Geschaftsbereich
Montage

BABCSCK

DEUTSCHE BABCOCK
WERKE
AKTIENGESELLSCHAF

Dokumentation

L e a o P
s TR D[] Wrvrsemer
e sv-v‘f’t 58 Momes:

Kom.-Nr, ___18-9790-999

NCL-139375




BABC@®CK

DEUTSCHE BpsCOct WORK CARRIED OUT

P
AKTIENGESELLSCHAFT e

1

Code A wone. [1]8]-19[71910.-'9:919

SS NORWAY

\ Reproduction, even in an abridged form, only permitted with the approval of DBW AG

Repair to the Steam and Lateral Diwm of Boiler /i in the

SS Norway from 7.11. - 21.11.1987

On the above-mentioned drums, the signs detected by the VETCO
Co. in September 1987 were to be repaired by building up. For
the work, working instructions were drawn up (Appendix 1) which

were handed in to the Veritas office for authorization.
Repair of the Lateral Drum

The straight seams were prepared for inspection by means of
slight grinding at those points previously ground and they

were subsequently subjected to a surface cracking test.

An MP Test was firstly carried out which did not result in a
satisfactory result as the corrosion pitting was too deep and

sharp-edged.

Following that, a FE Test was effected. Here again, an assessment
was very difficult. Photos 1 - 4 show the upper seam.
The lengths refer to the distance from the rear circumferential

seam to the front. Phot 5 shows the area of the indications

3

*,
S -
recordsd in the report at approX. 22§é“mm. As the area was ground

b

prior to the testing, oniy a 7 mm. long sign remains. To the
left on the photo, corrosion pitting is recognizeable which,

despite the most thorough cleaning,resulted in indistinct signs.
After the surface crack test, wall thickness measurements were

carried out on a random basis with the result that partial

areas had to be applied.
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as welding could not be avoided, the deep corrosion pitting
was ground. The large extent of corrosion pitting was in the

transitional zone of filler metal to basic material.

Photos 6 - 8 show a part of the deeply grounded points of

the upper seam and photos 9 - 11 reveal the grounded sections

of the lower seam. A list of the grounded sections is attached in
nppendix 2. The absence of defects of the grounded sections

was proven by means of a MP Test.

Working in sections, the seams were pre-heated from inside,
welded and post-heated for 1 hour. Photo 12 shows the upper seam
and photo 13 the lower seam with the resistive elements provided.
A welded seam can be seen on photo 14. Photos 15 - 22 show

sections of the upper seam.

After post-heating and cooling the seam, the annealing layers
were smoothed and the build-up was worked for as long as it was

flush to the metal.

After grinding, a MP Test was carried out which revealed no
inadmissible indications. The test report is attached in

Appendix 3.

A dimensional report (Appendix 4) was drawn up for the

subsequent wall thickness measurements.

A hardness test for the completed seam was carried out by means
of the EQUOTIP appliance of the PRECEY SA company. The result
has been compiled in Appendix 5, Pages ' ~ 4. No inadmissibly

high hardness values were detected.
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Photos 24 - 29 show the finished upper seam and the photos 30 - 32

show the finished lower seal.

On photos 33 and 34, corroded sections of the lower seam are
to be seen which were left as they were.

Repair of the Steam Drum

The front circumferential seam of the steam drum according
to the inspection report of the VETCO Co. revealed an indication
which could not be removed without going under the minimum

~ wall thickness. This sign was also checked from the BK

Werkstofftechnik Co.. The defect position was statééwapprox. 14
mm beside the welding seam melting line in the course and as a

7 mm length.

During the inspection for the repair, there were doubts raised
as to the defect position. At the same time at a distance of around
300 mm a grounded trough was found which was to be filled in

when proceding with the designated repair.

The position of both troughs is given in Appendix 6. As the
preparation for a FE Test, both points were lightly ground.

At trough 1, the following signs were found on a length of 13 mm
(from 1. to r.): linear lmm; point-shaped; linear 2mm;

point-shaped. Photo 35 shows the result.

At trough 2, 4 point-shaped signs were found which are to be seen

on photo 36. Photo 37 shows both troughs.
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The signs were removed in both troughs by grinding and the

absence of cracks was established by means of a MP Test.

In both troughs, the signs were found at the melting line between

circumferential seam and coating metal.

The trough was in a section which had already been repaired once

before.

This repair is in the base section and is probably the reason for

the wrong indication of the defective position by the BK

Werstofftechnik Co. Appendix 7 shows a diagram of the situation

and photo 38

shows the grounded tromgh and, on the right,

one can make out the circumferential seam made visible through

macro-etching.

Prior to welding, the repair area was subjected to a hardness

test and the result is compiled in appendix 8. The grounded

point as such could not be checked with the EQUOTIP appliance

used as it was not possible to support the appliance in view

of the prevailing shape. For welding, both points were jointly

neated from outside with resistor elamentis.

appendix 9 shows

the arrangement of the elements. The temperature readings were

taken from inside.
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After the post-heating, the annealing layers were ground and
a hardness test was carried out. The result is compiled in
appendix 10. Appendix 11 contain the measured results of the
wall thickness measurements. Thé final MP Test revealed no

signs and the test report is attached in Appendix 12.

Photos 39 and 40 show the finished defective position 1.

On the photos, the course of the melting line is marked in chalk.
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" repair necessary. For the position and extent of the indicators, refer to the

reports of the Vetco Services firm from 15. and 18.09.1987. Below, the course of

the repair work is separately described for upper and lateral drum.

Upper Drum

Description of damage

In the upper part of the circumferential seam 2, an approx. 7 mm long crack was
discovered which can not be removed by grinding without undercutting the minimum
wall thickness.

Working the damaged area

The crack is to be worked in a through shape by milling and/or grinding. The
absence of cracks is to be demonstrated through a magnetic crack test detection
procedure. Furthermore, a hardness test is to be carried out to ensure that the

hardening detected during the inspection was removed.

Pre-heating and Welding

e , :
be pre-heated to about 150°C. Resistive heating is employed for the pre-heating.

Thermocouples measure the temperature from the inner side of the drum.

For the filler metal, an electrode E Mo B according to DIN 8575, trade name SH
Schwarz 3 MK is to be used. Welding is to follow in string beads.
On the worked area having been filled, "annealing layers" of basic material are

welded on. Subsequently, the annealing layers are again worked off.

Thefcompleted welding area is then subjected to a surface crack inspection.

NCL-139401
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Lateral Drum

The longitudinal seam No. 1 of the lateral drum reveals signs that cannot be

removed by grinding without undercutting the minimum wall thickness. It is

evident that cracks are not involved from all indications.
Working the damaged area

The signs will be prepared in a trough form and the absence of defects of the
areas is to be shown by means of magnetic crack test detection. Subsequently,
the wall thickness will be measured. On going below the min. wall thickness,

filling will have to occur.

Pre—-heating and Welding

The point of application and a surrounding area of at least drum wall thickness

is to be pre-heated to about 150°C. Resistive heating is employed for the pre-
heating. Thermocouples measure the temperature from the inner side of the drum.
'Fok ihe filler material, the electrode SH Schwarz 3 MK is to be used and string
beads are to be welded. Oh the required wall thickness being reaéhed, additional

annealing layers are to be welded which are then re-worked. The completed

welding area is finally subjected to a surface crack inspection.
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