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TYPE OF SEMI-FINISHED MATERIALS:  Fusion welded tube bends, welding ends and reducers of weldable fine grain
steel (V = 1.0).

GROUP OF COMPONENT PARTS: 1 or pressure retaining parts.
PERMITTED MATERIALS:
e Weldable fine grained low carbon structural steels e ASME — materials as far as fulfilling the
acc. to KTA 3211.1. requirements of this MTS.

WSHE 255 S (Mat. Nr. 1.3131)
WSHE 285 S (Mat. Nr. (1.3333)
WSHE 315 S (Mat. Nr. (1.3335)
WStE 355 S (Mat. Nr. 1.3137)

Material Requirements and Examinations Item of this MTS
Control and examinations before the start of manufacture..........ccccceecoeoiiiiiiii. A
Examinations prior t0 Welding............oouiiiiiiiiiiiii i B
Test on the production weld test coupons and on finished parts..................ccccoveeee. C(1-6)
Mechanical and technological requirements.............oovuviiiiiiiiiiiiii e Cl1
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Non-destructive examination reqUIr€mMents. ... ... ...covveiiniiiiniiiiiiiiiieeiieeieaeanees C3
Material IAENTIHACALION ... vvure v vome voumesoms sairnsnses ssmis sowms s e s a5w s s 5 8 8 575055 50815 § 400700 ¢ osite ¢ 40 C4
S 7y Pt (05
2] 0 Cé6

1. This MTS is only valid in connection with the general part of MS-D2(2).
Requirements for materials and material manufacturers according to section 5, item 5.1 of MS-D2(2).

3. Materials in RC-D2 comply with the requirements according to KTA 3211.1, material group WI, test
group Al and A2.

4. The steels shall be normalized, made in particularly killed condition.
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TYPE OF SEMIFINISHED MATERIALs:  Fusion welded tube bends, welding ends and reducers of weldable fine grain steel | index

(V=1.0)
GROUP OF COMPONENT PARTS: 1 or pressure retaining parts.
REQUIREMENT ~ KTA 3211.1, MTS-101.03.1(2) and this MTS PROOF

(IN THE MATERIALS PROOF SHEET THE N° OF THE SPECIFICATION, THE REQUIREMENT CATEGORY, THE N° OF
THIS MATERIAL TEST SHEET AND REVISION WORK SHALL BE ENTERED UNDER ITEM “REQUIREMENTS”)

REPORT OR CERTIFICATION

Cuopying of this document and giving it to others and the use of communication
of the contents therefore, are forbidden without express authority. Offenders
are liable to the payment of damages. All rights are reserved in the event of
the grant of 3 patent or the registration of a utility model or design

NUMBER OF SPECIMENs:  1his MTS TESTING CLASS
SAMPLING IN ACC. WITH: ThlS MTS
D2
LL = INDEPENDENT INSPECTOR
N1 = ETN/FRAMATOME WITNESSING REQUIRED
N2 = ETN/ FRAMATOME RESERVES RIGHT TO WITNESS TEST
C = CONTRACTOR’S INDEPENDENT Q.C. DEPT. 2)
A CONTROL AND EXAMINATIONS BEFORE THE START OF
MANUFACTURE
1. A letter of approval issued by the competent Independent Inspector must be
available. The conditions laid down in the letter of approval shall be met.
Controlled by LI.
2. A valid procedure qualification test of the manufacturer shall be available.
Controlled by LI.
3. Valid welders’ qualification test certificates shall be available. Controlled by L.I.
B EXAMINATIONS PRIOR TO WELDING
1 Tests and examinations performed on as rolled plates.
The full extent of MTS 101.03.1(2) shall be applied completely to the testing and
examination of the as-rolled plates.
2 Ultrasonic examination of the weld area C/LL
An UT-examination is to be performed on the weld area, before the preparation of the
weld edges. The examined area shall be equal to the thickness of the plate, but at least
50 mm from the edge for s > 6 mm.
The examination shall be performed according to DIN EN 10160, quality class E3.

REMARK
1) In case of doubt KTA 3211.1, MTS-101.03.1(2) and this MTS, this MTS is valid.
2) Means manufacturer of the parts.
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C TEST ON THE PRODUCTION WELD TEST COUPONS AND ON
FINISHED PARTS

1 MECHANICAL AND TECHNOLOGICAL REQUIREMENTS

For each heat, dimension, heat treatment lot and welding process, but at least for 50
pieces, one production weld test coupon shall be welded in extension of a longitudinal
weld and shall be subjected to the same heat treatment as the final products. The tests

shall be carried out after the last heat treatment.

1.1 Mechanical test performed on the weld seam of each production weld test
coupon

The measured values of the mechanical properties of base material, weld metal and HAZ
shall comply with the corresponding values given in the MTS — 101.03.1(2).

1.1.1 Tensile test at room temperature

Acc. to DIN EN ISO 6892 Part 1.
One specimen with weld in the middle acc. to DIN EN ISO 4136.

1.1.2 Tensile test at elevated temperature

If the design temperature is > 100 °C test shall be carried out acc. to DIN EN ISO 6892
Part 2 at design temperature.

One specimen acc. to DIN EN ISO 4136 (with weld in the middle).
The design temperature has to be stated at the order.

1.1.3 Notched-bar impact tests at + 0 °C acc. to DIN EN 9016
Specimens and test acc. to DIN EN ISO 148-1. Only if s > 10 mm.

One set of 3 Charpy V-notch specimens per sampling location:

- sampling acc. to Appendix 1, Fig. 1
- sampling acc. to Appendix 1, Fig. 2 or 4 respectively.

1.1.4 Bend test at room temperature acc. DIN EN ISO 5173, if s <10 mm
- one bend test specimen with fiber under tension in surface layer
- one bend test specimen with fiber under tension in root layer

Rev.

TESTING CLASS .
Index:

D2

L1/3.2

L1/3.2

L1/3.2

L1/3.2

REMARK




Eletgo MATERIAL TEST SHEET
Lioiudsicged ANGRA 3

SPECIFICATION: MS-D2(2)

MTS — 104.03(2) Rev.: 0

Page 4 of 6

are liable to the payment of damages. All rights are reserved in the event of
the grant of a patent or the registration of a utility modal or design

of the contents thersfore, are forbidden without express authority. Offenders

Copying of this documeant and giving it to others and the use of communication

1.1.5 Macro or Micro-section and Micro-hardness test according to AD2000-HP 5/2

1.2 Mechanical tests performed on base material of production weld test coupon.

These tests are only required as far as the parts are to be heat treated (normalized) after
forming and/or welding. The test coupons shall be subjected to the same heat treatment as
the parts . The following tests on the test coupons are to be carried out after the last heat
treatment.

1.2.1 Tensile test at room temperature

One tensile test at room temperature for each heat, dimension, and heat treatment lot.

1.2.2 Notched-bar impact test at + 0 °C

One set at = 0°C for each heat, dimension, and heat treatment lot, if s > 5 mm.
Sampling acc. to Appendix 1, Fig. 3.
One set = 3 Charpy V-notch specimens

2 HEAT TREATMENT

2.1 Heat treatment requirements
See MTS 101.03.1(2), and AD2000-HP 7/2, too.

Note:
Hot forming: For hot forming, the plates shall be heated above the lower limit
temperature for normalization but not above 1050 °C. Grain coarsening due to
excessively long times or to overheating shall be avoided. If these limits have not been
respected, the pieces affected have to be normalized again in order to achieve its
specified properties.

Cold-forming: for cold-forming deformations below 2%, no heat treatment is required.
From 2% to 5% a stress-relieve is necessary. If it is > 5% a normalizing is necessary to
restore the required properties.

Rev.
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2.2 Heat treatment certificates

The heat treatment condition shall be certified for each heat treatment lot, including
temperature and cooling conditions.

3. NON-DESTRUCTIVE EXAMINATION REQUIREMENTS

The examinations shall also be done on the production weld test plate.

3.1 Visual inspection, surface conditions

According to DIN EN 10217 Part 3.

3.2 Dimensional check

According to DIN EN 10217 Part 3 and acc. to the order.

3.3 Radiographic examination of the welds

Acc. to AVS E 33/BRA011 - DD/3/0232/330000, quality class B. Each piece 100 %.

In case of parts with s > 10 mm this examination may be replaced by an ultrasonic
examination acc. to item 3.4 of this MTS.

This shall be stated with ETN before the start of examination.

3.4 Ultrasonic examination (see item 3.3)

The weld seam of each piece shall be examined according to AVS E 33/BRAOI1 —
DD/3/0232/330000, quality class B (100%).

3.5 Surface crack examination

Surface crack examination of the weld seam of each part shall be done according to AVS
E 33/BRA011 - DD/3/0232/330000, outer and inner surface 100%. (inner surface, as far
as technically possible).

TESTING CLASS

D2

C/N2/3.1

L1/3.2

117322

C/L

C/LL

C/L .
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4 MATERIAL IDENTIFICATION D2 )

4.1

Marking
Checked by LI

The pieces shall be marked as follows:

5.

Steel grade

Manufacturer symbol

Heat number

Coupon number

Test stamp of L.I. and/or ETN, if required
UT-stamp, if required

Requirement Category

Test group.

RETEST

Acc. to DIN EN 10217-3.

6

Repairs by welding are not permitted. In special cases an agreement has to be made

REPAIRS

between C, I.I. and ETN.

REMARK
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Appendix 1 — Sampling of Charpy V-notch specimens
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