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EXPERIMENTAL STUDIES OF MATERIALS
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MNepeceyeHune 54 km MNepunbHble BbinonHeH
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DIGITAL MODELS OF PRODUCTS

LE, LE11

(Avg: 75%)
+7.017e-04
+3.000e-04
+2.333e-04
+1.667e-04
+1.000e-04
+3.333e-05
-3.333e-05
-1.000e-04
-1.667e-04
-2.333e-04
-3.000e-04
-3.667e-04
-4.333e-04
-5.000e-04
-8.344e-04
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VIRTUAL TEST BENCHES

GENERATING PROPERTIES

KoHCTpyKUumMA

Random spaces are generated taking into account restrictions on
variations in neighboring nodes of the grid
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KoncTpykuus

Random spaces are generated taking into account restrictions on
variations in neighboring nodes of the grid

Inside the “cell”, the values are interpolated
to the model linearly
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MEHVCTEPCTBO IPOMBILLIERHOCTIL H TOPTORI
"POCCHIACKOM OEAEPAIII

®EJEPAJILHOE ATERTCTBO
10 TEXHHYECKOMY PETYJTHPOBAHHIO H METPOJIOTHH
(Poccramapt)
MPUKA3
29 pexabps 2023 r. 1759-ct
Mocksa
06 yr o

Poccniickoii exepaunn

B coorsercrsun co cTatheii 24 denepansHoro 3akoHa or 29 mions 2015 r.
Ne 162-@3 «O BP i MpHKa3bE Ba:

1. VrsepanTs i crammapr  Poccmiickoit
TOCTP  71193-2023 «Konctpykunn Tpacnioprasie. Ludposas Moziens
JHCKOBOTO 3aTBOPA JUIS CY/I0B H MOPCKHX T
TpeGOBaHKA K KOHCTPYKUMH H BHPTYAIbHBIM HMCHBITAHUSM)» C JaTof BBEJCHNHS B
neiicteue 1 mions 2024 roaa.

STANDARDS FOR THE DEVELOPMENT OF DIGITAL MODELS AND VIRTUAL TESTING

O©E[IEPAIIbHOE ATEHTCTBO
MO TEXHUYECKOMY PEIYJIMPOBAHUIO U METPOJTOIMU

Boesten BriepBsIe. HALUMWOHANbHbIN FoCTP
2.Y b o6 CTAHOAPT _
= POCCUUCKOM

y IpHKazoM Ha caiite SENEPALIMN 2023

F B 0] cetr

(Aaee — OGMIHATBHBIIH CAiiT) ¢ Y4€TOM 3aKOHOJATENBCTBA O CTAHAAPTH3ALMH.
3. P

P MHCTHTYT p y

PUKa3oM CTAHZAPT Ha OPHUMATHHOM CaiiTe B YCTAHOB/IEHHOM MOPSIKE.
4.3aKpenuTh  YTBEPKACHHBIA  HACTOSIMM  TPHKa’OM  CTaHjapr 3a
o Ne 032 «Boammiii TpaHCTOpT»

(TK 032).

Pyxosomuens AJTLIlaraen

19.04.2024

KOHCTPYKLMM TpaHCMOPTHbIE

LUU®POBAS MOJENL OUCKOBOIO 3ATBOPA
ANA CYQO0B U MOPCKUX CTALUMOHAPHbBIX MNNATSOPM

TexHU4ecKne TpeGoBaHUS K KOHCTPYKLNN 1
BUPTyanbHbLIM UCMILITAHUAM

W3naHue ouumManbHoe

Mocksa

ICTUTYT
2023

Hauunonanshas
TexHoneru4yeckan
HHUUMATHUBA
MHHHCTEPCTEO IPOMBIULTKHHOCTH 7 TOPTORTH
POCCHIICKOT PEAEPATUI
WEJEPATHHOE ATEHTCTBO
10 TEXHHYECKOMY PET'VIHPOBAHHIO H METPOJIOTHH
(Poccrannapt)
TMPUKA3
29 nexaGpst 2023 r. ~ 1757-ct
Mockna
06y 0
Poccniickoii ®exepannn
B coOTBeTCTBHH CO cTatheii 24 ®ezepanbHoro 3akoHa ot 29 mions 2015 r.
Ne 162-®3 «O crarnaprusamuu B Poccuiickoi ®efepauuu», 1p A K a3 b1 B 3 10:
1. VIBepaHTs ~ HAUMOHAIBHBIA  cTaHmaprT P it
TOCTP  71191-2023 «Konctpykuny Tpancnoptabte. Lludposas Moaess ®EQEPAINBHOE ATEHTCTBO

IapOBOrO KpaHa UL CYZOB M MOPCKHX

TpeGOBAHHA K KOHCTDYKUHM H BUPTYAIBHBIM HCMBITAHWSM» C JaTOH BBEJCHHA

B jieftcrare 1 wions 2024 rofia.
Bsezen Bnepssie.

2. Vnpasnenmio CTAHAAPTH3ALMA OOeCHednTs pasveilenue HHQOpMaIH

06 TIPHKa30M HA caifte
P p B (i cetn «MHTepHET»
(nanee ~ obUIMATEHEL CAliT) C YIETOM 3aKOHOJATEBCTBA O CTAHAAPTH3AIHH.

3. O r ¥
«Poccutickuii WHCTHTYT CTAHJAPTH3AUMMY y
NIPMKA30M CTAHAAPT HA caiite B ropaKe.

4. ¥T it NPHKa30M  CTaHJapT  3a
TEXHHYECKHM KOMMTETOM MO cTaHfaprsaumuu Ne 032 «BOmHBIA TpaHCIIOPT»
(TK 032).

Pyxosomurens AJLllanaes

NO TEXHUYECKOMY PEMYNIMPOBAHUIO U METPONIOIMK

HAUMOHANbHBIA rocTp
CTAHOAPT _
POCCUUCKOM
®ENEPALIMM 2023

KoHCTpyKuMM TpaHCNOpTHbIE

LUMOPOBAA MOLEIb LUAPOBOIO KPAHA
ANA CyAoB U MOPCKUX CTALUMOHAPHbIX NNIATOOPM

TexHu4eckue Tpe6OBaHMA K KOHCTPYKUMN U BUPTYanbHbIM UC-
NbITaHUAM

M3name oduuMansHoe

Mockea
# MHCTUTYT
2023
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VIRTUAL TESTING

19.04.2024

SDV11
Envelope (max abs)
(Avg: 75%)

+2.000e+00

SDv11

SDV11

Multiple section points

(Avg: 75%)
+5.490e-02
+4.000e-02
+3.667e-02
+3.333e-02
+3.000e-02
+2.667e-02
+2.333e-02
+2.000e-02
+1.667e-02
+1.333e-02
+1.000e-02
+6.667e-03
+3.333e-03
+0.000e+00

SDhv1l
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VIRTUAL TESTING

SDV11

(Avg: 75%)
+1.291e-01
+1.220e-01
+1.118e-01
+1.017e-01
+9.156e-02
+8.142e-02
+7.128e-02
+6.115e-02
+5.101e-02
+4.087e-02
+3.074e-02
+2.060e-02
+1.046e-02
+3.244e-04
+3.115e-04
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INTERNATIONAL

INITIATIVES

New chapters of UN Modal Regulations and Test and Criteria

Manual for «Service equipment from FRP for tank containers»
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United Nations

STisciac.10c 320322

Secretariat Distr: General
20 April 2023

Original: English

Committee of Experts on the Transport of Dangerous Goods
and on the Globally Harmonized System of Classification
and Labelling of Chemicals

Sub-Committee of Experts on the Transport of Dangerous Goods

Sixty-second session
Geneva, 3-7 July 2023

Ttem 6 (c) of the provisional agenda

Miscellaneous proposals for amendments to the Model Regulations
on the Transport of Dangerous Goods: portable tanks

ot
FEDERATION
DE RUSSIE

19.04.2024

Report from the informal working group on fibre reinforced
plastics service equipment for portable tanks

Transmitted by the expert from the Russian Federation on behalf of the
informal working group on fibre reinforced plastics (FRP) service
equipment for portable tanks*

Introduction

1. The informal working group on FRP service equipment for portable tanks met in the
inter-session 49 of the sixtieth
session and document ST/SG/AC. 10/C 3/2022/62 received during the session of the Sub-
Committee as well as those received via correspondence and via teleconferences since
December 2022. Summing up . th
of definitions and justification of the fire resistance of the FRP service equipment and
development of the specific test method.

STISG/AC.10/C.3/2023/22

INTERNATIONAL
UNECE e
ORGANIZATION

Committee of Experts on the Transport of Dangerous Goods
and on the Globally Harmonized System of Classification
and Labelling of Chemicals

Sub-Committee of Experts on the Transport of Dangerous Goods

Sixty-second session
Geneva, 3-7 July 2023

Item 6 (c) of the provisional agenda
Miscellaneous proposals for amendments to the Model Regulations

on the Transport of Dangerous Goods: portable tanks

New section 6.9.3 for the Model Regulations

693 qui for design,
of FRP service equipment for portables tanks

and testing

6.9.31 Definitions

For the purposes of this section, the definitions in 6.7.2.1 and 6.9.2.1 apply except for
for f ‘portable

tanks.

Additionally, the following definitions apply to FRP service equipment

FRP service equipment means measuring instruments and filling. discharge. venting. safety.

heating. cooling and insulating devices. manlids and manhole covers, cleaning hatches and
s bl

bl gate and 1 parts. e.g. springs.
fixings. applicable to the both metallic and FPR shells of the portable tanks.

Injection moulding means a process of melting plastic pellets (thermosetting/thermoplastic
polymers) that once malleable enough, are injected at pressure into a mould cavity, which
fills and solidifies to produce the final product.

Compression moulding means a process for producing composite parts in a wide range of
volumes typically employing a matched metal tool in a heated (normally hydraulic) press to
consolidate sheet materials or moulding compounds at relatively high pressures.

Reinforced reaction injection moulding (RRIM) means a process of mixing of two or more
resins together in the mixing chamber to form a thermosetting polymer under high pressure.
Reinforcement agents like glass fibres or mica are added to the mixture. Then. the resin
mixture is metered info a mould with the help of high-pressure pumps or injection cylinders.

Copon-sample means an FRP sample fabricated and tested in accordance with national
and/or international standards to determine design allowables.

Inspection-sample means a sample cut out from the FRP service equipment to establish the
identity of the serial FRP device fo the profotype.

FRP constituents means reinforcement fibres and/or particles, thermoset or

STISG/AC.10/C.3202322

Annex IT
Section 42

Fire resistance test of FRP service equipment for portable

tanks

421 General

4211 This test method is intended to prove the fire resistance of FRP
equipment for portable tanks which meet the requirements of 6.7.2 or 6.9.2 of the Model
Regulations.

4212 Th FRP service the definition

2 prototype 2
0f 6.9.3.1 of the Model Regulations shall be subjected to and satisfy the requirements of the
fire resistance test. The fire resistance test shall be conducted by test facilities approved by
the competent authoriies.

422 Definitions

instance of FRP
seal assemblies subjected to the fire fesistance test

Relevant definitions of ISO 21843:2018 and chapters 6.7.2, 6.9.2 and 6.9.3 of
the Model Regulations are applicable to this section.

423 Test method

4231 The fire resistance test is carried out for the test specimen installed in a closed
position. illed with water with initial temperature of 20 °C. under a pressure of 60 kPa at the
surface, and

polymer (matrix), adhesives, and additives.

6932 General design and construction requirements

to flame for at least 30 minutes. The test specimen

be compl e The general
test scheme is given in figure 423.1 In the event that the test specimen is an item of
quip is not intended to be 2 multi- (such
as a valve). then the test specimen may be equipped with a blind flange, at its outermost
interface which would otherwise be exposed to flame during the st

The fire exposure parameters shall comply with paragraph 6.9.2.7.1.5.1 of the
Model Regulations. The fire shall theoretical fire witha pe
of 800 °C, emissivity of 0.9 and 2 minimun net heat flux of 75 kW/m? calibrated according
10150 21843:2018.

20



CERTIFICATION SERVICES FOR NEW MATERIALS AND PRODUCTS

CONFORMITY ASSESSMENT SERVICES

* Development of certification basis

e Material and full-scale testing

* Development of material models

* Development of digital models of products
* Virtual testing

* Development of regulations

19.04.2024

o

MpoBeeHMe OLEHKN COOTBETCTBUSA
v cepTuduKaymum

MpoBeAeHYE OLEHK COOTBETCTBYA 1
CepTMOVKaUMY M3ARNMIA 1
MaTepuanos B paMkax cucTeMbi
A06POBONLHOV CepTVdMKaLMY SLNC

57

Paspa6oTka Liudposbix Mogenei
+ Pa3pa6oTKa LMOPOBOY MOARNH
MaTepuana wau usgenvs
ONTUMaNbHOM ANR NPOBEAH!A
BUPTYaNbHbLIX NCMbITAHWIA Ha
BUPTYabHbIX UCMbITATENbHBIX
cremgax

« AHaM3 1 ONTUMN3ALMS
KOHCTPYKLMOHHBIX 31eMeHTOB
V3AenVs, NoABepraloLXca
KOMMAEKCHOMY GU3MKO-
MeXaHWHeCKoMy BO3AeACTBIIO

MO/APOBHEE

https://digital-certification.ru/#services

O NAAT®OPME ycnyrn

HOBOCTU KOHTAKTbI

P
il

BWpTyanbHble UCNbITaHNA
MPOBEACHME MCTIbITaHMI LUPOBOT
MOAGNV U3AENS UNV MaTepUana Ha
BUPTY/IbHbIX UCTIbITATENBHbIX

creHgax
NOAPOBHEE

ke

Pa3paboTka CTeHOR HATYPHBIX
vcnbiTanmia

Pa3paboTKa 1 MPOUIBOACTEO CTEHAO0B
ANR NPOBEACHIA HATYDHBIX
VCTIBITaHWIA MaTePUancs 1 N3Aenvii

NO/POBHEE

+7 (495) 612 44 22

TexHer
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WHUUMATUBA

CUSTOMER INTERACTION PORTAL

INFO@TESIS.COM.RU

HaTypHble UcnbITaHMA
MpoBeAeHME MCTIbITaHMI 06pasLoB
V3AENWIA W MATEPUANoB Ha CTeHAax
HaTYPHBIX MCTbITaHMTA

NO/IPOBHEE

=

VaroTornenue 06pasuos ans
vcnbITanmi

W3roToBAEHMUE 3NEMEHTapPHBIX
06pa3L40B MaTepUance i
KOHCTPYKTVBHO-NIOA06HBIX 06pa3LOB
W3AENWIA 418 NPOBEACHMS HATYPHBIX
VCnbITaHwi

NO/POBHEE
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EXPERIMENTAL AND DIGITAL CERTIFICATION
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