 ballast discharge pipe sizes, the perpendicular and 45 ° configurations
igures 2 and 3 may be used. The inline configuration shown in Figure 4 may also be ufed,
may be more practical to install a tee rather than a welded boss fitting to theside of an

Table Aj1 — Sample port dimensions for ships with ballast discharge pipes of DN50 or DN80
Dimensions in millimdtres
. . Inner wall of ballast _Equlpment oper_at-
Nominal pipe | . . ing area extending Clearance through
Sample . discharge pipe to face df P f di
ort size of access flange outward from face’o port diameter
P (DN) access flange min
maxa :
mif
(4) (B) {€) (d)
Perpendicylar 50 300 600 49
45° 50 400 800 49
Inline 50, 80 400 800 + 2D 49
D = Inner digmeter of ballast discharge pipe.
a  Forinlifje sample port installed with a tee use: centreline’of perpendicular pipe to face of access flange maximum.

10
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