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Joint Meeting of the RID Committee of Experts and the
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Item 5 (a) of the provisional agenda

Proposals for amendments to RID/ADR/ADN:

pending issues

Proposal for the use of flexible bulk containers (FBC)

Transmitted by the International Dangerous Goods and Containers
Association (IDGCA)

1. The Report of the Experts Joint Meeting on Rules attached to the
European Agreement concerning the International Carriage of Dangerous
Goods on Inland Waterway relating to its twenty fourth session (see points
21-23) contains a proposal to perform complete tests of FBC in accordance
with the requirements of Section 6.8 of the UN Recommendations.

2. International Dangerous Goods and Containers Association (IDGCA) has
performed the test of FBCs by upper part lifting in accordance with the
requirements of Section 6.8 of the UN Recommendations. The test procedure,
Methods and Protocol are attached hereto.

3. The tests were performed in the presence of the Russian competent bodies
representatives and the expert of BAM Institution (Germany)

4. Please be informed that all other kinds of tests FBC in accordance with
section 6.8 of the UN Recommendations have been conducted and published
previously:

Drop test — UN/SCETDG/38/INF.8

Topple test, Righting test, Tear test, Stacking test —
UN/SCETDG/35/INF.27/Add.1, UN/SCETDG/35/INF.27/Add.2,
UN/SCETDG/35/INF.27/Add.1/Corr.1
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cargoes including dangerous goods of packing group I11.

1. General

2.1. This program establishes provisions and an order of carrying out certification tests of a prototype of
a flexible container for bulk cargoes (FBC) of high load-carrying capacity, recycling and intended for solid bulk

2.2. The container is manufactured by CJSC New Technology in Transportation under
TU 2297-001-56579756-06 approved by the Federal Agency Roszheldor and JSC RZD.

2.3. Compliance of FBCs to requirements of Section 6.8.5 of the Recommendations of
UN Standard Rules for Transportation of Dangerous Goods and Section 4.3 of the Interna-
tional Maritime Dangerous Goods Code (IMDG Code) is established during the tests.

2. Technical characteristics of FBC

Material

Maximum load-carrying capacity, Kgf (Qmax)

Maximum capacity, m*
Top structure
Bottom structure

Rubberized fabric stiffened
with strip net

14,000

15.0

Closed with a loading arm
Flat, solid with a loading arm

Lifting device (number of slings) 8
Insert presence NO
Total number of tiers when stacking 4
Overall dimensions, cm 240x240x280
3. Structure type tests
Load
No. Testtype Requirements Value, kgf
1 |Lifting by the upper part 6XQmax 84,000
2 |Lifting by the upper part 8.5%XQmax 119,000
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1 General requirements to conditions of test support
and conducting

1.1 Tests of flexible bulk container MK-14-10 shown in fig. 1 A in Appendix A are carried out
under the contract between CJSC New Technology in Transportation and FSUE Krylov State
Research Center No. 339-31/13 "Testing by upper part lifting of flexible bulk container MK-
14-10". The purpose of these tests — check of durability of the mentioned flexible bulk
container at its upper part lifting in accordance with the requirements of Section 6.8.5.3.6 of
Recommendations of UN Standard Rules for Transportation of Dangerous Goods and
Section 4.3 of the International Maritime Dangerous Goods Code (IMDG Code).

Test loads should be applied to the container statically. Their values are ranging from 412 to
1150 kN (specific values are determined by the statement of work). The container is subject
to a test load within 5 minutes minimum.

A criterion of passing tests is as follows: no damages of the flexible bulk container or its load-
gripping devices, in the presence of which the container becomes unsafe for transportation
of goods and handling operations, and no contents loss.

1.2 Control of test object is conducted according to provisions of Section 7.0 AN 5.8-016 3P
"A quality manual of the laboratory of strength tests and full-scale structure life of FSUE
Krylov State Research Center".

1.3 Tests of the container are conducted in the shed of endurance and static tests (ERSI) at
air temperature from 15 to 25°C.

1.4 Load layout of the test object is shown in figure 2A (see "Appendix A") to these methods.

1.5 Test means

1.5.1 Loading of the flexible bulk container is carried out through four force measurement
channels consisting of ViCont system and [OCTY-type force-measuring transducers.
Expanded uncertainty of force measuring (with a coverage factor of 2) should be not more
than £ 3% in relation to measured value.

15.2 Four channels of linear movement measurement consisting of [AJMN-type linear
movement transducers, power supplies and ADC of the personal computer are used for
measurement of pressure disk movements. Expanded uncertainty of movement
measurement (with a coverage factor of 2) should be not more than £ 3 mm.

1.5.3 Weight measurement of the loaded container together with the pressure disk should be
performed using a force measurement channel consisting of ViCont system and a OCTY-
type force-measuring transducer. Expanded uncertainty of force measurement (with a
coverage factor of 2) should be not more than + 3% in relation to measured value.

1.5.4 Time measurement of container dwelling under loading is performed using a COCnp-
type stopwatch. A maximum error for it in the range of 0-60 minutes is not more than + 1.5 s.
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2 Test methods

2.1 Preparation for tests

2.1.1 Level out the top layer of sand in the container and to put a pressure disk onto it.
Then make weighing of the filled container together with the pressure disk through a special
force measurement channel (see item 1.5.3). Results of weighing (G value) shall be recorded
in a special free-form act.

2.1.2 Lift a beam over the container by means of a crane. Then set container slings on
beam brackets and secure them from slipping.

2.1.3 Install hydraulic cylinders with force transducers in accordance with load layout
shown in fig. 2A in Appendix A. At that, it is necessary to set dynamometer gauges into beam
bracket grooves and to secure them there, and to insert hydraulic cylinder shanks into
special bushings on the pressure disk.

2.1.4 Connect force-measuring transducers to the ViCont system.

2.1.5 Prepare linear movement measurement channels for installation installing
transducers on hydraulic cylinders.

2.2 Test procedure
2.2.1 Lift the loaded container by means of a crane; a clearance between the floor and the
bottom of the container should be not less than 0.5 m.

2.2.2 For measurement of hydraulic cylinder rod strokes (that is equivalent to pressure disk
movement against the beam), it is necessary to secure cables of the linear movement
transducers on hydraulic cylinders (see fig. 2A).

2.2.3 Using hydraulic cylinders apply a test load (force) P,**" operating on the container and

equal to 412 kN (42 tf taking weight of the loaded container and the pressure disk into
account). At that, a load value P, created by the hydraulic cylinders shall be determined by
the formula:

P]_C - PlteSt _ G.

2.2.4 Dwell the container under application of the load P,"*

within not less than 5 minutes.

2.2.5 In the course of dwelling the container under the load, it is necessary to measure
movements of the pressure disk using linear movement channels and to record results to the
test report.

2.2.6 After 5-minute dwelling under load, it is necessary to inspect the container. If no
destructions are detected, increase the test load P,"** to 825 kN (84 tf taking weight of the
loaded container and the pressure disk into account). At that, the force P, created by the
hydraulic cylinders shall be determined by the formula:

PZC = Pztest _ G
2.2.7 Then shall be repeated pp. 2.2.4 and 2.2.5.
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2.2.8 If the container sustained damages after 5-minute dwelling, then increase the test load
P45 to 1150 kN (117 tf taking weight of the loaded container and the pressure disk into
account). At that, the total force P;° created by the hydraulic cylinders shall be determined by
the formula:

P3C = P3test _ G
2.2.9 If the container does not torn, operations under pp. 2.2.4 and 2.2.5 shall be repeated.

2.2.10 Unload hydraulic cylinders, lower the container onto the floor, and dismantle the testing
equipment.

2.2.11 The weight (sand) shall be dumped from the container. The container shall be
transferred to the Consumer.

3 Reporting

Test Results are presented to the Consumer in the form of a Protocol issued according to the
requirements of the enterprise standard STP MMAH.083-2013 "Quality management system.
Metrological support of work. Test methods".

4 Safety and environment protection requirements

Tests of the container conducted under these Methods do not require any special conditions.
Therefore, there is no necessity to develop special requirements for personnel safety when
conducting such tests. Following the instructions and Rules being in force in this field shall be
enough.

Conducting tests of the container is not connected with use or application of materials and
means that pollute environment. Therefore, there is no necessity to formulate any
requirements regarding ecology observance of which should be obligatory in the course of
preparation and conducting tests.

Senior researcher (signature) E.A. Shishenin
Chief of Sector 312 (signature) S.A. Dmitriyev
Head of Laboratory 31 (signature) A.V. Alexandrov

Senior researcher

Head of MS-3 (signature) Yu.A. Zimnitsky
Agreed
Consumer representative (signature) E.A. Akhundov
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Appendix A
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Figure 1A — Suspension design and configuration when handling
of flexible bulk container MK-14-10
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Figure 2A — Container load and linear movement transducer layout
(forces created by other hydraulic cylinders as well as locations of other linear movement
transducers conditionally are not shown)
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Appendix B

(referential)

Justification of given parameter repeatability and measurement error

Main parameters, measurement accuracy of which can significantly affect results of flexible
bulk container tests, are as follows:

- weight of a loaded container together with a pressure disk

- values of test loads

- values of pressure disk movements under the influence of test loads.

1. Weight of the loaded container together with the pressure disk is determined through
a channel of force measurement consisting of ViCont system and OCTY-type force-
measuring transducer. For conducting the tests, the channel is calibrated in a required range
of force measurement according to methods UMAH 307-82-02 MK "A force measurement
channel. Calibration methods". Only the channel for which a bound of a relative error of force
measurement with a confidence probability of 0.95 does not exceed + 2.5% that corresponds
to expanded uncertainty (with a coverage factor of 2) of + 2.5% masurable with respect to a
measured value is allowed to the tests.

Thus, a requirement of the Methods for a loaded container weighing error (£ 3%) is
fulfilled.

2. The test load applied to the container consists of weight of a container with a
pressure disk and forces created by hydraulic cylinders. These forces are measured through
channels of force measurement consisting of ViCont system and [ACTY-type force-measuring
transducers. Before tests, the channels are calibrated (see p. 1 of this Appendix) and the
same requirements for a measurement error as in p. 1 are imposed to them.

P. 1 of this Appendix shows that a relative error of container weighing does not
exceed * 2.5%. A measurement error of forces created by hydraulic cylinders, as it appears
from the stated above, is not more than + 2.5%. In these conditions the relative error of
repeatability of the test load also amounts to not more than * 2.5% that corresponds to
expanded uncertainty (with a coverage factor of 2) of + 2,5% masurable with respect to a
measured value.

Thus, a requirement of the Methods for a relative error of test load repeatability (+
3.0%) is fulfilled.

3. Pressure disk movements under the influence of the test load are measured through
channels consisting of ADC of the personal computer, power supplies and AJ1M-type linear
movement transducers that are calibrated according to methods UMAH 307-83-03 MK "A
measuring channel of linear movements. Calibration methods". Bounds of an absolute error
of the movement measurement channels should not exceed 3.0 mm with a confidence
probability of 0.95 that corresponds to expanded uncertainty (with a coverage factor of 2) of
+3.0 mm.

Thus, a requirement of the Methods for a measurement error of pressure disk
movements under the influence of test loads (+ 3.0 mm) is fulfilled.
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General conclusion

The norms for a determination error of loaded container weight, test load values as well as
values of pressure disk movements under the influence of test loads set in the Methods are
fulfilled.

Chief Metrologist (signature) V.D. Morozov

Head of MS-3 (signature) Yu.A. Zimnitsky
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1. Purpose

Determination of requirements to the process of preparation and conducting tests of flexible
bulk container MK-14-10 by upper part lifting.

2. Field of application

Static strength tests of a flexible bulk container at the equipment of FSUE Krylov State
Research Center.

3. Target parameters:

- Loaded weight of the container is determined with expanded uncertainty (with a coverage
factor of 2) of + 3% masurable with respect to a measured value

- Atest load applied to the container with expanded uncertainty (with a coverage factor of 2) of
+ 3% masurable with respect to a measured value

- Movements of the pressure disk under the influence of test loads with expanded uncertainty
(with a coverage factor of 2) of £ 3.0 mm.

Based on attestation results the commission considered it possible to recommend Methods
MMAH 31-405-14 MW for application.

Commission chairman
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Members of the commission
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Krylov State Research Center
Laboratory 31

1. General
1.1. A soft container of MK-14-10 grade having the following characteristics was
tested.

Material

Rubbered cloth reinforced
with grid of belt bands

Maximum carrying capacity, kgf (Qmax)

14,000

Maximum holding capacity, m’

15.0

Top structure

Closed with loading arm

Bottom structure

Flat blind with discharging

arm

Lifting device (quantity of lifting eyes ) 8

Presence of insert ' No

Total quantity of layers when piling 4

Overall dimensions, cm 240%240%280
Paclkage group II
Registration number 11213691

1.2. Test type — lifting by the top .

1.3. Basis for the testing — Contract No. 331-31/13 dated 31.01.14 with CJSC New
Technologies in Transportation

1.4. The following attended the testing:

From CJSC “New Technology in Transportation” — Emil A. Akhiundov, Vera A.
Kolodina;

From CJSC Russian Register Igor G. Sannikov ;

From CJSC CNIIMF(LTHMIM®) — Oleg Ye. Karpovich;

From “IDGCA” (HII ACIIOT) -Mikhail I. Ognev;

From "BAM" (Germany)- Jan Werner.

1.5 The test entity was supplied to the laboratory on February 27, 2014

1.6. The tests were conducted on February 27, 2014 — March 12.2014.

Report No. AR-107-P B.3 of 20
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Krylov State Research Center
Laboratory 31

2. Test equipment and instrumentation

2.1. Force metering channel DSTU -1000-04 consisting of:
e Vi Cont system
e Force-measuring transducer 1798 DSTU-21-200-No.4, bridge No.1,
Certificate No.1811/314-14 valid up to February 02, 2015.

2.2 Displacement sensors

Pressure disk displacements under test loads are measured by channels consisting of
an analog-to-digital converter of a personal computer, power source and linear
displacement transducers calibrated by Methodology IMAN 307-83-03 MK “Linear
Displacement Measuring Channel. Calibration Methodology”. Boundaries of
channels’ absolute errors of the shall not exceed + 3.0 mm at confidence probability
0.95 that corresponds to extended uncertainty (at the coverage ratio 2) + 3.0 mm.

3. Documents

3.1. Test program for structural type and safety of soft specialized container of MK-
14-10 grade.

3.2. Methodology IMAN 31-405-14 MI “Soft containers. Testing through lifting by
the top of container MK-14-10. Test methodology”.

3.3. Certification of automatic loading channels for SNPK2000-300 system.
Methodology IMAN 307-310-00MA.

4. Test procedure

Actions for the container preparation for testing are explained in the methodology
IMAN 31-405-14 MI “Soft containers. Testing through lifting by the top of container
MK-14-10. Test methodology”.

(Information required in the test report is given below for each test type on individual
pages)
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Krylov State Research Center
Laboratory 31

S. Testing through lifting by the top

5.1 Container registration number is 11213691
5.2 Test date ”March 12, 2014 ”
Test facility layout is given in Fig. 5.1

CHIIOH3MEPHTEIbRBIH
AATYHK

{mn=HaMoMeTp) =

YCHITHsS
co3naBacMbie

FUAPOLHITHAPOM

PrIM A4 HOEBECKY HA KpaHe

Tpasepca

Fig.5.1- Test facility layout

KPOMHEITEEHH Tpasepch

peryaupyeMas Tara

THAPOLIITHHIP

TPY30BbLIS 181U

., HAUKHMHOF JTHCK

Ring for lifting on crane
crosspiece

Force-measuring transducer cross-piece bracket arm
(dynamometer) adjustable rod
Forces produced by hydrocylinder
hydrocylinder lifting eyes

pressure disk

bushing
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Krylov State Research Center
Laboratory 31

5.3 Conducting tests under maximum load 119 tf
5.3.1 Test conditions

Static testing equivalent to lifting by upper slings for the container of 14 t weight with

overload factors 6 and 8.5 is conducted.
5.3.2 Loading parameters

Maximum load P(tf) - 119.04;
Load incremental step dp(tf) - 10.9, 11.7;
Holding time under maximum load min - 5;
Alr temperature TC - 13

Table of cylinder rods displacement during testing

No. | Cylinder | Sling Rod Rod Rod Rod Average
load load travel;, | travel; | travel; | travel; | travel
Py (t) Py(tf) 1 cyl. | 2™cyl. | 3 cyl. | 4" cyl. | (mm)
(mm) | (mm) |(mm) | (mm)

Notes

1 0 18.75 0.1 0.1 0.1 0.1 0.1

2 2.72 29.63 16.1 18.3 17.9 16.4 24.58

3 5.44 40.51 64.9 73.0 73.9 66.5 69.57

4 8.16 51.39 131.6 | 1452 |145.0 |129.5 137.8

5 10.88 62.27 196.4 |214.1 |211.7 |1922 |203.6

6 13.6 73.15 257.8 | 2782 |275.1 |252.8 |265.97

7 16.32 84.0 3142 |337.6 |3304 |307.2 |3224 Holding for
5 minutes

8 16.32 84.0 335 359 382 328 343.5

9 17.06 87.0 Failure of
bottom ring
framework
without
container
loss

5.4 Deviations

Testing under load 119 t was not conducted because of ring framework failure under

sling load 87 tf.

5.5 Test results

The container framework grid and gripping devices were not damaged. The container

structure loading was stopped under the sling load 87 tf,
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Krylov State Research Center
Laboratory 31
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Fig. 5.2 — Displacement of cylinder rods (V) versus load during testing

B —rod travel, 1% cyle, C - rod travel, 2™ cyle, D - rod travel, 3™ cyle, E - rod travel,

4™ cyle, F — average values.
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Krylov State Research Center
Laboratory 31
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Fig. 5.3. Container gripped by test facility before testing
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Krylov State Research Center
Laboratory 31

Fig.5.5 Container after testing
5.6 Conclusion

The container has passed the testing of lifting by the top under the load 84 t.

Test Manager //(/é ceer= E. A. Shishenin

Deputy Head of Laboratory 31 ' A.V. Aleksandrov

The following attended the test results:
Jan Werner
////MI Ognev
0O.Ye. Karpovich
I.G. Sannikov

E.A. Akhiundov
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Krylov State Research Center
Laboratory 31

6. Receipt inspection report AR — AR107 P-1

St.Petersburg February 28, 2014.

The soft container of MK-14-10 grade was manufactured in JCSC “New
Technologies in Transportation” (Moscow) by Specification 2297-001-56579756-06,
approved by Federal Agency “Roszheldor” and JSCo Russian Railways.

Container registration number is 11213691.

Container visual examination and measurement of main dimensions demonstrated the
container structure compliance with the drawings. No damage was found in the
container shell and loading grippers.

Conclusion: admit the container for the testing.

Test Manager /{ % Lece—tT” E.A. Shishenin
Lead Engineer of Section 314 /JQ/"/\— S.G. Vagengeim
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Krylov State Research Center
Laboratory 31

7. Report AR — AR107 P-2

Mass evaluation for the soft container with a pressure disk

Report
Mass evaluation for the soft container of MK-14-10 grade with a pressure

disk
St.Petersburg March 5, 2014

We, undersigned, have compiled this report that we have weighted the soft container
of MK-14-10 grade with the pressure disk using the Force metering channel No.
DSTU-200-20". Container registration number is 11213691.

In the result of direct measurement it was established that the container mass with the
pressure disk is equal to (18750+200) kg. The mass evaluation error complied with
RMRS requirements to the accuracy, with which the container mass is to be
evaluated.

Test Manager / /( % PP E.A. Shishenin
Senior Research Fellow

Lead Engineer of Section 314 W S.G. Vagengeim
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8. Certificates on calibrating instrumentation

Report No. AR-107-P P. 13 of 20




Krylov State Research Center
w.aboratory 31

" ®EJIEPAJIbHOE TOCYJAPCTBEHHOE VHUTAPHOE IIPENITPUSATUE i
“KPBITOBCKUY T'OCY HAPCTBEHHBIN HAYVYHKIM LIEHTP” i

Mertponorudeckas cinyxoa !

CEPTHUOUKAT Ne_ 1811 /314-14
0 KaJTHOPOBKE CPeJICTBA H3MEPEHHS

Cpoxk NefcTBAS 10

«20 » despans 2015, :

Kanan usmepenus cummet No ICTY-1000-04 (314 cexrop) B cocIase:
1. Cucrema “ViCont”, i
2. Naryux cuiowndMeputensubit 1798 IICTV 21-1000 Ne 4. moct Nel {co cTopons! i

IIUNBIHKA).

PE3VIJIBTAT KAJIMEPOBKU

KannbpoBka BEMOTHEHA B COOTBETCTRBHY ¢ TpeOoBaRMMMY MeToarky VUM SIH 307-82-02 MK

Jnanazon waMepenus curer 100-1000 kH (cxartue)
I"paHWIIE] OTHOCUTETBHOY TIOTPENTHOCTH H3MEPEHHS CHIILI DK JIOBEPHTENBHOH BEPOATHOCTH

0,95 (pacrmipennas HEOUpeNEHeHHOCT ¢ ko3hdrHenTOM 0XBaTa 2) paBHE! + 0.9 % i

Yenosus npoBeneHas XanuGpOBKH: _TeMIEpaTypa oKpyskaiontero Boanyxa _ +18 °C:
atMochepnoe parnenne 102 xTla; OTHOCHTENEHAS BIAXHOCT Bodayxa 65 %. i

3AKIITOYEHUE; Kanan usmeperus cunel Ne JICTY-1000-04 Ha 0CHOBAHKMY DE3VILTATOR |
| xamubpoBky (mporokon Ne 554 ot 20.02.14 r.) momyckaercs |

OpUMEHEHHUIO B KAYECTRE QaGO‘IEI‘O CPENCTRA NIPU TIPOBEIECHHH

IIPOYHOCTHEIX HCIBITARUM

(mony , HE JOMyCKaeTed k np )
Benymmit uuxernep 314 cextopa WA.A. Hynun
(10 Th Q Y) (nV 1Cch) {11.0. harymug)

TJIABHBII METPOJIOT B. JI. Mopozos

(w.0. anumIn)

2014 r.
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. OEQEPANBHOE MOCYOIAPCTBEHHOE YHUTAPHOE NPEONPUATUE

“Kpbinosciuii rocyAapcTBeHHbIA HayHbIA LeHTp *
Mempornozuneckan cnyxba

CEPTHOUKAT Ne 1716/314-13
0 KamuOpOBKe CPEICTBA H3MEPEHUA

Cpok peticTBus 10
"18 " wrona 2014 r.

Kanan usMepenuns JIMHEHHbIX EPEMEINEHHH B COCTaRe:
- haT9HK nuHeHHBKX nepeMemened [T Ne 110;
- wWcrouHuK muaTaums B5-47 Ne 8064;
- ‘aHayoro-mu¢porol npeobpasoparems L154 Ne HE-00895, kanan 0;
- HepcosamsHBH KoMmeiotep IBM PC 586 AT.

PE3VJIbTAT KAJIMBPOBKY (mporoxon Ne 512 ot 18.07.13)

JlmanasoH u3mepeHus nepeMemenwit 0 + 1200 mm.
Kosddmmenr npeobpazosanus £ = 2.284 MB/MM.

I'panuiter norpenmHOCTH U3MEPEHES NepeMemenull (PaCIIMpeRnas HEOnpeIeNeHHOCTE)
npy JoBepuTEnbHOH BeposTHOocTH 0.95 pasuer * 2.3 MM

VCnoBys MPOBENERHS KAMMOPOBKE COOTRETCTRYIOT TpeboBaruam MeTomaxe UMSIH 307-
'83-02 MK.

Hmxenep 1 xateropun

/ I'naBRELE METpOIOT

3AKJITOYEHUE

Kanman usmepenns THHEHHEIX IepEMEIERHUI B COCTABE, YKA3aHHOM BRIIIE, JOMYCKASTCS
K OPEMCEHEHHIO B Ka4eCTBE PafoIero cpeficTBa HAMEPEHUH NPH HCIEITARKE OIBITHRIX
KOHCTPYKIHH H W3JEHHH.

A.A. lerres
B.J{. Moposoz

“18“ moma 2013 r.
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ar SEAEPANILHOE FOCYOAPCTBEHHOE YHUTAPHOE NPEANPUSITUE

“KpbINoscKuit FoCYAapCTBeHRbIN HAYYHLINH LeHTp
Memponozuyeckan cnyxba

CEPTHOUKAT N 1717/314-13"
© Xa)MOPOBRKE CPSLCTBA M3MEPEHAS

Cpok nelicteus 1o -
"'18 " mons 2014 r.

Kanan usMeperus THHEHHEIX MEPEMENICHAN B COCTABE:
- NaT9EK JIMHEHHEX nepememennit [T Ne 111;
- 'HCTOYHHK muTanms BS5-47 Ne 8064; ‘
- anarnoro-upoBol npeobpasoratens L154 Ne HE-00895, xaman 1;
- mepcoHaLHEH koMusoTep IBM PC 586 AT,

PE3YJIbTAT KAJIMBPOBKU (zporoxon Ne 513 ot 18.07.13)

Muanason nsMeperrs mepevemermit 0 + 1000 vy
Kosppunuent npeobpasosasns ' & = 2.299 MB/mm.
I'panmner norpemeoCTH H3MEPEHHS NEpeMeIernt! (pacupeHaas HEONPENEISHHOCTE)

TIpH JOBEPHTEHHOM BeposTROCTH (.95 pasumr + 2.5 Mm

Yenosus nposenienss KamuGpOBKY COOTBETCTEYIOT TpeboBarusmM Metoxmxy UMSH 307-

83-02 MK.

3AKJIIOYEHHWE

Kasan naMepenns THACHREIX NepeMENICHNH B COCTABE, YKA3AHHOM BEIIE, HOIyCKAETCS

Wmxenep 1 kareropuya

/ I'nasHELi MeTpoJOr

K OPUMEHEHHIO B Ka9eCTRE PAGOUEro CPEACTBA M3MEDeH i IPH HCNEITAHER ONEITHEIX
KOHCTPYKIMH H M3/{eNui,

A.A, lerren
B.J1l. Moposos

“18“ momx 2013 .
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SEAEPANLHOE FOCYHAPCTBEHHOE YHUTAPHOE NPENPUATUE
“KpLINOBCKUN roCYAapCTEeHHLIR HAYYHLIN LerTp ”
Memponozuvsckas cnyxba

CEPTHGUKAT Nel718/314-13
0 XaMuOPOBKE CPE/ICTBA H3MEPEHHS

Cpox me¥icTeES 10
" 18 " mong 2014,

Kanan a3mMepenns maHeRHBX NEPEMEINEHUI B COCTABE:’
- JlaT9uK NHHeHwbX nepememenni JUNT Ne 201;
- UCTOYHHK mWTamEs B5-47 Ne 8064; :
- aHAloro-nEQpoBol mpeodpasoparens L154 Ne HE-00895, kanan: 3
- nepconanbHEL xouneiotep IBM PC 586 AT.

PE3VIIBTAT KAJTIMBPOBKY (potoxon Ne 514 or 18.07.13)
Jimanazon u3MepeHns nepememneruit 0 + 1000 nm.

Kosddrmment npeobpazosanus &k = 2.330 MB/MM.
T'pannusl NOrpelHOCTYE H3MEPEHHS NepEMEINeHuY (pacImupesHas Heonpe,uenenﬂocn,)

NP NOBEPATENLEOH BeposTROocTE (.95 pasEEr + 2.6 MM

Venosusi nposencHAs KAMEGPOBKH COOTBETCTBYIOT TpeGosanuaM Metomaxy VIMSTH 307-

83-02 MK.

SAKJTIOYEHHE

Kanan H3MEPEHNAS THHEHHE TIEpEMEIEHUH B COCTaBE, YyXa3aHHOM BRI, NOMYCKACTCH

K PUMEHEHMUIO B KATeCTBE PabOTero CpelicTBa U3MEpEHuH PH HCMEITAHEH ONLITHEIX

KOHCTPYKIHE ¥ BW3IeNrii.
Hmxenep 1 xareropaw A.A. lerres
I'naBHBLE METpONIOT B.Ji. Moposos

%18 mona 2013,

Report No. AR-107-P

P. 17 of 20




Krylov State Research Center
Laboratory 31

47 SEQEPAIBLHCE FMOCYUAPCTBEHHOE YHUTAPHOE NPEANPURTUE
Ty “KpLinoBckuii rocyAapCTEeHHbIA HAYYHEIA LeHTpP *
Memponoeuyeckas cnyxba

CEPTHOUKAT Ne1719/314-13
0 KanHuOpOBKe CPENCTRA H3MEPEHUS

Cpox nettcreus no
- " 18 "mroma 2014r. -

Kanan m3Mepenys THECHHEX NEPEMEMSHAR B COCTARE:
- JaTeHK mHedHEX nepeMemerwi JUIIT Ne 204
- ucTO4EMK mETaHms B5-47 No -8064;
- amanoro-madposoi npeobpasosarens L154 No HE—00895 XaHan 4;
- nepcoHansHED xommerotep IBM PC 586 AT. -

PE3YJIbTAT KAJIUBPOBKUY (mporoxon Ne 515 o7 18.07.13)
JHuanason u3Meperns nepeMemenyii 0 <+ 1000 m.

Kot drment npeobpasosanus £ = 2,326 MB/mm.

I'paHEIE! TIOrpemHOCTA W3MEPEHHS NepeMeIenni (PACIEDEREAT  HEONPE/IeNeHHOCTE)
[Py NOBEPHTENEHOU BeposTHocTd 0.95 pasHm + 2.2 MM

Y CroBus IPOBEACHAS KATUGPOBKE COOTBETCTBYIOT TpeboBanmsM MeTomaK: UM SIH 307-
83-02 MK.

SAKJIFOYEHWE

Kanan usmepeHus THHCHHEIY IEPEMEINEHH B COCTABE, YKA3aHHOM BBITE, HomyckaeTes
K NIPAMEHCHRIO B KAYeCTBE pabo=ero cpe/icTBa H3MEpeH Y IPA UCIEITAHAE OEITHELX

KOHCTPYKIHH ¥ H3eTTH.
Wmuenep 1 xareropuu A.A. lerteB
/ I'naBHBL MeTpoIOr B.Ji. Mopozos

“18“ mong 2013 1.
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9. Certificate of soft container MK 14-10
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