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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types
of ISO documen A les of the
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws attention to the possibility that the implementation of this document may involve‘the[use of (a)
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of dny claimed patent
rights in fespect thereof. As of the date of publication of this document, ISO had not,¥eceived ndtice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database ayailable at
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the convenience of users and| does not
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo
Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISQ/TC 138, Plastics pipes, fittings and valyes for the
transportlof fluids, Subcommittee SC 4, Plastics pipes andfittings for the supply of gaseous fuels, in collaboration
with the European Committee for Standardization (€EN) Technical Committee CEN/TC 155, Plastics piping
systems apd ducting systems, in accordance with the Agreement on technical cooperation betweepn ISO and
CEN (Vienna Agreement).

This third edition cancels and replaces the second edition (ISO 16486-2:2020), which has been t¢chnically
revised.

The main|changes are as follows:
— the r¢ferences in the Introduction have been updated;

— a Notf has been added’inr the Introduction providing information on the suitability of PA-U pipe systems
for 100 % hydrogertand its admixtures with natural gas;

— the symbols thathave been deleted in ISO 16486-1 (but that are used in this document) have be¢n defined
in this document;

— arefdrence'to ISO 12176-5 has been added in the Note in Clause 9;

— the Bibliography has been extended.
Alist of all parts in the ISO 16486 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.
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Introduction

ISO 16486-2:2024(en)

This document specifies the requirements for a piping system and its components made from unplasticized

polyamide (PA-U), which is intended to be used for the supply of gaseous fuels.

NOTE1 Additional information about the suitability of PA-U pipe systems for hydrogen and its admixtures is given

inISO 16486-1:2023, Annex D.

Requirements and test methods for material and components of the piping system, are specified in
[SO 16486-1, ISO 16486-3 and ISO 16486-4.

Characteristics for fitness for purpose of the system and generic fusion parameters are covered in

ISO 16486-5-

Recommended practice for installation is given in ISO 16486-6, which will not be implemented'as’a

Standard junder the Vienna Agreement.

NOTE 2 [Recommended practice for installation is also given in CEN/TS 12007-6,[2] whichhas been pi

Technical Committee CEN/TC 234, Gas infrastructure.

Assessment of conformity of the system is covered by ISO/TS 16486-7.
Training 4nd assessment of fusion operators is covered by ISO/TS 16486-8.

ISO 1648p-1, ISO 16486-2, ISO 16486-3, ISO 16486-5, ISO 16486-6,450/TS 16486-7 and ISO/T{
have been prepared by ISO/TC 138/SC 4. ISO 16486-4 has been prepared by ISO/TC 138/SC 7.

FEuropean

epared by

16486-8

© IS0 2024 - All rights reserved
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International Standard ISO 16486-2:2024(en)

Plastics piping systems for the supply of gaseous fuels —
Unplasticized polyamide (PA-U) piping systems with fusion
jointing and mechanical jointing —

Part 2:
Pipes

1 Scope

This document specifies the physical and mechanical properties of pipes made from twaplasticized polyamide
(PA-U) injaccordance with ISO 16486-1, intended to be buried and used for the supply of gaseous fpiels.

It also sp¢cifies the test parameters for the test methods to which it refers.

The ISO 1p486 series is applicable to PA-U piping systems, the components‘of which are connected by fusion
jointing apd/or mechanical jointing.

In partic:liar, this document lays down dimensional characteristics &nd requirements for the markinlg of pipes.

Pipes confforming to this document are jointed typically by using mechanical, electrofusion or butt fusion
techniqugs.

2 Normative references

The folloying documents are referred to in the teXt in such a way that some or all of their content cpnstitutes
requiremgnts of this document. For dated réfetences, only the edition cited applies. For undated references,
the latest|edition of the referenced documerit (including any amendments) applies.

ISO 291, Rlastics — Standard atmospheres for conditioning and testing
[SO 307, Rlastics — Polyamides —‘Petermination of viscosity number

[SO 113342, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow ratq (MVR) of
thermoplgstics — Part 2;-Method for materials sensitive to time-temperature history and/or moisturg

[SO 116741, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determinagion of the
resistancd to interhal pressure — Part 1: General method

[SO 1167, Phermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of the
resistancd te’internal pressure — Part 2: Preparation of pipe test pieces

ISO 2505, Thermoplastics pipes — Longitudinal reversion — Test method and parameters

[SO 3126, Plastics piping systems — Plastics components — Determination of dimensions

ISO 6259-1, Thermoplastics pipes — Determination of tensile properties — Part 1: General test method

[SO 6259-3, Thermoplastics pipes — Determination of tensile properties — Part 3: Polyolefin pipes

SO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1: Metric series

ISO 13477, Thermoplastics pipes for the conveyance of fluids — Determination of resistance to rapid crack
propagation (RCP) — Small-scale steady-state test (54 test)

© IS0 2024 - All rights reserved
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[SO 13479, Polyolefin pipes for the conveyance of fluids — Determination of resistance to crack propagation —
Test method for slow crack growth on notched pipes

ISO 16486-1, Plastics piping systems for the supply of gaseous fuels — Unplasticized polyamide (PA-U) piping
systems with fusion jointing and mechanical jointing — Part 1: General

EN 12106, Plastics piping systems - Polyethylene (PE) pipes - Test method for the resistance to internal pressure
after application of squeeze-off

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16486-1 and the following apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses

— ISO
— IECE

3.1 Ter

3.1.1

out-of-ro
<pipe or f
outside d

3.1.2

line browsing platform: available at https://www.iso.org/obp

ectropedia: available at https://www.electropedia.org/

ms related to geometrical characteristics

undness
itting> difference between the measured maximum outsidediameter and the measured
ameter in the same cross-sectional plane of a pipe or spigdt end of a fitting

minimum mean outside diameter

de_m,min
minimum

3.1.3

value for the mean outside diameter as specified for a given nominal size

maximuipn mean outside diameter

dem,rpax
maximunj

3.14
nominal
en

wall thicK

3.2 Ter

3.21
virgin mj
material
compoun

value for the mean outside diameter as specified for a given nominal size

wall thickness

ness, in millimetres,Corresponding to the minimum wall thickness, e, ;,,
ms related to-material

terial

n a ferm such as granules or powder that has not been previously processed othe
ling:and to which no rework material or recyclable material has been added

minimum

than for

3.3 Terms related to joints

3.3.1

squeeze-off
gas flow restricted by squeezing the pipe when compressed between two clamps in such a way that the
distance between both clamps is less than twice the nominal wall thickness

© IS0 2024 - All rights reserved
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3.4 Abbreviated terms

MVR melt volume-flow rate
SDR standard dimension ratio
4 Compound

The compound from which the pipes are made shall be in accordance with ISO 16486-1.

The pipes shall be made from virgin material. Rework material shall not be used.

5 General characteristics

5.1 Appearance

When viewed without magnification, the internal and external surfaces of pipes shall be smooth,|clean and
free from|scoring, cavities and other surface defects which can affect pipe performiance. The pipe gnds shall
be cut cleanly and square to the axis of the pipe.

5.2 Colour
The coloufr of the pipes shall be yellow or black.

NOTE In addition, black PA-U pipes can be identified by yellow orerange stripes, according to national preference.

5.3 Fugion compatibility
Pipes madle from PA-U 11 shall be heat fusion jointed.énly to pipes and/or components made from [PA-U 11.
Pipes madle from PA-U 12 shall be heat fusion jointéd only to pipes and/or components made from|[PA-U 12.
Pipes made from PA-U are not fusion compatible with pipes and/or components made from other polymers.

NOTE Test methods for assuring fusibility are given in ISO 16486-3 and ISO 16486-5.

6 Geometrical characteristics

6.1 Mepsurement of dimensions

Dimensiops shall be méasured in accordance with ISO 3126 at (23 + 2) °C, after being conditioned fpr at least
4 h. The npeasurement shall not be made less than 24 h after manufacture.

6.2 Mepn'outside diameters, out-of-roundness and their tolerances

The mean outside diameter of the pipe, d,,,, and the out-of-roundness and their tolerances shall be in
accordance with Table 1.

For maximum mean outside diameter, ISO 11922-1, Grade B tolerances, shall apply.

© IS0 2024 - All rights reserved
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Table 1 — Mean outside diameters and out-of-roundness

Dimensions in millimetres

Nominal outside

Mean outside diameter

Maximum of absolute out-of-roundness?

diameter

d, Ao min Ao max Grade KP Grade N¢
16 16,0 16,3 1,2 1,2
20 20,0 20,3 1,2 1,2
25 25,0 25,3 1,5 1,2
32 32,0 32,3 2,0 1,3
40 40,0 40,4 2,4 1,4
50 50,0 50,4 3,0 1,4
63 63,0 63,4 3,8 1,5
75 75,0 75,5 — 14
90 90,0 90,6 — 1,8
110 110,0 110,7 — 2,2
[ 25 125,0 125,8 — 2,5
(40 140,0 140,9 — 2,8
60 160,0 161,0 — 3,2
80 180,0 181,1 — 3,4
P00 200,0 201,2 — 4,0
P25 225,0 226,4 — 4,5
P50 250,0 251,5 — 5,0
P80 280,0 281,7 — 9,8
815 315,0 316,9 — 11,1
55 355,0 357,2 — 12§
00 400,0 402,4 — 14,4
50 450,0 452,7 — d
500 500,0 503,0 — c.d
660 560,0 5634 — d
b30 630,0 633,8 — d

a  Measufement of out-of-roundness shall be made at the.point of manufacture according to ISO 3126.

b For cofled pipe with d, < 63 mm, grade K according to ISO 11922-1 applies; for pipe with d, = 75 mm, the maxifnum out-of
roundness[shall be specified by agreement.

¢ Grade N according to ISO 11922-1.

d The m@iximum out-of-roundness shallbé specified by agreement.

6.3 Wall thicknesses and:tolerances

6.3.1 Minimum wall thickness

The minithum wallthickness, e

min’

shall be in accordance with Table 2. Small diameter pipes are chagacterized
by wall thickness-Large diameter pipes are characterized by their standard dimension ratio (SDR]).

The use of any*SDR derived from the pipe series S given according to ISO 4065 and ISO 161-1 is perjmitted.

NOTE In order to minimize the possibility of damage to small-diameter gas pipes by external influences, the use
of pipes having a wall thickness of not less than 3,0 mm, even if higher than the minimal SDR value, can be considered.

© IS0 2024 - All rights reserved
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Table 2 — Minimum wall thickness

Dimensions in millimetres

Nominal outside Minimum wall thickness?
diameter? e
min

dy SDR 7,4 SDR9 SDR 11 SDR 13,6 SDR 17 SDR 21 SDR 26
16 2,2 — — — — — —
20 2,8 2,3 — — — — _
25 3,5 2,8 2,3 — — — _
32 4,4 3,6 2,9 2,4 — — _
40 5,5 4,5 3,7 3,0 2,4 2,0 —
50 69 5.6 4.6 3.7 3.0 2.4 2,0
43 8,6 7,1 5,8 4,7 3,8 3,0 2,5
15 10,3 8,4 6,8 5,6 4,5 3,6 2,9
90 12,3 10,1 8,2 6,7 5,4 4,3 3,9
110 15,1 12,3 10,0 8,1 6,6 53 4,2
1p5 17,1 14,0 11,4 9,2 7,4 6,0 4,8
1410 19,2 15,7 12,7 10,3 8,3 6,7 5,4
1p0 219 179 14,6 11,8 9,5 7,7 6,2
1BO 24,6 20,1 16,4 13,3 10,7 8,6 6,9
2P0 27,4 22,4 18,2 14,7 1959 9,6 7,7
2R5 30,8 25,2 20,5 16,6 13,4 10,8 8,6
2b0 34,2 279 22,7 18,4 14,8 11,9 9,6
2B0 — 31,3 25,4 20,6 16,6 13,4 10,7
3[L5 — 35,2 28,6 23,2 18,7 15,0 12,1
3p5 — — 32,2 2650 21,1 16,9 13,6
4p0 — — 36,4 29,4 23,7 19,1 15,3
450 — — — 33,1 26,7 21,5 17,2
5p0 — — — 36,8 29,7 239 19,1
5p0 — — — — 33,2 26,7 21,4
6B0 — — — — — 30,0 24,1

a2  For wdll thickness >30 mm, butt fusion jointing parameters are evaluated individually.

b For digmeters >250 mm, mechanical fittings and-eléctrofusion methods are evaluated.

6.3.2 Tplerances on wall thickness'at any point

The tolerpinces on the wall thickness at any point shall be in accordance with ISO 11922-1, Grade V. The

maximun) permissible variatign)between the nominal wall thickness, e, and the wall thickness at

e, shall bgin accordance with’Table 3.

hny point,

© IS0 2024 - All rights reserved
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Table 3 — Tolerances on wall thickness at any point

Dimensions in millimetres

Minimum wall thickness

Permitted positive

Minimum wall thickness

Permitted positive

deviation deviation
> < > <

2,0 3,0 0,4 22,0 23,0 2,4

3,0 4,0 0,5 23,0 24,0 2,5

4,0 5,0 0,6 24,0 25,0 2,6

5,0 6,0 0,7 25,0 26,0 2,7

6,0 7,0 0,8 26,0 27,0 2,8

7,0 8.0 0.9 27.0 28.0 2.9

8,0 9,0 1,0 28,0 29,0 3,0

9,0 10,0 1,1 29,0 30,0 31

10,0 11,0 1,2 30,0 31,0 3,2

11,0 12,0 1,3 31,0 32,0 3,3

12,0 13,0 1,4 32,0 33,0 3,4

13,0 14,0 1,5 33,0 34,0 3,5

14,0 15,0 1,6 34,0 35,0 3,6

15,0 16,0 1,7 35,0 36,0 3,7

16,0 17,0 1,8 36,0 37,0 3,8

17,0 18,0 1,9

18,0 19,0 2,0

19,0 20,0 21

20,0 21,0 2,2

21,0 22,0 2,3
7 Mechanical characteristics
7.1 Conditioning
Unless otherwise specified in the applicable test-method, the test pieces shall be conditioned for at|least 16 h
at 23 °C apd 50 % relative humidity in accerdance with ISO 291 before testing in accordance with [[able 4.
The test gieces shall not be tested within the period of 48 h after their manufacture.
NOTE Pipes are used for the determination of the long-term hydrostatic strength of PA-U compounfls and are
saturated pvith water before starting the tests. Annex B provides examples for the water uptake over time |n function
of the sample thickness. The determination of water content is specified by ISO 62.

7.2 Requirements

The test plieces shall'be tested in accordance with Table 4. When tested using the test method and pgrameters
specified [therein;the pipe shall have mechanical characteristics conforming to the requirements pf Table 4.

The requirentenits for pipe that has been subject to squeeze-off shall be as specified in Annex A.

© IS0 2024 - All rights reserved
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Table 4 — Mechanical characteristics

L . Test parameters Test
Characteristic Requirement
Parameter Value method(s)

Hydrostatic No failure of any test End caps Type? 1SO 1167-1
strength at 20 °C for |piece during test Orientation Free ISO 1167-2
1000h period

Conditioning period |16 h

Type of test Water-in-water

Test temperature 20°C

Test period 1000h

Circumferentiat

(hoop) stress:

PA-U 11 160 and 19,0 MPa

PA-U 12 1602

PA-U 11 180 and 20,0 MPa

PA-U 12 1802
Hydrostatlic No failure of any test End caps Type? ISO 11p7-1
strength 4t 80 °C for |piece during test Orientation Free ISO 11b7-2
165 h period

Conditioning period |16 h

Type of test Water-in-water

Test temperature 80 °C

Test period 165%h

Circumferential

(hoop) stress:

PA-U 11 160 and 10,0 MPa

PA-U 12 1602

PA-U 11480 and 11,5 MPa

PA-U\12 1802
Elongatiofp 2200 % Testpiece shape Type 1 ISO 62p9-1
at break for Speed oftest 25 mm/mln ISO 62p9-3
e<12mm Number of test Shall conform to ISO 6259-1

pieces
Elongatiof 2200% Test piece shape Type 1
at break for Speed of test 25 mm/min
e>12mm Number of test Shall conform to ISO 6259-1

pieces

Or

Test piece shape Type 3

Speed of test 10 mm/min

Number of test Shall conform to I1SO 6259-1

pieces

a For matertal classification and designation, see ISU 16466-1:2023, 5.4.

b 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?2.

¢ Testpressure levels for other SDR are given in Table 5.

4 p_sqrer is the value of the critical pressure determined in the S4 test on the pipe according to ISO 16486-1:2023, Table 2,

from the batch whose full-scale critical pressure, p., was determined in ISO 16486-1.

¢ For pipes of d, < 90 mm, the value of critical pressure, p ¢4 rpp determined on a pipe of d;; 90 mm or d,, 110 mm according to

ISO 16486-1:2023, Table 2, shall be taken as the reference value.

7

© IS0 2024 - All rights reserved
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Table 4 (continued)
Test parameters
Characteristic Requirement P Test
Parameter Value method(s)

Resistance to slow |No failure during Test temperature |80 °C ISO 13479
crack growth for the test period SDR 11
e>5mm
(notch test) Type of test Water-in-water

Test period 500 h

Test pressure:

PA-U 11 160 and 18 barb-c

PA-U 12 1602

PA-U 11 180 and 20 barb«c

PA-U 12 1802
Resistancp to rapid |p. sy 2 0,9p, 54 rer™® Test temperature |0 °C ISO 1377

crack propagation
(critical pfessure,
Pesa) (S4test)

a2 For mdterial classification and designation, see ISO 16486-1:2023, 5.4.
b 1barH0,1 MPa=105Pa; 1 MPa=1N/mm?2.

¢ Testpijessure levels for other SDR are given in Table 5.

Pcsarer 1S the value of the critical pressure determined in the S4 test on the ipe according to ISO 16486-1:2023, Table 2,
from the batch whose full-scale critical pressure, p_, was determined in ISO 16486-1.

¢ For piges of d, < 90 mm, the value of critical pressure, p ¢4 ppp determired on a pipe of d;; 90 mm or d,, 110 mm afcording to
ISO 1648641:2023, Table 2, shall be taken as the reference value.

In Table 5|test pressure levels are given for different SDR.¢classes for information.

Table 5 — Testpressure levels

Test pressure
SDR bara
PA-U 11 160%and PA-U 12 160Pb PA-U 11 180 and PA-U 12 1804

7,40 28,12 31,25

9,00 22;50 25,00

11,00 18,00 20,00

13,60 14,28 15,87

17,00 11,25 12,50

21,00 9,00 10,00

26,00 7,20 8,00

These prepsure levels are calculated to give nominal pipe hydrostatic levels of either 9 MPa (in PA-U 11 16( and
PA-U 12 160 materials)? or 10 MPa (in PA-U 11 180 and PA-U 12 180 materials)?, using the following formul

B

_ 200
P SDR 1
where

o is the hydrostatic stress, in MPa;
SDR is the standard dimension ratio.

a  1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?2.

b For material classification and designation, see ISO 16486-1:2023, 5.4.

© IS0 2024 - All rights reserved
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8 Physical characteristics

8.1 Conditioning

Unless otherwise specified in the applicable test method, the test pieces shall be conditioned for atleast 16 h
at 23 °C and 50 % relative humidity in accordance with ISO 291 before testing in accordance with Table 6.

The test pieces shall not be tested within the period of 48 h after their manufacture.

8.2 Requirements

The test pieces shall be tested in accordance with Table 6. When tested using the test method and parameters
specified ftherein, the pipe shall have physical characteristics conforming to the requirements of; Thble 6.

Table 6 — Physical characteristics
Test parameters
Charactg¢ristic Requirement p Test
Parameter Value meethod(s)
Viscosity > 180 ml/g Solvent m-Cresol 1Sq 307
number
Melt vol- Temperature 235°C 1S4 1133-2
ume-flgzv rate |Asrecommended by the material supplier Load 10 kg
(MVR)&
Longitudipal <3% Heatifig fluid Air 1Sd 2505
reversion The pipe shall retain its original appearance | Testtemperature 150 °C
Length of test piece 200 mm
Duration of exposure |According to
ISO 2505
a2 The water content of the sample shall be <0,1 %. This is essential because PA-U resin is sensitive to hydrolysis|Therefore,
the test safnple shall be dried prior to testing at 80 °C in a dry-air or vacuum dryer for 3 h, or as recommended by thelPA-U resin
producer. The melt volume-flow rate (MVR) report shallsificlude the water content of the sample prior to testing with the used
methodology for its determination.
b The MJR can be measured by the pipe manufacturer for internal quality control, as an alternative for the viscosty number,
e.g. to test fleviations prior to and after working with the material. In practice, the MVR is extremely sensitive to any influence of
water contpnt, even if the water content is extremely low (see ISO 1133-2:2011, Table B.1, example for PA 6). It is recommended
for PA-U to|compare only MVR results from.one'test device.
9 Marking
All pipes ghall be permanently and legibly marked with the minimum information specified in Table 7 so
that the marking does not initiate cracks or other types of failure or weaken the pipe, and so thpt normal
storage, weathering, iandling, installation or use does not affect the legibility of the marking.
The length of ceiled pipes may be indicated on the coil.
If printing isused, the colour of the printed information shall differ from the basic colour of the prqduct. The

frequency of the printing shall be at intervals not greater than 1 m.

The quality and size of the marking shall be so that it is easily legible without magnification.

NOTE

Traceability data can be coded and found in line with ISO 12176-4 and I1SO 12176-5.
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Table 7 — Minimum information for marking

Information

Marking or symbol

Manufacturer or trademark

Name or symbol

Internal fluid Gas
Dimensions e.g.d, xe,
SDR (for d,, 2 40 mm) e.g. SDR 17
Material and designation e.g. PA-U 11 1602
Production period Date, code
Reference to the ISO 16486 series ISO 16486

= 1 s - 11 . . reOo-dc Ao a4 o000 - 4
UL HIALCT IdT CIdS S ITILALIUIN AU UCSIE A UULL, SCC 10U 10F00~1.4U L0, O.%.
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Annex A
(normative)

Squeeze-off technique

neral

In certairrcourmtries; the bquchc-uff u:t,huique fsusedtoTestrictthe flowof Bds T PA=Y pipiu
while effdcting maintenance and repair operations.[13],[14] [15]

The use of hydrogen in natural gas networks requires special consideration.[16]

Ifthe end

off, in acd
hydrostat

These tedts on squeezed-off pipes shall also fulfil the requirements of these hydrostatic tests o

accordan

e with Table 4.

A.2 Test method

The evid

P systems

user wishes to employ the technique, evidence shall be provided to the end-usér that aftef squeeze-
ordance with the method recommended by the manufacturer of the pipes,the requirements for
ic strength of the pipe at 20 °C for 1 000 h or 80 °C for 165 h according’to Table 4 ar¢ fulfilled.

N pipes in

ence in accordance with Clause A.1 shall be obtained ‘using a procedure in accorddnce with
EN 12106(
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