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Foreword

This European Standard has been prepared by the Technical Committee CEN/TC 282
"Installation and equipment for LNG" the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by March 1998, and conflicting national
standards shall be withdrawn at the latest by March 1998.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies the tests to be carried out in order to assess the suitability of
insulating linings used in LNG impounding areas.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of
any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to

applies.

EN 1160 Installations and equipment for liquefied natural gas -
General characteristics of liquefied natural gas

prEN 12379 Testing concrete - Making and curing specimens for
strength tests ' ‘
3 Definitions

For the purposes of this standard, the following definitions apply :
3.1 liquefied natural gas (LNG): See EN-1160!

3.2 insulating lining : Material or layers of materials designed to minimize evaporation of an
LNG pool.

3.3 water absorption ratio : Ratio between the volume of water absorbed and the calculated
volume of the insulating lining specimen subjected to testing.

4 Description of the means of and the equipment required for testing

4.1 Characteristics of test pieces

The dimensions of the test pieces shall be defined in accordance with the dimensions of the test
rig defined in 4.2.1.

The thickness of the test piece shall be the same as that of the insulating lining of the LNG
impounding area.

The manufacturing and installation technology of the test piece shall be the same as that of the
impounding area insulating lining.
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The test piece shall be stored in accordance with the manufacturer's recommendations.

Specifically, if the material applied is concrete, the test pieces shall be built, cured and stored in
compliance with prEN 12379.

4.2 Equipment used to measure the evaporation coefficient of LNG in contact with the
insulating lining
4.2.1 Testrig

A test piece shall be hermetically sealed onto the base of a right-angled paralielepiped shaped
tank whose sides and bottom are built of a rigid insulating material having a thermal conductivity
less than 0,050 W/(m-K).

The quantity of LNG necessary for the test shall be discharged over the test piece in less than
0,5 s.

The discharged volume is equal to the product of the test piece surface and the desired height of
LNG within a limit deviation of + 5 %. '

After the LNG discharge, the initial height of LNG over the test piece shall be about 2,5 cm.
Annex A specifies the characteristics of the test rig.
NOTE : Given the different thermal behaviour of other cryogenic liquids, none of them can
replace LNG to measure the evaporation coefficient.
4.2.2 Measuring equipment
The evaporation coefficient of LNG in contact with the insulating lining shall be determined on the
basis of continuous weighings of the tank placed on a scale, following LNG discharge over the
test-piece.

For that purpose, an electronic scale shall be used in combination with a high-speed recorder.

Annex B specifies the characteristics of the measuring equipment.

4.3 Equipmént used to measure the water absorption ratio of an insulating lining

4.3.1 Water tank

The water tank shall be designed in such a way that the test-piece is fully immersed and its six
faces remain in permanent contact with water during immersion.

4.3.2 Measuring equipment

The water absorption ratio of the test pieces shall be measured after successive weighings of test

pieces on previously calibrated scales. The weighing scale shall be able to measure with an
accuracy better than 1 %.
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5 Test métho‘d
5.1 Measurement of the evaporation coefficient of LNG in contact with the insulating lining
5.1.1 Procedure |
The test for the measurement of the evaporation coefficient of LNG in contact with the insulating
lining shall be performed at an initial test rig temperature of (20 + 5) °C and at atmospheric
pressure in accordance with the following procedure :

a) install the test piece at the base of thé tank ;

b) install the tank on the scale ;

¢) install the LNG discharge system above the tank ;

d) fill the tip-over system ;

e) discharge the LNG over the test-piece withjn a period of less than 0,5 s ;

f) record the tank Weight at high frequency far a period of at least'2 min ;

g) visually inspect of the test rig to verify its tightness:

5.1.2 The parameter derived from the - measurements

The evaporation coefficient of LNG, K., in contact with the insulating lining shall be calculated in
accordance with annex C, by quantifying the rate of evaporation of LNG in contact with the
insulating lining under test. ‘

5.2 Measurement of the water absorption ratio of the insulating lining

5.2.1 Procedure

The test for the measurement of the water absorption ratio of the insulating lining shall be
performed at a temperature of (20 = 5) °C in accordance with the following procedure :

a) weigh a test-piece before testing ;
b) immerse in water for1h;

¢) weigh after draining for 1 h;

d) immerse in water for one day ;

e) weigh after draining for 1 h;

f) immerse in water for two days ;
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g) weigh after draining for 1 h ;

h) repeat the last two sequences (f and g) six times.

5.2.2 Parameters derived from the measurements

The water absorption ratio of the insulating lining shall be quantified by calculating the following
parameters :

a) the water absorption ratio of each test-piece after each weighing ;
b) the maximum value of water absorption ratio of the insulating lining.

Annex D specifies the method of calculation of the above parameters.

6 Testing

The tests shall be carried out on the three test-pieces in order to determine the evaporation
coefficient of LNG in contact with the insulation lining under the following conditions :

a) the insulating lining is dry as,delivered by themanufacturer
b) the insulating lining is saturated with water following immersion for fifteen days ;
c) due to the fact that the insulating material can change its characteristics under the infiluence
of atmospheric agents such as rain,frost, ultra-violets rays etc, it is recommended to determine
the evaporation coefficient of LNG after having subjected the insulating lining to an ageing
procedure. In this case, the ageing procedure shall be defined by the user and agreed by the
insulating manufacturer. The simulated lifetime shall be defined by the user.

7 Test report

The results of the tests shall be recorded in a report containing the following information :
a) the history of the test-pieces before testing such as storage and transportation conditions
(temperature, humidity, etc), time between manufacturing and testing and conditions of

sampling ;

b) the evaporation coefficient of LNG in contact with the insulating lining in the dry
condition (see clause 6 a)) ;

¢) the maximum value of the water absorption ratio of the insulating lining (see 5.2.2 b)) ;

d) the evaporation coefficient of LNG in contact with the insulating lining saturated with water
following immersion for fifteen days (see clause 6 b)) ;

e) the evaporation coefficient of LNG in contact with the insulating lining following the
accelerated ageing procedure, if requested (see clause 6 c)).
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