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Innovative proprietary software: TubeLife

A proprietary software developed in a collaborative ef-
fort - TubeLife was created expressly to stop the gap in
assessing the remaining service life of reformer tubes
due to the fact, that there were no publicly available
codes or practices that formally addressed the com-
plexity of reformer tube life behavior.

TubeLife achieves this by integrating strain and crack
size data into its proprietary model. In the past,
estimates of this important quantity were based on the
principles and elements of post-construction stan-
dards such as API 571, API 579, R5 and/ or BS7910.
However, the application of these standards is less
than ideal, as they do not directly reflect the complexity
of the damage mechanisms that affect the longevity of
reformer tubes.

REMAINING LIFE ASSESSMENT (RLA)

FOERSTER

The benefits

= Service life overview of each individual catalyst
reformer tube

= Based on a modified Dyson model as the best
possible practical approach

= Taking real measured strain and eddy current data
into account

= Integration of multiple degradation types for
realistic remaining life calculation

= Successfully executed for many companies world-
wide



What is the remaining service life of your tubes?

Unprecedented use on several degradation
mechanisms in the software TubeLife

A modified Dyson model incorporated into TubeLife
assesses the strain accumulated over a given period
as a means of projecting material degradation and
calculating the remaining service life. Furthermore,
the analysis weights eddy current measurements that
indicate wall damage, since cracks usually initiate the
tube failure mode.

The software also draws on laser diametrical data for
the strain measurement, along with process informa-
tion and shutdown history.
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The model calls on several degradation mechanisms
that are known to occur in reformer tubes. These
include thermal ageing/softening, strain softening,
coarsening of the grain structure (especially sec-
ondary carbides) and increases in mobile dislocation
density, creep void formation/cavitation and growth.

The integration of multiple degradation types allows
for realistic estimates of remaining life based on strain
accumulation over the lifetime of the tube, coupled with
accurate assessment of crack formation via the EC
signals.

3 34 35 36 37 33 39 4D 41 42 43 44 45 48 47 48

CELLA

CELLA

CELLA

CELLB

CELLB

CELLB

0090 C0O00COCe00e000

49 S0 51 52 53 54 55 56 57 8 59 60 6 62 €3 64

ol 1 1 leje] lelelelelelolole] |

97 % 99 100 101 102 03 104 105 105 107 108 108 110 111 12

0000000000000

145 146 147 14B 149 150 151 152 153 154 055 156 157 158 150 060

[elel Jelelel I I Jelele] o] le]

193 134 195 196 157 190 159 200 201 202 00 204 205 206 207 200

(elelel lo] I I lejolelolclelele]

241 242 243 2a4 248 245 24T D48 249 250 281 252 353 284 265 2%

leleleleleiolclolslclelclololole]

(elojelel lolel Iol le] lelole]

65 65 67 B8 B O TI 72 T3 T4 TS TR T B OTR B0

elel 1 I lejolel I ielel Xol le]

113 104 115 116 117 118 119 120 121 122 923 124 125 126 127 128

(ololelelelol I lelele] I loiel

161 182 163 164 165 165 187 168 16D 170 4TI 172 173 174 175 W76

o] I lelelelelelcilelelclc ele]

208 200 201 N2 NI 24 NS N6 NT N8 26 20 1 22 23 2

[olelolelelolvielclolololololole]

267 258 250 260 251 262 283 264 265 284 267 268 269 270 1 272

elslelelolelelolololelolo]olale]

2000080000800 000

81 82 83 B4 B85 86 87 88 89 W H W 9 M B W

CO08eC000CeCedceed

128 130 1H 132 133 134 135 136 137 138 139 140 141 12 M3 144

[elelc] fele] lel lelcielelelel |

17T ITH ATH 1BO 181 1A 1B3 1B4 RS 184 AT 1BE 1ED 130 191 182

0000800000000 00

2% I XX 228 X9 ZIO XN 232 233 M RIS D6 2T M 2N 240

CO0000000000C0000

273 274 278 276 277 27E 279 UB0 281 282 263 284 285 286 7 268

[elelelelelelel I I Jo I I leole]

Legend:
¥rs of Life #Tubes N
<1 year ® 000 Eddy Current
todyeas @ 055 Eddy Current
305 years @ 067 Eddy Current
5t & years Q 031 Eddy Current
&0 11 years O 015 Eddy Current
Niotsyears O 024
> 15 years O 089
Cracked ® 003
MNotin Senvice @ 04
Mot tested @ 000
Total 268
Headquarters

= |nstitut Dr. Foerster GmbH & Co. KG, Germany

Subsidiaries

= FOERSTER Tecom, s.r.o., Czechia
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The FOERSTER Group is being represented by subsidiaries
and representatives in over 60 countries — worldwide.
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Small Indication
= 30% - See Tube Control Qutput for Detail
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