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1 PURPOSE

1. To describe in a detailed way all destructive-accumulative tests carried out on the
specimens of type B(U) package design for the transport of radioactive materials in order
to be approved by ARN (Nuclear Regulatory Authority).

2 SCOPE

1. Conditions of specimens of type B(U) packages, series numbers 01 and 02, before and
after each test, are described in detail.

2. The application of tests stated in Standard AR 10.16.1 “Transport of Radioactive
Materials” Revision 2, was considered due to the classification of “Type B(U) Package” for
all means of transport: land, sea and air of fissile substances, and with what was agreed
with the ARN —Nuclear Regulatory Authority— during previous contacts.

3 LOCATIONS

1. The assembly and tests of specimens subject to approval tests took place in INVAP
workshops in the city of San Carlos de Bariloche (Province of Rio Negro) and in the
Technological Complex Pilcaniyeu of the CNEA, with INVAP qualified technical personnel,
INVAP safety personnel, and QA INVAP personnel, together with the presence of ARN —
Transport personnel.

4 REFERENCE DOCUMENTATION

[11 ARN. Transport of Radioactive Materials. Standard AR 10.16.1. Rev. 2. Argentine
Republic: ARN, 2011.

[2] 0908-LE02-3BEIN-006 “Specification of Type B(U) Package Assembly for Approval
Testing”.

[3] 0908-LE02-3BEIN-002 “Specification of Validation Tests”.
5 SPECIMENS USED IN TESTS

1. Two (2) LEUPA specimens were used for all tests.

2. The LEUPA specimen series No. 01 and 02 were made according with Specification No.
0908-LE02-3BEIN-006.

3. Tests on specimen series No. 01 and 02 were made following descriptions in Specification
No. 0908-LE02-3BEIN-002.

6 TESTS

Tests were carried out in three (3) stages:

1. Stage1: Making of LEUPA specimen series No. 01 and 02 on which tests were performed
(Specification No. 0908-LE02-3BEIN-006).

2. Stage2: Tests for Normal Conditions of Transport as in Standard AR10.16.1 — Rev. 2 of
ARN.

3. Stage3: Tests Accident Conditions during Transport by Land, by Sea and by Air, as to
Standard AR10.16.1 — Rev. 2 of ARN.

NOTE: The acceptance criteria of tests were taken from Specification 0908-LE02-3BEIN-002
and can be seen in ltem10- Page 27.
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6.1 STAGE1: Specimen Assembly

6.1.1 Specimen LEUPA N° 01
1. In this stage the cleansing of the 4 (four) inner cans was visually checked, and the Pb
pellets were loaded in each of them following Specification No. 0908-LE02-3BEIN-006.

2. The four inner cans were placed inside the container of inner cans, the spiral gasket was
placed and the bolts with the torque requested in Specification No. 0908-LE02-3BEIN-006

were mounted(see Picture 1:).

Picture 1: Inner cans

Picture 2: Container cover

3. The intermediate cover and the external cover were placed; they were both bolted with
required torques in Specification No. 0908-LE02-3BEIN-006 (see Picture 3: and Picture

4:).
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Picture 3: Intermediate cover

4. Once sealed, the specimen was marked with the generator required in Specification No.
0908-LE02-3BEIN-002.

6.1.2 Specimen LEUPA N° 02

1. In this stage the cleansing of the 4 (four) inner cans was visually checked, and the Pb
pellets were loaded in each of them following Specification No. 0908-LE02-3BEIN-006.

2. The four inner cans were placed inside the container of inner cans, the spiral gasket was
placed, and the bolts with the torque requested in Specification No. 0908-LE02-3BEIN-
006 were mounted.
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3. The intermediate cover and the external cover were placed; they were both bolted with
required torques in Specification No. 0908-LE02-3BEIN-006.

4. Once sealed, the specimen was marked with the generator required in Specification No.
0908-LE02-3BEIN-002.

6.2 STAGE 2:Tests for Normal Conditions of Transport
6.2.1  Spraying with Water — (Paragraph 721 — AR 10.16.1 — Rev. 2)

1. Specimen LEUPA 01 was placed on the ground on plugs, so that water could drain and
not get in the test area(see Picture 5:).
Picture 5: Package prepared for spraying water test

2. The spraying system was mounted as stated in specification 0908-LE02-3BEIN-002 and
the test was performed with the water spraying for more than one (1) hour.

6.2.1.1 Test Report

1.  Once the test was finished, there was more than 5 cm of water inside the container.

2. The specimen LEUPA 01 did not suffer any alteration in its external structure, and there
was no water in its inside.

3. After certifying and evaluating the damages suffered by the specimen LEUPA 01, the test
was considered to be satisfactory, and it was released for the following test.

6.2.2 Piling Up — (Paragraph 723 — AR 10.16.1 — Rev. 2)

1. The specimen LEUPA 01 was vertically placed with its base on a flat surface with no
deformities.

2. A 2399 kg load was placed on it, and it was left there for 43 hs. (see Picture 6:).
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Picture 6: Package prepared for piling test

3. The weight of the specimen LEUPA 01 is 473 Kg and top load is 2933 Kg, they were
verified with a load cell.

6.2.2.1 Test Report
1. During inspection, it was, visually and dimensionally, proved that specimen LEUPA 01
had suffered no kind of deformation in its structure.

2. Atfter certifying and evaluating the suffered damages by the specimen LEUPA 01, the test
was considered satisfactory, and the specimen was released for the following test.

6.2.3 Free Drop — (Paragraph 722 — AR 10.16.1 — Rev. 2)

1. The specimen LEUPA 01 was taken to the test facility where the target and the gantry are
for lifting the loads with its lifting system.

2. Before starting mechanical tests, a visual inspection took place, verifying that specimen
LEUPA 01 had no damage in its structure.

3. Before starting mechanical tests, there were lifting tests as well as those for the automatic
release hook.

4. The specimen LEUPA 01 was set in position, held by the lifting system and with the
automatic release hook.

5. The specimen was secured with a rope to prevent it from oscillating and the 23° drop
angle was verified twice.

6. The specimen was lifted by means of the lifting device and once in place, there followed
the verifying of the 1.2 m height established in Specification No. 0908-LE02-3BEIN-002
and in the required Standard AR10.16.1 — Rev. 2 (see Picture 7:).
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Picture 7: Package on position (free drop test)
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7. The specimen was released, hitting into target, it produced the flattening of the inferior
ferrule at the bottom of the container (see Picture 8:).

Picture 8: Package damage (free drop test)

6.2.3.1 Test Report
1. Visual inspection showed a flattening of the inferior ferrule at the bottom of the specimen
of around 290 mm in length and the falling of two(2) bolts in the same place.

2. No insulating thermal material was released.
There were no further damages in other parts of the specimen.

4. After certifying and evaluating the suffered damages by the specimen LEUPA 01, the test
was considered satisfactory, and the specimen was released for the following test.

w
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6.2.4 Penetration — (Paragraph 724 — AR 10.16.1 — Rev. 2)

1. The LEUPA specimen was horizontally placed in the middle of the test target and gantry
and it was secured by means of wooden plugs to prevent movement.

2. The 6kg bar was secured in the automatic release hook and it was lifted to the
established height in Specification No. 0908-LE02-3BEIN-002, and required according
with Standard AR10.16.1 — Rev. 2.

Picture 9: Package prepared for penetration test

.

3. The 1 m drop height was verified by means of a witness specially prepared, and with a
tape measure.

4. The bar which crashed into the specimen was freed, it left a small mark (see Picture 10:).
Picture 10: Mark in the package (penetration test)

6.2.4.1 Test Report
1. Invisual inspection it could be seen that the 6 kg bar left on the specimen a small mark of
around 14 mm diameter and 3 mm in depth.

The drop of the bar produced no further damage in the specimen structure.
The drop of the bar did not make any release in the insulating material.
The damage on the specimen was minimum.

After certifying and evaluating the damages suffered by the LEUPA specimen 01, the test
was considered satisfactory; it was then released for accident condition tests.

o~ wbd
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6.3 STAGE 3: Tests for Accident Conditions during Transport by Land, by Sea
and by Air

6.3.1 Drop | — (Paragraph 727 a— AR 10.16.1 — Rev. 2)
1. This series of tests is started with specimen LEUPA 01 with small damages produced in
previous stages described in point 6.2.

2. The specimen LEUPA 01 was set in position, held by the lifting system and the automatic
release hook.

3. The specimen was secured with a rope to avoid oscillation and the drop angle of 23° was
checked twice(see Picture 11:).

Picture 11:  Package on position (drop I)
- bt T i N

4. The specimen was lifted by means of the lifting device and once in place, there followed
the verifying of 9.25 m height, higher than the one established in Specification No. 0908-
LEO2-3BEIN-002 and required by Standard AR10.16.1 — Rev. 2.

5. The specimen was released, hitting onto the target in the position checked before being
lifted, it produced a flattening on its bottom (see Picture 12:).
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Picture 12: Package damage (drop I)

6.3.1.1 Test Report
1. In the inspection following the test, a deformation on the inferior part of the bottom, where
the impact was produced, could be seen.

2. This deformation produced a cave-in of around 75 mm at the bottom of the specimen
LEUPA 01.

3. Itcould also be seen that two (2) bolts were cut off from the bottom and another one at the
upper part due to the rebounding of the specimen.

4. During inspection it was verified that all the welds of the specimen were intact, we can
therefore infer that the cut-off bolts do not imply an important damage.

5. After certifying and evaluating the damages suffered by the LEUPA specimen 01, the test
was considered satisfactory; it was then released for the following test.

6.3.2 Drop Il — (Paragraph 727 b — AR 10.16.1 — Rev. 2)

1. To perform this test a solid circular penetrator was mounted at the centre of the target and
the test gantry.

2. The specimen LEUPA 01 was placed in a horizontal position with the automatic release
hook and it was lifted by means of the lifting device up to a height of 1 m, requested by
Specification No. 0908-LE02-3BEIN-002 and the one required in Standard AR10.16.1 —
Rev. 2.
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Picture 13:  Package prepared for drop Il test

3. After verifying the drop height, the specimen was dropped, hitting on the cylindrical
penetrator which produced a dent on its central area (see Picture 14:).

Picture 14: Package damage (drop lIl)

6.3.2.1 Test Report
1. Once the test was finished, there was a visual inspection of the specimen, the damage
was verified and evaluated.

2. The impact made a circular mark of around 220 mm and a depth of 30mm (see PHOTO
15).
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Picture 15: Package after drop

4. After certifying and evaluating the damages suffered by the specimen LEUPA 01, the test
was considered satisfactory, and the specimen was released for the next test.

6.3.3 Drop lll - (Paragraph 727 c — AR 10.16.1 — Rev. 2)

1. For this test of dynamic flattening, a plate, duly prepared of 529 kg in weight, was placed.

2. The specimen was horizontally positioned at the centre of the target and the test gantry,
fixed by wood plugs to avoid movement (see Picture 16:).

Picture 16: Plate

)

<

-
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3. The 529 kg plate was fixed by means of an automatic release hook and it was lifted up to
the 9 m height described in Specification No. 0908-LE02-3BEIN-002 and required as to
Standard AR10.16.1 — Rev. 2(seePicture 16:).

4. Once the drop height was verified, the plate was dropped landing on the specimen
producing a flattening of the surface (seePicture 17:).
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Picture 17: Package damage (drop Ill)

6.3.3.1 Test Report
1. After the drop was finished, a visual inspection of the damages produced, verified a slight
flattening at the impact area.

2. There was also a small release of insulating material through the pressure release holes.

3. After certifying and evaluating the damages suffered by the specimen LEUPA 01, the test
was considered satisfactory, and the specimen was released for the next test.

6.3.4 Drilling — Tearing — (Paragraph 735 b — AR 10.16.1 — Rev. 2)

1.  For this test the solid conical penetrator was mounted in the centre of the target and the
test gantry.

2. The specimen LEUPA 01 was placed horizontally with the automatic release hook and it
was lifted up to 3 m height, requested in Specification No. 0908-LE02-3BEIN-002, and as
required by Standard AR10.16.1 — Rev. 2 (see Picture 18:).

3. After verifying the height of the drop, the specimen was dropped onto the conic penetrator
producing a penetration in the central area (see Picture 19:).
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Picture 18:  Package prepared for drilling — tearing test

@

Picture 19: Package damage (drilling — tearing test)

s S
6.3.4.1 Test Report

1. Once the test was finished, a visual inspection of the specimen was carried out which

verified and evaluated the damages produced during test.

2. The impact made a conical hole of around 140 mm in diameter and 180 mm in depth.
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3. There was release of insulating material in the impact area.
No damages were seen in the inner structure of the package.

5. After the test a situational analysis was performed, and the continuity of tests was
evaluated.

6. After certifying and evaluating the damages suffered by the specimen LEUPA 01, the test
was considered satisfactory, and the specimen was released for the next test.
6.3.5 Impact — (Paragraph 737 — AR 10.16.1 — Rev. 2)

1. This test was made in a field according with what is demonstrated in the Technical
Specification. No. 0908-LE01-3AEIN-026.

6.3.6 Water Immersion — (Paragraph 729 — AR 10.16.1 — Rev. 2)

1. For this test the specimen LEUPA 02 was used, prepared as described in point 6.1.2.

2. The test tank was placed in a flat surface, and the specimen LEUPA 02 was introduced
inside.

B

3. The test tank was filled with ambient temperature clean water until it covered the
specimen LEUPA 02 completely, the tank was closed and the bolts fixed to it so as to be
later pressurized(see Picture 20:).

Picture 20: Package prepared for immersion test

4. The tank was pressurized with a manometric pressure of 2 kg/cm?.

6.3.6.1 Test Report

1. After 3:30 pm the test tank was depressurized and the cover was removed.

2. The specimen LEUPA 02 was taken out from the test tank and its disassembly started.

3. Once the cover was removed, water could be seen in the first compartment, the second
cover was removed and the second compartment was wet.

4. When the cover of the container of inner cans was removed, it could clearly be seen they
were not wet, and both, the inner cans as well as their load, were in perfect state.

5. After certifying and evaluating the damages suffered by the specimen LEUPA 02, the test
was considered satisfactory.
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6.3.7 Reinforced Thermal — (Paragraph 736 — AR 10.16.1 — Rev. 2)

1. For this test on specimen LEUPA 01, instruments were set so as to be able to follow up
and record its behaviour.

2. The specimen was completely disassembled and permanent sensors were placed in the
four (4) inner cans, in accordance with Specification No. 0908-LE02-3BEIN-002

3. Specimen LEUPA 01 was reassembled respecting all the procedures and torques
established in Specification No. 0908-LE02-3BEIN-006 (see Picture 21:).

Picture 21: Inner cans

4. Four (4) thermocouples were placed as indicated in Specification No. 0908-LE02-3BEIN-
006 (see Picture 22:).
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Picture 22: Thermocouples

5. The fully equipped specimen was put into the test oven (see Picture 23:).
Picture 23:  Package prepared for thermal test
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6. The thermocouples were connected to a multi-channel data logger to read registers from
the four thermocouples simultaneously (see Picture 24:).
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Picture 24:  Data logger

7. The oven was closed and turned on. After 1:30 hours it reached the test temperature
established in Specification No. 0908-LE02-3BEIN-002, and required by Standard
AR10.16.1 — Rev. 2.

8. This oven temperature was kept at 800 °C +/- 5 °C during 1 hour.
6.3.7.1 Test Report
1. After the ending of the test, the specimen was left for cooling during more than 20 hours.

2. With visual inspection the change of colour in specimen LEUPA 01 was observed, the
gasket of the external cover was damaged; and thermocouples were removed.

3. After certifying and evaluating the damages suffered by the specimen LEUPA 01, the test
was considered satisfactory, and the specimen was released for the last test.
6.3.8  Water Infiltration — (Paragraph 733 — AR 10.16.1 — Rev. 2)

1. The specimen LEUPA 01 already cooled was placed inside an immersion test tank.

2. The immersion test tank was filled above the upper border of specimen LEUPA 01, there
was a waiting time till the thermal insulator was completely impregnated with water, then it
was refilled with water above the upper border.

3. The tank was closed, the cover secured and it was pressurized at 1.1 kg/cmz.
6.3.8.1 Test Report
1. After 2:00 p.m. pressure was at 0.9 kg/cm?.

2. The specimen LEUPA 01 was taken out of the immersion test tank, thus ending the
immersion test.

3. After certifying and evaluating the damages suffered by the specimen LEUPA 01, the test
was considered satisfactory, and the specimen was released for disassembly and final
inspection.

6.3.9 Reinforced Water Immersion — (Paragraph 730 — AR 10.16.1 — Rev. 2)

1. This test did not take place in the field due to the fact that it is demonstrated in Technical
Specification No. 0908-LE02-3BEIN-004.
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6.4 Disassembly — Inspection

1. Once the water infiltration test was over, and the specimen had been taken out of the test
tank, it was placed on the thermal test cradle so as to start its final disassembly.

2. The bolts were removed without any inconvenience and the first cover was removed.

3. It could be seen that the joint was destroyed, disintegrated in parts and the first
compartment fully wet.

4. Afterwards, bolts of intermediate cover were easily removed (see Picture 25:).
Picture 25: Intermediate cover after tests

5. The joint was burnt; it had not lost its form and was adhered to the container flange.
6. The intermediate cover was deformed, and some parts were slightly swollen.

7. It could be seen that the second compartment was wet, but the flange of the container of
the inner cans was in perfect conditions (see Picture 26:).
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Picture 26: Spiral gasket after tests

8. The bolts of the flange were removed, and it could be seen that they had kept the same
torque (approx. 60/70Nm).

9. When the flange was removed, it could clearly be observed that its state was perfect, as
well as the gasket, and the inner cans.

Picture 27:  Primary containment flange after tests

10. The four (4) inner cans were taken out and their perfect state was verified.
11. The temperature in their outer surfaces was between 90 °C and 110 °C (see Picture 28:).
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Picture 28: Inner cans after tests

6.4.1 Disassembly Report

1. As a result of all the destructive tests made in accordance with Specification No. 0908-
LE02-3BEIN-002, and Standard AR 10.16.1 Revision 2 of ARN, it could be seen that the
content of the inner cans was fully preserved inside them.

Picture 29: Inner cans
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Picture 30: Content of inner cans

7 FINAL CONCLUSION

1. Destructive tests carried out in accordance with Specifications for Acceptance Tests of
specimens of the type B(U) package design to contain radioactive material No. 0908-
LEO2-3BEIN-002, and Standard AR 10.16.1 Revision 2 of ARN were considered as
approved, due to the satisfactory results obtained.

8 APPLICABLE DRAWINGS

Drawing Title

LOW ENRICHED URANIUM PACKAGE (LEUPA)- PACKAGE -
GENERAL ASSEMBLY

LOW ENRICHED URANIUM PACKAGE (LEUPA) — CONTAINER
OF INNER CANS

LOW ENRICHED URANIUM PACKAGE (LEUPA) — PACKAGING -
MAIN BODY — CADMIUM CHAMBER

0908-LEO01-3AEIN-004

0908-LEO01-3AEIN-005

0908-LE01-3AEIN-006

0908-LE01-3AEIN-007 LOW ENRICHED URANIUM PACKAGE (LEUPA) — INNER CAN

0908-LEO1-3AEIN-008 :_I\?Tvélfl\l/\llllsé?:TEEDCUoF\:/AggUM PACKAGE (LEUPA) — PACKAGING —
0908-LE01-3AEIN-009 II%()D(YFVEEHTLCCHS\E/)E%RANIUM PACKAGE (LEUPA) — PACKAGING —
0908-LE01-3AEIN-010 k/la\\:\rij EBI\(l)IglsHED URANIUM PACKAGE (LEUPA) — PACKAGING —

LOW ENRICHED URANIUM PACKAGE (LEUPA) — PACKAGING —
MAIN BODY — TYPE “A” AND “B” PLATES

LOW ENRICHED URANIUM PACKAGE (LEUPA) — PACKAGING —
MAIN BODY — FLANGE

0908-LEO01-3AEIN-015

0908-LEO01-3AEIN-016
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Drawing Title

LOW ENRICHED URANIUM PACKAGE (LEUPA) — PACKAGING —
MAIN BODY -WARNING PLATE

LOW ENRICHED URANIUM PACKAGE (LEUPA) — PACKAGING —
MAIN BODY -NAME PLATE

LOW ENRICHED URANIUM PACKAGE (LEUPA) — PACKAGE -
MAIN BODY — DESIGN AND MANUFACTURE PLATE

LOW ENRICHED URANIUM PACKAGE (LEUPA) — GASKET SET
AND RUBBER SUPPLEMENT

0908-LEO01-3AEIN-017

0908-LEO01-3AEIN-018

0908-LEO01-3AEIN-019

0908-LEO01-3AEIN-020
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9 SPECIMEN - LEUPA PACKAGE- GENERAL VIEW

EXTERNAL COVER

SIX M12 BOLTS

EXTERNAL COVER
GASKET

EIGHT M12 BOLTS

INTERMEDIATE
COVER

EIGHT % UNCBOLTS | —— INTERMEDIATE

COVER GASKET

PRIMARY
CONTAINMENT
FLANGE

SPIRAL GASKET

FOUR INNER CANS
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10 ACCEPTANCE CRITERIA OF TESTS

ACCEPTANCE CRITERIA IN ACCORDANCE WITH SPECIFICATION No. 0908-LE02-3BEIN-002

Point

Test

AR 10.16.1 — Rev. 2

Acceptance Criteria

6.1

SPRAYING WITH WATER

Paragraph: 721

*- Paragraph 657 a) is non-applicable since the criteria is < 10-6 A2/hand
in this case for uranium with U-235 up to 20%, A2 is without limits.(1)

*- There is no structural deformation nor visible damages in the specimen.

6.2

FREE DROP

Paragraph: 722a

*- Paragraph 657 a) is non-applicable since criteria is < 10-6 A2/hand in
this case for uranium with U-235 up to 20%, A2 is without limits.(1)

*- The test has beenpassed because it can be visually verified thatthere is
no leakage of thermal insulation of the cover of specimen LEUPA.

*- Little leakage of thermal insulation will be acceptable if rubber caps are
expelled because of impact to release inner pressure.

6.3

PENETRATION

Paragraph: 724

*- Paragraph 657 a) is non-applicable since the criteria is < 10-6 A2/hand
in this case for uranium with U-235 up to 20%, A2 is without limits.(1)

*- The test has beenpassed because it can be visually verified thatthere is
no leakage of thermal insulation of the cover of specimen LEUPA.

*- Little leakage of thermal insulation will be acceptable if rubber caps are
expelled because of impact to release inner pressure.

6.4

PILING UP

Paragraph: 723

*- Paragraph 657 a) is non-applicable since the criteria is < 10-6 A2/hand
in this case for uranium with U-235 up to 20%, A2 is without limits.(1)

*- The test has beenpassed because it can be visually verified thatthere is
no leakage of thermal insulation of the cover of specimen LEUPA.

*- Little leakage of thermal insulation will be acceptable if rubber caps are
expelled because of impact to release inner pressure.
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711

DRORP |

Paragraph: 727 a

*- Paragraph 657 b) is non-applicable since the criteria is < A2/week and in
this case for uranium U-235 up to 20%, A2 is without limits.(2)

*- The test has beenpassed because it can be visually verified thatthere is
no leakage of thermal insulation of the cover of specimen LEUPA.

*- Little leakage of thermal insulation will be acceptable if rubber caps are
expelled because of impact to release inner pressure.

7.1.2

DROP I

Paragraph: 727 b

*- Paragraph 657 b) is non-applicable since the criteria is < A2/week and in
this case for uranium U-235 up to 20%, A2 is without limits.(2)

*- The test has beenpassed because it can be visually verified thatthere is
no leakage of thermal insulation of the cover of specimen LEUPA.

*-Little leakage of thermal insulation will be acceptable if rubber caps are
expelled because of impact to release inner pressure.

71.3

DROP I

Paragraph: 727 c

*- Paragraph 657 b) is non-applicable since the criteria is < A2/weekand in
this case for uranium U-235 up to 20%, A2 is without limits.(2)

*- The test has beenpassed because it can be visually verified thatthere is
no leakage of thermal insulation of the cover of specimen LEUPA.

*- Little leakage of thermal insulation will be acceptable if rubber caps are
expelled because of impact to release inner pressure.

714

DRILLING — TEARING

Paragraph 735 b

*- No structural damages were present in the inner cans, which could ease
the leakage of the material contained in them. (3)

*- Little leakage of thermal insulation will be acceptable due to the impact.

71.5

IMPACT

Paragraph: 737

*.- See technical Specification No. 0908-LE01-3AEIN-026.(3)

7.2

WATER IMMERSION

Paragraph: 729

*- Paragraph 657 b) is non-applicable since the criteria is < A2/weekand in
this case for uranium U-235 up to 20%, A2 is without limits.(2)

*- The test has beenpassed because it can be verified that the inner cans
and the container of the inner cans preserve their original state and no
water has got inside them. (3)

7.3

THERMAL REINFORCED

Paragraph: 736

*- No leakage out of the inner cans, whatever the content may be. (3)

7.4

INFILTRATION IN WATER

Paragraph: 733

*- No leakage out of the inner cans, whatever the content may be. (3)
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7.5

REINFORCED WATER IMMERSION

Paragraph: 730

*- See technical specification No. 0908-LE02-3BEIN-004.

(1) Sub-criticality of packages as to paragraphs 679 b) and 680.

(2) Sub-criticality of packages as to paragraphs 679 c) y 680.

(3) Sub-criticality of packages as to paragraphs 680.
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11 ANEXX - TESTS REPORTS
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ELEMENTOS QUE INTERVIENEN :

Recipients intarlor Plano N* 0208-LEQ1-3ASIN 007

Espacif 0G0E8-LEQ-365IN-006 - [tam s21 .

' BacdEA OHAVS EB ~SERIES
TTEE2acron Y SEMVSAYO

Tiert s BA-X D E -0l Tt 200944 o Eq/%fzut]

PERSDNAL PRESENTE

- RESPONSABLE ENEA‘I’DS INVAP - QA - INVAP :
] EfP\ AL Niep Anp py!ﬁff’h

g

‘/v el éﬁm%ﬁfﬂ 20 2o00/r0. | afig Soea V.

CHA: i AS /02 /2043 HORA: J: 02

w

-

Electronic File: 0908-LE02-3BEIN-008-B
Revision: A01-06-2015 Page 32 of 73



LEUPA

TESTS CARRIED OUT ON SPECIMENS OF THE DESIGN OF TYPE B(U)
PACKAGE TO TRANSPORT RADIOACTIVE MATERIAL

FINAL REPORT

INVAP

PLANILLA PARA ARMADO - CARGA DE GRANALLA

Uf Seves o2

ENSAYOS PARA APROBACION BULTO B(U) - LEUPA
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ELEMENTOS QUE INTERVIENEN :
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12.1 REGISTRO 01

ENSAYOS PARA APROBACION BULTO B(U)
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ELEMENTOS QUE INTERVIENEN :
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INVAP

ENSAYOS PARA APROBACION BULTO B(U)
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ELEMENTOS QUE INTERVIENEN :
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ENSAYOS PARA APROBACION BULTO B(U)
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CONTENEDOR MODELO : LEUPA |REGISTRO N° 03
ENSAYO : Caida Libre PARRAFO : 722 a)

1-ESTADOINICIAL: 7= P84t 20  FOTOS: T/
R & Ba bt PrsPanno . Y
ST colOa0 UA crain (aiA
PomTem EL SuLTo &n 75

CONTROL VISUAL: FILMACION : 3 f
Condiciones Previas Cantidades Magnitudes Cumple
Angulo de caida 204+/-5 grados 23
Altura Libre blanco-gancho 11,4 mts  OA
Altura parte inf Bulto-blanco 1,2 mts O K
lPeso del Buito 480 ke 7D

2 -ESTADOFINAL: §FC0STaniEMTO |FOTOS: Sf
Vol EXTERAA HFE el
2890 mm . JESPREN M IETTO
s SPoa By oS,

CONTROL VISUAL: FILMACION: /.

EVALUACION DE DANOS
tmm. QPuaTo 2.

Electronic File: 0908-LE02-3BEIN-008-B

Revision: A01-06-2015 Page 39 of 73



LEUPA
TESTS CARRIED OUT ON SPECIMENS OF THE DESIGN OF TYPE B(U)
PACKAGE TO TRANSPORT RADIOACTIVE MATERIAL

FINAL REPORT

ELEMENTOS QUE INTERVIENEN :
ok Tres . TLOTAPOLMI
Placs CUADICULARDL
SWaAPaga 9o WEUMAT] O
HoSA -

PERSOMAL PRESENTE
RESPONSABLE INVAP ARN

=

- C,'hlrnj__j%ff}r] -:.I;q:—?@z.r:‘j.:r-*
// x.-‘uﬂﬂ PR LN
FEGHA: /Y-02- /2 HORA: f1:/5

Electronic File: 0908-LE02-3BEIN-008-B
Revision: A01-06-2015 Page 40 of 73



LEUPA
TESTS CARRIED OUT ON SPECIMENS OF THE DESIGN OF TYPE B(U)
PACKAGE TO TRANSPORT RADIOACTIVE MATERIAL

FINAL REPORT
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ENSAYOS PARA APROBACION BULTO B(U)
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RESPONSABLE INVAP ARN

e
}\)zﬁbebfﬁi :ilf J!M' AN Chnsd.fm E"Eotaw

FECHA: Zl- 0z . 20\ Hora: V2 -©77
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ENSAYOS PARA APROBACION BULTO B(U)

INVAP ARN
ARN - NORMA AR 10.16.1 - REV 2

CONTENEDOR MODELO : LEUPA REGISTRO N° 07
ENSAYO : Caida i PARRAFO : 727 b)
1 -ESTADO INICIAL : BE-utr? FOTOS: S/
ENSAYOD AATERALOAES,
espoc men N1

CONTROL VISUAL: FILMACION : =/
Condiciones Previas Cantidadeidagnitudes Gumple

Altura Parte inferior bulio-blanco 1 mt -7
Posicidn impacto 180 grados TNy S

Didmstro barra clindrica 150 mm ZaI0) Aty

2 ESTADOFINAL: ) fPRON~ <  |FOTOS: =u/
PEN (Al f O]
C=n =72asol DT Do

CONTROL VISUAL: FILMACION : =7.

EVALUACION DE DANOS
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ELEMENTOS QUE INTERVIENEN

PENETRADORES PARA EMSAYOS - PL. N*0208-LEQ2-3A8IM-004
e en . HSFARA QDL TIEVMATIeD .

WO - TLACA ARSI A DA
Qe LA DS TESTED BE :

PERSONAL PRESENTE

RESPONSABLE

C

Wb.tmw[c

INVAP

ARN

L2

au" 3\ i El‘fcj'aa}"‘"

FECHA: /- Q2. 20/3

HORA: £ &1 32
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ENSAYOS PARA APROBACION BULTO B(U)

INVAP ARN
ARN - NORMA AR 10.16.1 - REV 2

CONTENEDOR MODELOD : LEUPA REGISTRO N° 08
ENSAYO : Caida lll PARRAFO : 727 c)
1 .ESTADO INICIAL : S= 74017 FOTOS: =/

ENSAYDDS AN7T= RANNETS
EsPassMENn Ji~ f

|ICONTROL VISUAL: FILMACION : == /
Condiciones Previas Cantidaded\lagnitudes Cumple

|Peso placa 500 kgs EZ{? f@
Altura Parte inferior bulto-blanco q00+/-20 cms C?QED ol
Viento Nulo/leve mm LS,

2 -ESTADOFINAL: /27 2.cA S 'Q}A‘B;IFMOS: =
IMPac T A4 PracA
== AVYCAAMIETO

CONTROL VISUAL: [FILMACION : 3 :‘

EVALUACION DE DANOS
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ELEMENTOS QUE INTERVIENEN :
PLACA PARA ENSAYD - PL N 0808-LEO2-3251IN-005
PolT (oD - DHSPIRAPOL HSUAMAT i &
PLACA CROADICUCADA . TR METHCA
9 25 4.
PERSONAL PRESENTE
RESPONSABLE | . INVAP ARN
i DIV 772N
_— __--'/ C::;r-/_.-f’
u,lg,@/ﬁﬂf’-? = pnSyed Cl\wal;m E!{EJ-G'.}#-‘
FECHA: &/ - © 2. 20/3 HORA: /2 ' 5
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ENSAYOS PARA APROBACION BULTO B(U)

INVAP ARN
ARN - NORMA AR 10.16.1 - REV 2

CONTENEDOR MODELO : LEUPA REGISTRO N° 09

ENSAYO : Penetracion - Desgarramiento PARRAFO : 735 b)

1 .ESTADO INICIAL : 3= &) 7 FOTOS: =/

ENSAVos BAT7EAADRES
espacimerl W17

CONTROL VISUAL: FILMACION : 55 ¢
Condiciones Previas Cantidades Magnitudes Cumple
|Pasicidn lanzamiento horizontal = d

|Altura Parte inferior bulto-blanco 300+-10 cms b
|Diametro barra conica 20 cms -/

Viento Mulolleve mm LIRS

2 -ESTADO FINAL: 7z 774407  [FoTos: s/
Conron DE JBO M V&
TrRoF U PIDAD

CONTROL VISUAL: FILMACION : 35 /

EVALUACION DE DANOS
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ELEMENTOS QUE INTERVIENEN :
PEMETRADORES PARA ENSAYDS - PL. N°0908-LEOZ-3ASIN-004

CoeTic - SSFueaport. N SumaTIieD -
?ﬁ.&.c.a wAﬁﬂx_Wc.-o DA . _OEr .

Cw J7TA MITRSSA

PERSONAL PRESENTE

RESPONSABLE INVAP

A X
M@ é‘Z quﬂ =& T iA quf.uq{.aq 'Efl'fdb_\w

FECHA: 2/~ ©2 - Zo/3 HORA: /44 ©5,
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ENSAYOS PARA APROBACION BULTO B(U) - LEUPA

HEw Soilt 25 O T L)

INVAP ARN
ARM - NORMA AR 10.16,1 - REV 2
|CONTENEDOR MODELO : LEUPA REGISTRO N° 01
ENSAYO : Instrumentacion - Sensores de Temperatura PARRAFO :
1-ESTADO INICIAL : B FOTOS :
A gPiosS - 2V DA v & |
CONTROL VISUAL: FILMACION :
o (€ =1
Condicionas Previas
Recipiente1 [ 141710 S - S DA AT O
Reciplente2  * w LA
Recipiente 3 " " b
‘Ranlplanlali e n a
2 - ESTADO FINAL: _ i FOTOS :
e Prev 1% C o Eop

CONTROL VISUAL: FILMACION :
0 /< <y
Sensores de Temperatura
Y o
M- 154"
'1 .{ g - i <) Ql

7 l_-..'.?d- - 'Z. é‘f [

Torques ] )
FopZow DADCT LS T RUes

psPEci Flendog $EEVU 6Q08-LECZTIIIY

M4 = w2 f_rg: C’:
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ELEMENTOS QUE INTERVIENEN :
Raciplents Inferior Plana M® 0808-LED1-3ASIN 007

PERSONAL PRESENTE
RESPONSABLE ENSAYOS - INVAP QA - INVAP
Nesoe O 7 S (AR C foiicit /,‘,@3
el E | ] Eatean o

HORA: (o, </
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ENSAYOS PARA APROBACION BULTO B(U)

INVAP ARN
ARN - NORMA AR 10.16.1 - REV 2

CONTENEDOR MODELD : LEUPA |REGISTRO N° 10
ENSAYO : Térmico Reforzado PARRAFO ; 736

1.ESTADO INICIAL : IMETRUMIATADD [FOTOS: =5
ClaEnsuis DE AU Sno 4 Plandia
pduM Tk, = : :
J'Ez.:m 4 TEn mocurlRs DE ACUERDO
A Eop, OWR- LEC2-ZBEW -06%
CONTROL VISUAL: F'@1%

FILMACION: -

Exs =
Condiciones Previas Cantidades  Magnitudes  Cumple
=
Temp Ensayo Bmﬂm “c "L i o
Duracidn 1 hora
WViento m‘ mim

Temperatura Inicial =+ C;C‘ 'i_ Eb(:. ; :
Seebe  umats Hacin Bet =k =
i
2-ESTADOFINAL: ©T EAAWARA IeoTOS ! =Y
lweso el WTimo Ewsa~qg

CONTROL VISUAL; FILMACION: = 5

EVALUACION DE DANOS
Them  DunTo (2)
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ELEMENTOS QUE INTERVIENEN : e WMR LegraA o1
ol baos BE EweavYos PReYios =
. HorMmo BlErrhica & SoNTROLARoRES 0T
FEw PERFTU -
s DA LoGGTR Etoeapont e DE & caweles
MaREs OwmEza . MuD oM=DPAR PRLO_S5&80.—

PERSONAL PRESENTE
RESPONSABLE INVAP

ARN

pesor. O [ 3C otilcelll  roNg ¢ ElBsuosa
N

= | TaEe s boreco A
%ﬁuﬁtc LA, ﬁgﬂ s §
A

FECHA: 1'\] /Dq/?ﬂ |2 HORA:
Co

ORSEVACI OTs* , 58 \Nido  CAlBwmRMmIBVTS

pel trvo of 8l covTBwBROR.  ApEaTRe A las
10404 ks |
o UEGS ATEP. BE BWEAYD (_‘Ei’f}c;‘:ﬂt;) A las U224
i?E:vawwm;{ 9(.. NG t:’ La TOwA @& RaTU s
CONTRO Lapa Bt polopa fa el Twsavp
Haslh  las Az:zels,
v LueEsSe XK TweAdo P ?%Qﬁi‘lﬁﬁ A,
ARUG La potrein Wol HoORNO K ot 't}ﬁ::jo
A CevTewEDoR, e BT Bw Cana con &f
A LS poany G TE
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ENSAYOS PARA APROBACION BULTO B(U)

INVAP ARN
ARN - NORMA AR 10.16.1 - REV 2

CONTENEDOR MODELO : LEUPA |REGISTRO N° 11
ENSAYO : Infiltracion en_Agua _ CoNT. 1 PARRAFO : 733
1 .ESTADO INICIAL : ConTEwEBOL 01 |poTOS - =
C{D-ﬁ-ﬁﬂ—% BE BASAYIS ANTETAORS
'mmmmdw L}ECM@(NE’GJLU e
PEBIWO AL EwsSayDd TE Mo
YER ©BSEVACAINVES, (1)
CONTROL VISUAL: oW .

FILMACION: = |

Condiciones Previas Cantidades  Magnitudes  Cumple

Temp Ensayo B IE."'"\:TE : l 13
Da |20

Duracién Minima ’1 qL0S it "_"'_""_ﬁﬁ'"'_ F‘hﬁ & I‘

Profundidad Hinfm,;!

Phiosiow MAwe MR

2 - ESTADO FINAL: . . FOTOs: =)
DA aloalzom a9:.5oks
Predew - 0% %L‘:"’“—L
CONTROL VISUAL: Ok FILMACION: S |

EVALUACION DE DANOS «>€ BETINO (A [0 T fA
OBSEMVOWDD [FESTIWER 0w DT A JuowTh ¢ 481
cow el TrmdBunTe Morabo, Souh
« $E RETiRe PP TAPA  OBSTMAWBO  AomEnTD DE DY/
e L-hM}-SMQI Ly Juilh Doedabapha pPEmv E:y.—"}'E:-ﬂ.AJ;..-'u
ADHETA DA AL wfwifﬂ f;%.
PreiasTh S "Uff':’"l . b ik S 'U:.'.}ﬁ-'({f_
Po ity che Sore s Boiba DO it
TIEHA . B PENLETRS conoldons - pulowls

CA D ADLS ew PERFCCID E=TAID . - ‘

» SE PETIG (A FALDH - OBSCANVAN DG WE  pAns Aoy AR

Los BUWAES fHew FAUA €0/30 Nm,

« DBEEN VA A DvES (3)

"] r;_—._'W
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ELEMENTOS QUE INTERVIENEN :
o T - AFJcE L Tweb . M ae{qg{&.qnu

ceb, eml-WA-47 —

PERSONAL PRESENTE
RESPONSABLE INVAP ARN
NesTort [ G eaed CHOSTA N ELECH0SA
0.6 e | eAlkwrso AR
B TR TRawsfolTE .,
LN A 2L
recha \@ 19 04 [Co 1% LORA:
-
ORSERVAUOVES |

.
st pEdil MlEnan Ew REATETRDLES
@ o?nrﬁu*—";@&ﬂ’ES &1 H}UE'C.__."}E acvs PADD &C
Lawismp sz posOUBIA £ PRESUIMBIEERTE X EC afslawTe

E*flif?u'f-f Lowel DE( Asoa Peowiio net QECJP@U]_'EM
EngaYo ouEDO  porl CwEima DEl wIVEL §0PETAOIL
pef LEvPA,
(3. MAVOmTTTO 0—4%3[6-—3' _ Mob-mGs/ig |4 dee

cobd. T - WA- AN,
FETARA En BUEw CHIAIRO

okstfov weE (b Juwin ABA :
. Sii camAns IMNTERGR ST coaTTEWE A 1S %&P-Inﬂ?{h’ﬂs
-557-75&3; ccea Y S CoWTEMBNUARS FATEMORES En

WQ""—(_} E=sTaol .~

Electronic File: 0908-LE02-3BEIN-008-B

Revision: A01-06-2015 Page 58 of 73



LEUPA
TESTS CARRIED OUT ON SPECIMENS OF THE DESIGN OF TYPE B(U)
PACKAGE TO TRANSPORT RADIOACTIVE MATERIAL

FINAL REPORT

ENSAYOS PARA APROBACION BULTO B(U)

INVAP ARN
ARN - NORMA AR 10.16.1 - REV 2

CONTENEDOR MODELO : LEUPA |REGISTRO N° 12
[ENSAYO : Inmersion en_Agua — Espécimen 2 |PARRAFO : 729

1 -ESTADO INICIAL ; _ |FoTos : = |
EAN  PeErleco EBSTARS

CONTROL VISUAL: ("Wl FILMACION : <5 )
Condiciones Previas Cantidades  Magnitudes  Cumple
Temp Ensayo ,&m&i?:—w‘-:‘:"e
DuraciénMinima |\ &5 20 s ———8————hora— LT/ ﬂd’/ 015
Profundidad Minima }R,l_ﬁ IK}"U‘J > e =

fAEMOMEATRQ  TREWAT, feTh.o 11
2 - ESTADO FINAL: &k FOTOS : S
CONTROL VISUAL:  © FILMACION :

EVALUACION DE DAROS : o ST [ET12A LD TaPA ¥ |
st oRhsTlva Aeua Sw & 4ECCOV-PItyIrcEWTIO
L eE REmian 2PA EVAPA ORsEMVAVDo AGUv 4 BEpv
280 cowabb T AmlENTD, -
oo RETIM  £4 BADA O pSTINMWHO 7200 STEY
‘opo LOS ATCIPICTES 3ECss  TOPD &€ cowlByino
TuTETOR. EW PERFETID EsTAMS ¢ 7oTaln—~TE Fi<o,
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ELEMENTOS QUE INTERVIENEN :
MaNOMETID  ©=9 Lalee . Mobd MGS |18 /4 400
roh, CHMT - MA - 412

PERSONAL PRESENTE
RESPONSABLE INVAP ARN
Vester_ . 6les [EE A USTan EECHas A
O@ﬁmf“' T a0 AR,
T o) TlRawsFo R =
4 ll} L]
FECHA: T@ H"ngr'l 0d[ZoT2 HORA:
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ENSAYOS PARA APROBACION BULTO B(U)

INVAP ARN
ARN - NORMA AR 10.16.1 - REV 2

CONTENEDOR MODELO : LEUPA |REGISTRO N° 13
ENSAYO : Desarme - Inspeccion PARRAFO :

1.ESTADO INICIAL : CoNTENTROR. 04 |[FOTOS: = |
CON DiMOS DE EaMEnY0s AWTERADIRLS
MG b LATINDS

CONTROL VISUAL: (5 FILMACION : S5\

Condiciones Previas Cantidades  Magnitudes  Cumple

Colazh Chow) 0SOIEA | NESL) TERIBO al Ewmt_-:o'r;Em'L:-
PANGCS Ao mulapes B rowes WS Bwsapor.

2 -ESTADOFINAL: O W FOTOS : o |

CONTROLVISUAL: O i FILMACION: < |

EVALUACGION DE DANOS . VEn. . Evaacion DE DANDS PE Gh
Pwvitia REslSo @0~ e .
LEae PE RETIRAm L BUbY ned conTEREROL :JE i PenZs
TTERAOES, SE Pupo APOEc/AR uE (hs TEmPEROIVERS &y los
REelplWTES JUTEMORES E£570 Vidhiow Enme 0% ¥ Tofc.
Lhs caondlas B Py colTerides Ew g REHEWES TAT.
ST ERCOMNTARaY EW PEAFECVD ESTABD. 4 70V Cun v T8

S TS,
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ELEMENTOS QUE INTERVIENEMN :
_Jutee 0T laves EsmiAOng
_TORQUN k~ ETILD

PERSONAL PRESENTE

n
-H‘"'I.—")--

-

RESPONSABLE INVAP ARN
zzfl o J. Gelssn o CHASIAN E(ECHDSA
NesoR Vgnatee ] e W

J BoThan TRows o ELE

Feonn: 104|200

HORA: 40! BOHs .
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12 ANEXX- CERTIFICATIONOF USED COMPONENTS

Gerencia Aero Espacial v Gobierno

INVAP

%

F.lmpresidn: 15-10-2012
H.Impresidn: 11:27:10

-

cédigo: EL'-BR -016

Ragistro de Instrumento

Pag:

Eips: BAUANZA
Marca: 'thads--

mdﬂl;cr: E.EIJCI

N® de Sarie:

I032030458

rerieodo dm Control: 24

) Ea.n;;u: 50 Grs.'.. a 30 Kg

Apreciacion: Ex BASE-016

Facha da Compra:

P
‘Precio USH FOB:
1

Afectado a: |pnlegrac. y Ensayos

0.00

]

Daacri.lpcién del Métode de Contrdl:

Documentaci om Téacnica:

Codige F. de Control

Mombee

Protocolo

Resultads

' F. Venocimlento |

El-8A -016 22-07-2011
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P 050’2 £1 - 00 6O

,-Tall'hx 5-1»11] 4“3-‘!’0%

Informe de Callbraclon de Fabrlca N" DH 20{1?11
Fecha de calibracién y Emision: 22072011

Caracteristicas Técnicas del Objeto a Calibrar

Instrurmento: Balanza Portatil Multifuncicn Division de indicacién{d): 1
Marca: Ohaus Mdmero de serie: 2032030498
Modelo: EBIQ Mivel incorporadao; §i
Capacidad maxima: 30000 Unidad empleada; g
Patrones Utilizados
CInstrumento ] S NE sere ;- -N® cartificado
Jueqo de pesas M1 | TBIG 12395-P-1210
Lole de pasas 5- Zi}kg M1l 7835-01 al 7835-24 SAC-0258
Condiciones Ambientales
Temperatura inicial; 17,3 °C Temperatura final; 17,3 °C
Hurmedad inicial; 53 % Humedad final : 53 %

Observaciones

La calibracién se ha realizado siguiendo el procedimiente, PE-02 del Manual de Procadimientos de Lasarte HNOS. 5.R.L El cual especifiea para
incertidumibre expandida da la medicidn, usar un factor de cobertura K=2.

Zste informe documenta |a trazabilidad a patrones nacionales, Iog cuales represerntan a las unidades fisicas de medida en concordancia con al
sistema Intemacional da Unidades (S1).

El siguiente informe muestra el comportamienta de la balanza luego de ser calibrada, los resultados contenidos en él se reflaren al instrumento en
el moemento en que se raalizaron las medicioneas.

El sarvicio técnico que lo emite no se responsabiliza de los perjuicies que puedan derivarse del use inadecuado de los instrumentes calibrados.

Ensayo de Linealidad

“Indicacion . Indicaciin . H - :
Malores de : Efrar o] Ermar S In»::urtudumhrn
< Carga -P‘E‘“-E"'”s.“‘.ﬁ Ascendents D‘*"f“’”’“'”m Descendente HEDE-[?EJS [ESRE}
: nt ANl : EeEscLi i
0 . [ i 0 [} 0,87
100 100 [} 100 i 0 0,87
1000 1000 [} 1000 (i Q 0,87
5000 5000 0 5000 0 0 0,87
15000 16001 1 15001 1 Q 0,87
30000 30001 1 R ! 0,87
Ensayo de Repetibilidad
h)‘alaraa da Cargﬂ_ 20000
CPesagabe [ v Tz o . 2 T4 s B
Indicacion ) 20001 20001 20001 20001 20001 20001 | Desvio Estandai| 0,00
Ensayo de Excentricidad
La carga a aplicar es igual o mayor a un 1/3 de la capacidad méxima (masx./3)
valorde Carga | 0000 |
A o lateniar Supenor . | Superior | Inferior . ; e - ... | ‘Diferencia
Ubbcaciin Ca_-«'}tr_\:_!m lzquiarda tequierds - || Derecha - | Derechia U_.'?Inr Mgﬁxln{\n 'T-'ah::r Minirne: 5
! Indicacién (F) 10001 10001 10004 10001 10001 10001 10001 0
Ensayo de Movilidad
Capacidad Madia
- Walor da Indicacian - | - Clndicagldn . oo
“Carga | micial(ry | SOMUCAE | gy | Diferencia
30000 0001 1.4 30002 1

Mota

Esle informe no podra ser reproducido parcialmgnie, @xcepto cuando se haya obtenido proviamente permiso por escrito del laboratorio que lo
emitz. Los informes de calibracién sin firma y a avac n no seran vilidos.,

Controlado por: Fealizado por:

Emanuel Amer
Técnlco

Fagina 1 da 1
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o Certificado del Juego de Pesas Patrones M1

SERVICID menwapi .q?_mﬁu:mv ui.t:n:m

LABDRATORIGNS 100 B
i GERTIFICADS DE CALIBRAGMNNEDICION i
= N 1aaau=ruih ;
INTL : 0
mnmfmmwmmﬁmmlwmmu. tacnubagha indussial 1 ela e - . B
_@: - G msmwnnwﬂmh ZaE . s i
‘ -+ Gddigad Wl norsinal Claae
oM 1 1m:[cu.mw - Gttt 2 cncnfave L Contdad o s e
DaleHnas, SR.L omai - v Fiindrea Hodels
- 10 i) . inmadnl 4o acor 7XI0-454 tg uEdgy200g WA
e - inauidabla
mn mummmh- ssaklacidn enie ol y ol Wlular . it kil . “
R . © % fenea} Wedsmackann da bronts - amogdse 09T ,‘;"’“‘" W
: elisimad| o zabitia) treaes acknalee, ki cramadz.
m:’:“-‘-fﬂg :Lhm .lg:-.- de rncﬂrm :E:n:nd.':n.-r:nlnp:l mrl::‘bum .
o s (55
curlibca podrh produclds Jarsialoeis ande pa hays slhieids 1
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Gerengia Rerc Espacial y Gobierno

AR Al A F.impresidn. 15-02-2013
g ﬂ‘?'ﬁ M"{E L H.Impresidn: 14:27:03

el —

Protocolo W*: PR 0302EI 0045 Fecha del Protocolo: 15-02-2013

Protocolo da:
Contrastacidn de Instrumentos

contrastacion de Torguimetro CDI Torgue Products, Modelo: 1753LDFH , No de serie:
0806810354, contra el Torguimetro EI-TQ-014.

Procedimients N°: otros: | —||

e

Documentacién Técnica Utdilizads:

Descripeidn del Méteds:

Ver hoja adjunta...

e

-Inatrumentos Utilizados:
EI-TQ-=014 "TDRQUiHETRO" v.03-07-2013

Besul bados :
Sse pueden ‘usar las mediciones, como referencia para evaluar el uso del Torgquimetro

Contrastado.

Aprobado |y | Rechazado | | Obaervado | |

Documantacion Aeddunta:

Ohservraciones:

Autar: PORTO Marina Otras partos:

clienta: Firma: i
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"

[ v s D : : i
3 [ u _ :é’ﬁ §3! ascripolén del Método F.Impresién: 15-02-2073
" Adijunte a Froteocole H® 0302EI 0045 H.Impresidn, 14.28:72

L
B

Se boman los walores medidos por ambes instrumenteos en simultanéds, en los siguientes puntos
de la escalacs

El instrumento a contrastar (analégicol se lleva hasta 15Mm y se registra el valor leido en
EI-TQ=014 {digital).

Ze repite 5 veces la wedicién, registrando los suientes valoras:

16, 9Nm

16, OHm

16, 0Hm T

16, 5Hm

15, THm

El instruments a contrastar (analégice) se lleva hasta 55Hm y se registra el valor leido en
EI-TQ-014 -{digital},

Se repite 5 veces la medicidn, registrando les suientes valoraes:

35, 4Hm
98, ZHm
56, 2¥m
56, 4¥m
54, GHm
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ey MEES

dus tTI,(;L CADERMAS - TRANSMISLHONES - CAQK

irmnet s.ct.

Valentin Viessoro 1761 CF 1414 Capital eral
Tel / Fasxs S4-11- 48540650 7 4856-6

CULLTL N 32682557 14-8

eanails ventastilseghimearsa. com.ar,
htLpV/wmw. segrh irneua.mm.ar)

m"ﬁ TR e e B

TR e B 5 B T

i

“g?o:&&

FECHA: . 12/07/2012
EMPRESA: INVAP S.E.
‘mpﬁmggmmeams"“”‘“M*vg R T T P vﬂw_{__éq e

DESCRIPCION: Item 1. |Grillite corazon forjado pamo rescads 1°
| Cantidad. . 22 u. C_de Rotura minima; 51 Ton.
- Garga de trabajo; 85 Ton.
lHemn 2: | Grillate corazon for ado pama roscado 34"
i A 1Eepi Caniided: 8 4, €. de Retura minima: 28,5 Ton.
A  lcsrgadevabap 475 Ton.
[tem 3 g;@:t& corazg ) feriade: perno scado 1 1/4" _
|Cantidad: _ 44, __ |G, de Rotura minima: 72 Ton.
Ciiga de trabajo 12 Ton.
ltem 4: Eslalion mestro forjado 114" '
Cantidad: 3w C. ide Flotura minima; 30 Ton.
IG 1rga de trabajo 16 Ton.
N° de Seria/Partida; llem 1; .. .[SR$3
[tem 2 |Pipey
|tem 3. {iG0ls2374048
ftem 4. |IC04.2874843 .

DESCRIBE EN ESTE DOGL
SUPEREN LAS CARGAS B

whoduzcan acsidentas.

I R T S

FIFICA LA CALIDA D Y LA CAPAC :pm DE CARGA DEL MATERIAL QUE SE
. EN CONDICIONES Nonp.n[y.Es DE USD, PARA CARGAS {IIUE NO
_amo E$ ».PECII‘ICADAE‘__; o

. S

LIMPORTANTE: Inspeccione siempns (os elamantos de izaje entes de ser ulilizadod, Nuren wedice (8 nlsmentos de izaje por encime de la
carga do trabaje, Realice mapem.:lnas paribdicas salyw los elamantos de izee, por parionsl iddens, Todo asto contibuirh o que no 56

s VRLETMIN W LHIHDEE VIHLENON VB SIS VILL AN S LIMIHOEE VELEHaNR ¥ 5 LTHHDES YISISNON ¥ 5 13NIHOI5 YRISTEIN WE JINHOEE WHISNON ¥ E ABAIHDEE VLGN § 13AIHOIE VIHLENGH| M:

INDUSTHIA SEGHAET 8.4, INDUSTALR EEGHMET £ A INDUSTIIA BEGHMMET 6 & INDUSTRIA S EGHIM AT A INDUSTRIA SEGHIMET £.A INDUSTRIA EECHIMET B.A IMDUST
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EolLARan M b.t‘:gm,c)

dus LT Ll CADENAS - TRANSMISIONES - mgﬂ: : -
: WVaulemtin Virnsoro 1761 CP 1414 Capical cal g2
Tel ¢ Fax: S4-11- 48540660 / 4856-6

rri CCULLT. W 30-68255714-8
hl et s.c. e-mails ventgds@seghimetsa. com.ar
h t_tp://mw-scghhueua.mm_a,(_ .)
Tr—— T WW s e
i st w*%*m‘%ﬁi&m 3 s ol R

FECHA: 1202

e
s
[
b
2
e
i
5
g
e
‘5-‘%:

EMPRESA: INVAP 5.E.
N FACTURAL - 2BBR L R RO

TR

DESCRIPCION: fem 1: ' Eslabon mestro forjado 1 1/4" 145 x 240 mm. -
Cantidad; 3 u. C. de Rotura minima: 80 Ton.
Carga de trabajo 16 Tori.

DES WILLS N &8 LSAHEES VIS w5 NS I03S vid LEn =
T S INCUISTRLA SECHIMET 5.4, TOUSTRW SECHMET S.4. MOUBTRIA 850

N* de Serie/Paniida: - Jtem1:  [is481

BROEN DE COMPRA . Tol
IR &wﬁ&&é@@%m T

FAIHSES WSO ¥ 5 ISMHDSSE VIELETIN S LINHEEE VsSR! v LINHDSE VBISN0 W E LS IHDEE YRILEDTN v E IINEHSES VIELSHI W L3KH)

IMPORTANTE: Inspeccitrd Siempre los elementos de lzaje antes de ser ufizados. Nunca utilica las clamantos de izaje por ancima de ln
canga de irabajo. Reallca inspecciones. peribticas sobro lon alamantos de izge, por personal idénas. Todo asto contrbuird & que no ae
produzean agoidontas

] ——
[INOUETFLA SEGHMET B4, INCLSTRLL BEGHIMET §.4, BIDUSTRLS SEQHIMET 5.4, INCLS THIA SESHMET 5.4 HOUSTRA SEGHPMET SA. INDUSTREA SEGHM)

IWDUSTRLA, SEGHIMET §.A. DUSTRIA BEGHIMET .4, HOUSTRLA SEGHIMET 5.4 INDUBTRA SEGHMET &8, INGUSTRIA SEGHRMET EA. INCLETHIA SEGHIAET S INDLU
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' CERTIFICADO DE CALIBRACION

Certifivate of Calibration A cangT,- 10
Namero  19-07-12-017 '
Number
Pagina _1_de 10 péaginas
Fage __of __ pages
Lalmratonio e Calibraciis
Honeywell
Metrology Lab
Carlos Pellegrini 179 Piso 9 (1009ABC) Bs. As, Argentina
TEL: 54 (11) 4324-5900 - Fax: 54 (11) 4324-5900
OBJETO Datalogger con § TC *T™
[tem . . .
MARCA OMEGA
Mark
MODELG OM-DAQPRO-3300
Iooe! ‘
IDENTIFICACION TAG N°: 917383
Identificalion S/M: 917383
SOLICITANTE INVAP 5.E. .
Applicant . : Av. Cmte. Luis Piedrabuena 4950
. San Carlos de Bariloche — Rio Negro
Argentina
FECHA/S DE CALIBRACION 26-06-112 al 28-06-12
Dateds of Calibration
Signatariols autorizadols Fecha de Emisién  12-07-12
Authorizsed Signatoryies Date of issug
N YN ) )
- Pl — |
Calibrado Realizado Revisado
Federico Diowhi Miguel Angel Monienegro Victor Marchesin
Técnico de Calibracidn Téenico de Calibracion Responsable Técnico Sustituto

Este cerlificado se expide de acuerdo con las condiclones de la acreditacion concedida por O.A.A., que ha comprobade lae
capacidadas de medida del Laboratorio y su trazabilidad a patrones nacionates.
Esle carlificado no podra ser reproducido parcialments sin 18 sprobacion por escrite del laboratorio que lo emile v de CLAA,
This barificats is issued in accondance with the conditions of accreditation granted by GLAA. which has assessed the measurement
rapahility of the laboratary and its fraceabiity fo rational slandsrs.
This cartificate may net be parially reproducad, sxcept with fhe prior wrilfen permission of the fssuing laboratory and 044

19-07-12-017 Datalogger con 8 TC T (917383)
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CALIBRACION REALIZADA EN

"Honeywell Metrology Lab

RAMGD: TOLERAMCIA: ENTRADA: SALIDA:
-77 aB0°C MIA Temperatura Display ]
DETERMINACIONES REQUERIDAS:
Calibragion. e
MUMERO DE PRESUPUESTO: :
[3-1-068-12-312 . =
METODOLOGIA EMPLEADA.
1Q-090 rev.2, 1Q-001 rev. 4
TRAZABILIDAD:
Los patrones utilizados en esta calibracion son trazables a paircmes primarios nacionales ©
internacionalas,
COMDICIONES AMBIENTALES: .
Temperatura inicial: 22.5°C Temperatura final: 22.6°C
| Humedad inicial: 49.5 % Humedad final: 49.7 % _
Patrén: Multimetro Termorresistencia
Marca: Hewlett Fackard lsctech
Modelo: 3440148 035-14-16
. W® de Serie / Tag: HW01-CALI4401B HWO01-CALRTDOS
Fecha de vencimienta: 23-06-12 05-07-12
Trazabilidad |.N.T.L LNT.IL
Patron de transferencia: Bafic Termaostatico Bario Termostatico Hielo Seco
Marca: Honeywell Honeyweil NFA,
Modelo: A NIA, A
Ne de Serie / Tag! HWI-BARIOO HWD1-BARO03 MNIA
Patran auwxiliar: Termohigrometro
Marca: Honeywell
Modelo: H4139
N® de Serie f Tag: HWO1-TTO01-L
Fecha de vencimiento: 08-1112

Observaciones:

Se realizd la calibracion por comparacion directa con el patron.

Oficinas Centrales: Carlog Fe]legrlm 179 Pigo 9 (1009ABC) Bz As, Argenting - Tel: 54 (113 4324-5900 -Fax: 54 (11} 4324 iﬂﬂﬁ@\{

Laboratorio: Tel: 54 (113 4303-26487 82 — Fax: 34 (11) 4303-2777
20 19-07-12-017 Datalogger con 8 TC T (917383
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F.Impresidn: 16-04-2013
H. Imprasidn: 12:26:07

Cédigo: CMI-MA -412

Registro de Instrumento

Pag:

Marca: NUOWA FIMA-KONEN

Modalo: MGES16/AM00

H® de Serie: (7-268

Pariods de Control: 48

Tipa: MMANOMETRO Ranga:

Apreciacidn:

Precic USS FOB:

Afectado a:

-4 kgl/cm *

0.05 kgicm®

Fecha de Compra: ==

Control de Calidad

0.00

Desoripoidn del Métods de Control:

SEGUN PROCEDIMIENTO.

Dacumantasidn Técnica:

CDAD-3001-EPEGC-002

Codigo | F. de Contrel Hembre Protocole Resultads F. Vencimiento
CMI-pA =412 21-01-2007 DIN 178-07 Aprobado 31-01-2011
ChI-MA -412 09-02-2011 CAPUTOC Marcelo Env. calib 09-02-2011
CMI-MA -412 04-04-2011 ENSI SAC INTI M® 2820 Aprobado 04-04-2015
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