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STRESS DIAGNOSTIC MONITORING

System
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STRESS DIAGNOSTIC MONITORING
System

TASK OF PROJECT: SUPPLYING AND INSTALLATION OF DYNAMIC SISTEM
MONITORING FIT TO DETERMINATE THE MAXIMUM LOAD STRESS IN

DIFFERETN SECTION PIPES IN PLANT AREA CLASSIFIED Zone 1 (Directive
99/92/EC).
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] CERTIFICATO DI VERIFICA DI UNICO PRODOTTO
UNIT VERIFICATION CERTIFICATE

2 Apparecchialurs o slstemi & protazions destinal ad essane uliizzan Equipment or protectwe system insended for ese in potentialy

in almeefera palenxiamante esplosive Diretfiva S4NEC explosive aimespheres Direclive BAIEC
3 Numero di cerificaio o veriflica unioo prodatio abiegsta (X Annex LX certificate number of urit verification:

BVI 14 ATEX 0026 BVI 14 ATEX 0026

4  Apparecchiabure o sisteme dl protezians: Equpment or profeciive system:

Piping stress monitoring system — PSMS EX 01 Piping stress monitoring systam = PSMS EX 01

Matricala; da 001/2014 a 400/2014 Sorial Mumber: from 001/2014 to 400/2014
5 Fabbricante Field S.r.. Manufacihures Figld S.r.l.
& Indirizzo Wia Provinciale, 44 Addrass Via Provinciaio, 44

24040 Lalio (BG) - Halia 24040 Lalio [BG) - italy

* Pipe from 40” - 1016 mm/23.8
* Pipe from 48” - 1219 mm/28.6
* Pipe from 56” - 1422 mm/31.8

PLANT for 195 MMSCFD
Million Metric Standard Cubic feet per day Y

LATINOAMERICA



STRESS DIAGNOSTIC MONITORING

System
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STRESS DIAGNOSTIC MONITORING

System
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OBUECTBO TEXHHYECKHX H3MEPEHHH, BEIONACHOCTH M PAIPABOTOK (OC BO 3A0 THEP),
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RESISTIVE

sTRAIN GAUGE: 3500 SO TRESS DIAGNOSTIC MONITORING
Range = +/- 5.000 pm/mt System

INSTRUMENTAL ROSETTE
SECTION CONFIGURATION

_ PROTECTION
BOX

DISTRIBUTION OF GAGE: TASK: TO HAVE THE MAXIMUM LOAD . L
STREES IN THE PIPE CIRCULAR SECTION \‘ﬂ

Dl

SISGEO]

LATINOAMERICA




__ S .

R N UGE: 3500 STRESS DIAGNOSTIC MONITORING
Range = +/- 5.000 pm/mt System
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DISTRIBUTION OF GAGE: TASK: TO HAVE THE MAXIMUM LOAD e
STREES IN THE PIPE CIRCULAR SECTION (—“ﬂ .
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R N UGE: 3500 STRESS DIAGNOSTIC MONITORING

System

Range = +/- 5.000 pm/mt

PHASE OF INSTALLATION WITH
SPOT WELDING MACHINE
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R UGE: 3500 STRESS DIAGNOSTIC MONITORING

System

Range = +/- 5.000 pm/mt

PHASE OF INSTALLATION WITH
SPOT WELDING MACHINE

P “V
S5EO|

DAMERICA @



R N UGE: 3500 STRESS DIAGNOSTIC MONITORING

System

Range = +/- 5.000 pm/mt

DISTRIBUTION OF GAGE: TASK: TO HAVE THE MAXIMUM LOAD . L
STREES IN THE PIPE CIRCULAR SECTION Eﬂ

Dl

SISGEO]

LATINOAMERICA




RESISTIVE

STRAINGAUGE: 3500 S TRESS DIAGNOSTIC MONITORING
Range = +/- 5.000 pm/mt

System
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RESISTIVO

sTRAIN GAUGE: 3500 SO TRESS DIAGNOSTIC MONITORING
Range = +/- 5.000 pm/mt System
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STRESS DIAGNOSTIC MONITORING
System

Definitions

theta = circumnferential direction
L= longitudinal direction
theta-L= tangential direction

Constants  {must be confirmed or updated according to the actual properties of the steel pipes)
symbal wvalu= unit of measure what i1sit

A= 0,3 steel Poisson Coefficient
fyk = 4285 N/mm2 Characteristic yeld steel tension
Weausre geometry
Configuration at 120° on two options
TOR (Ealtiny
ED [ ]
an

modificable

E= 210000 M/ mim2

non modificable

steel Young Modulus

ALGORITHM FOR RESOLUTION
MAXIMUM STRESS OMAX

[T
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STRESS DIAGNOSTIC MONITORING
System

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
E 210000  N/mm’ N M, M, P T T. v, v, M, Totale
Re 711 mm A 138885 mm’ 0,00000 |0,00000| 0,00000 | -9,70000 | 0,00000 | 0,00000 |0,00000| 0,00000 |0,00000| o, -9,70000 N/mm?
R 679,2 mm I 33569590101  mm’ 0,00000 |0,00000| 0,00000 |212,13830| ####4 | 27,41176) 0,00000| 0,00000 |0,00000]  ©4 212,13830 N/mm’
s 31,8 mm I 67139180202  mm’ 144,00439)| #####:4# | -40,46519| 0,00000 | ###### | 27,41176|0,00000| 0,00000 [0,00000] o, 103,35298 N/mm?
v 03 0,00000 |0,00000| 0,00000 | 0,00000 | 0,00000 | 0,00000 |0,00000| 0,00000 |0,00000] <, 0,00000 N/mm?
L s0769  N/mm’ 0,00000 |0,00000| 0,00000 | 0,00000 | 0,00000 | 0,00000 |0,0089914,65369|0,00000] 7. 14,66268 N/mm’
o 0,000012
800 7
sudd_a 100 VERSOR SHEARING € |-0,000316892
sudd_r 10 STRESS €g 0,001056392 | -1,31699E-05
toll_a 0,01 €, 0,000382959 | 4,38995E-05
Var 0
B 6,28 rad Yo | 0,000181538 | 1,08308E-05
1 305,79128
12 18649,86582
Om 0,132551532 rad
am  7,594643369  ° 800 |\ 600 400  -200 [Von mises| 193,80069 | ~ N/mm?
Mo 15132,74595  kNm
ay 0785398163 rad \\ | - 404,3264131  N/mm’
oy 45 ° T
Ve 1414213562 kN
pi 9,7 N/mm?
VERSOR omax
464,5141786
AA  1,25249E-13 (Nmm)* -176,5054072
BB  1,94514E-10 N

STRESS ANALYSIS

AXE

POSITION NEAUTRAL

®
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STRESS DIAGNOSTIC MONITORING
System

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
E 210000 N/mm’ N M, M, P T T. v, v, M, Totale
Re 711 mm A 138885 mm’ 0,00000 (0,00000| 0,00000 |-14,00000 | 0,00000 | 0,00000 {0,00000| 0,00000 |0,00000] o, -14,00000 N/mm?
R 679,2 mm I 33569590101  mm’ 0,00000 |0,00000| 0,00000 |306,17899| ###### | 27,41176|0,00000| 0,00000 |0,00000] o4 306,17899 N/mm’
s 31,8 mm I 67139180202  mm’ 144,00439|0,00000-40,46519| 0,00000 | #####4# | 27,41176|0,00000| 0,00000 |0,00000] o, 103,53919 N/mm?
v 0,3 0,00000 |0,00000| 0,00000 | 0,00000 | 0,00000 | 0,00000 |0,00000| 0,00000 |0,00000] T, 0,00000 N/mm?
mn s0769  N/mm’ 0,00000 |0,00000| 0,00000 | 0,00000 | 0,00000 | 0,00000 [0,00000|14,65369|0,00000] 74 14,65369 N/mm’
a 0,000012
800 7
sudd_a 100 VERSOR SHEARING € |-0,000471978
sudd_r 10 STRESS €g 0,001510082 | -1,31699E-05
toll_a 0,01 €, 0,000255645 | 4,38995E-05
Var 0
B 6,28 rad Y0 0,000181427 | 1,08308E-05
1 395,71818
12 25750,73959
Om 0,132551532 rad
o 7,594643369 ® 800 |} -600 400  -200 |v°n Mises| 281,67474 N/mm?
Mot 15132,74595  kNm
ay 0,785398163 ad \\ - 415,6045461  N/mm’
oy 45 ° T
Vie  1414,213562 kN
pi 14 N/mm?
VERSOR omax
464,5141786
AA  1,25249E-13 (Nmm)™ -176,5054072
BB  1,94514E-10 N

STRESS ANALYSIS

AXE

POSITION NEAUTRAL

®
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STRESS DIAGNOSTIC MONITORING

System
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DISTRIBUTION OF STRESS
FOR GAS PRESSURE

9700 KN/mq STRESS ANALYSIS .

FOR GAS PRESSURE
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STRESS DIAGNOSTIC MONITORING

System
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DISTRIBUTION OF STRESS
FOR GAS PRESSURE
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STRESS DIAGNOSTIC MONITORING

System
Variazione Scalare Circonferenziale
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RESERARCH OF FACTOR THAT NEAREST APPROACH ®»v,>u,"
MAXIMUM STRESS IN SECTION (S'SGED
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STRESS DIAGNOSTIC MONITORING SISGED
SyStem LATINDAMERICA
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STRESS DIAGNOSTIC MONITORING

System
FIELD
STRESS.mp4
SYSTEM OF ACQUISITION ®
DATA IN CONTROLL ROOM SISGEDO!]
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GIANFRANCO IANNACCONE

Gerente Latinoamérica
g.iannaccone@latinoamerica.sisgeo.com
Mévil Col: +57 318-2001544

Movil Ita: +39 346-1365229

Tel: +57 1 6368710

MANY THANKS THE ATTENTION




