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HPP Djerdap Il — Negotin
Turbine shafts

v 1985. - 1987. 8 machines from company LMZ, SSSR
v 1998. - 2000. 2 machines from Romanian company UCM Resica
v turbine shaft length 7,55m

v’ turbine power 28MW © .

v’ turbine shaft diameter 1400mm | :G::E 7777777 T W% )
v paddles diameter 7500mm, 4 paddles | | =0

v’ rotation 62,5 o/min

-AL Aksijalni lezaj,

-G Rotor generatora,
-VG Vratilo generatora,
-VT Vratilo turbine,
-RK Radno kolo
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v’ turbine base material 20GSL
v’ problem at radius R80

v" during working period radius area was not checked
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Turbina fabr. Br.751

Vratilo turbine b.c. 2161007sb

v'  after 163411 working hours (ca. 24 years) D e b 2ot
problem occurs at turbine A6 — January 2007.

v' big oil pressure drop, and then big 2,1m
crack reveal at R80 radius

v' detail examination of R80, reveals big
numbers of small cracks
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Turbine shaft A6

Castolin| Eutectic
Eutectic |Gastolin




- Bl
Hydro Power Plant

Turbine A6

3 months for
dissembling

And 9 months for
assembling
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Taking the samples (weldability, chemical composition, mechanical properties tests)

Together with IMS — February 2009
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Chemical composition of base material 20GSL

0,
%C | %Si| %mn | %s | %P | wNi | %cr | wmo | %v | %Ti | %Al | ww | 7€

Independent house | 194 | 9725 | 0287 | 0019 | 0021 | 0270 | 0,273 | 0047 | 0,000 | 0,008 | 0038 | 0,024 | -

LJIG
IMS 0,12 0,63 1,10 0,002 0,001 0,22 0,23 0,031 - - 0,038 - -
Chemical 0.60
composition 0,16 — T 1,00 - max max ) ) ) ) ) ) )
according to GOST 0,22 0.80 1,30 0,030 0,030
977-88 !
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Samples
Weldability test: 2222 XNT vs. EA395-9 (Russian electrode)
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Project starts
October 2009
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Very narrow space for work
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“J Thousand of very small cracks
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Very important to avoid deformation
- comparators,
- measuring the temperature
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Grinding

+local low temperature preheating
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Grinding, template estimation
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Welding starts 2222 Xuper
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Before the grinding
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Cracks and radius checking

Castolin| Eutectic
Eutectic|Gastolin




Stronger with...
Castolin Eutectic

Castolin| Eutectic
Eutectic |Gastolin



~ prENm
H yd rO POWe r P I a nt Castolin Eutectic

‘ L’

3

Castolin| Eutectic
Eutectic|Gastolin




Stronger with...

Castolin Eutectic

Castolin| Eutectic
Eutectic|Gastolin



Stronger with...

Hydro Power Plant

Final facts

the job was done in 24 days,

FIRST this kind of job in the world!

we worked for ca. 11 ours/day,

everything was ok

in two weeks will be first check, then after 3 months, and then after one year
price of new shaft is between 500.000-1.400.000 eur

delivery of one shaft + dismantling time = ca. 1 year

there is 7 other turbine shafts, which have to be repair in next one/two years
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IMS coleagues
and Castolin
team
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Pec¢ za
susenje
elektroda.

0-400°C
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Maska za zavarivanje sa
filterom

L
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Ceone brusilice za zavrénu
obradu.
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Prezentacija za masinski fakultet

Komperater
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Plamenici za
zagrevanje.
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Prezentacua za masmskl fakultet
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Uredaj za
predgrev
anje i
termicku
obradu

Snage 50kW [
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Prezentacija za masinski fakultet

Komplet za
penetrantsko
ispitivanje

EuTest F'Irﬂ‘f_‘?55

y W
Sample 12 Y

E - ——
“Wlest proces®

r.
ANimple fo usd

o

e -

Burpcrs o will® " g 4
o guirtwce 0o :‘
e

1 e "~
Higy, Bansitivity '.: - L, :
T T L Th o™
T SR .'"\.:""""'\""'-' wer?! i
Wy paquip™” PR e resb
Uhy, L TR - il
" iy,
F Sepuipmant N Y e o

“thile pagults T

] =2
ey a1

Castolin| Eutectic
Eutectic |Gastolin



 rrEEm
Prezentacija za masinski fakultet

Dodatni materijal
Castolin 2222XuperNucleoTec
Precnici 2,5mm i 3,2mm
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| EutecTrode®

QUALITY CONTROL

Eulee Trode
2222
QUALITY CONTROL
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Izvor struje za REL
zavarivanje

XuperMax2
250A
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Prezentacija za masinski fakultet

Pneumatski cekic¢ za
iskivanje
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