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PIPING STRESS THE FIRST APPLICATION



PIPING STRESS IN GAS TREATMENT PLANT  
SOUTH STREAM - “KAZACHYA COMPRESSOR 

STATION” IN RUSSIAN FEDERATION 

STRESS DIAGNOSTIC MONITORING
System 

CLIENT: GAZPROM EPC: SIIRTECNIGI



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).

• 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



CONFIGURATION OF SYSTEM

STRESS DIAGNOSTIC MONITORING
System 

Zone 1 (Directive 99/92/EC).



INSTRUMENTATION IN 
DANGEROUS AREA CLAS 1

STRESS DIAGNOSTIC MONITORING
System 

CERTIFICATE GOST EX
IN AGREEMENT WITH 

TR CU 012 RUSSIAN LOW



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

STRESS DIAGNOSTIC MONITORING
System 

RESISTIVE
STRAIN GAUGE: 350 Ω
Range = +/- 5.000 μm/mt



STRESS DIAGNOSTIC MONITORING
System 

RESISTIVE
STRAIN GAUGE: 350 Ω
Range = +/- 5.000 μm/mt

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



STRESS DIAGNOSTIC MONITORING
System 

RESISTIVE
STRAIN GAUGE: 350 Ω
Range = +/- 5.000 μm/mt

PHASE OF INSTALLATION WITH 
SPOT WELDING MACHINE



STRESS DIAGNOSTIC MONITORING
System 

RESISTIVE 
STRAIN GAUGE: 350 Ω
Range = +/- 5.000 μm/mt

PHASE OF INSTALLATION WITH 
SPOT WELDING MACHINE



STRESS DIAGNOSTIC MONITORING
System 

RESISTIVE
STRAIN GAUGE: 350 Ω
Range = +/- 5.000 μm/mt

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



STRESS DIAGNOSTIC MONITORING
System 

RESISTIVE
STRAIN GAUGE: 350 Ω
Range = +/- 5.000 μm/mt

JUNCTION BOX AND RESISTANCE OF 
COMPLETATION WHEATSTONE FULL BRIDGE



DISTRIBUTION OF GAGES AND JUNCTION BOX

STRESS DIAGNOSTIC MONITORING
System 

RESISTIVO 
STRAIN GAUGE: 350 Ω
Range = +/- 5.000 μm/mt



STRESS DIAGNOSTIC MONITORING
System 

ALGORITHM FOR RESOLUTION 
MAXIMUM STRESS σMAX



STRESS DIAGNOSTIC MONITORING
System 

STRESS ANALYSIS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

E 210000 N/mm2
N Mx My pi Ti Te Vx Vy Mt Totale

Re 711 mm A 138885 mm2
0,00000 0,00000 0,00000 ‐9,70000 0,00000 0,00000 0,00000 0,00000 0,00000 r ‐9,70000 N/mm2

Ri 679,2 mm I 33569590101 mm4
0,00000 0,00000 0,00000 212,13830 ####### 27,41176 0,00000 0,00000 0,00000  212,13830 N/mm2

s 31,8 mm Ip 67139180202 mm4
144,00439 ###### ‐40,46519 0,00000 ####### 27,41176 0,00000 0,00000 0,00000 z 103,35298 N/mm2

 0,3 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000  zr 0,00000 N/mm2

 80769 N/mm2
0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00899 14,65369 0,00000  z 14,66268 N/mm2

 0,000012

sudd_a 100  r ‐0,000316892
sudd_r 10   0,001056392 ‐1,31699E‐05
toll_a 0,01  z 0,000382959 4,38995E‐05

zr 0

 359,9648438 o  6,28 rad z 0,000181538 1,08308E‐05

r 679,2 mm
T[r] 15 o I1 305,79128

I2 18649,86582
Mx 15000 kNm M 0,132551532 rad

My 2000 kNm M 7,594643369 o Von Mises 193,80069 N/mm2

N 20000 kN Mtot 15132,74595 kNm

Vx 1000 kN V 0,785398163 rad 404,3264131 N/mm2

Vy 1000 kN V 45 o 192,9140976 N/mm2

Mt kNm Vtot 1414,213562 kN
0

pi 9700 kN/m2
pi 9,7 N/mm2

Te 15 o

Ti 15 o

464,5141786
AA 1,25249E‐13 (Nmm)‐1 ‐176,5054072
BB 1,94514E‐10 N‐1
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STRESS DIAGNOSTIC MONITORING
System 

STRESS ANALYSIS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

E 210000 N/mm2
N Mx My pi Ti Te Vx Vy Mt Totale

Re 711 mm A 138885 mm2
0,00000 0,00000 0,00000 ‐14,00000 0,00000 0,00000 0,00000 0,00000 0,00000 r ‐14,00000 N/mm2

Ri 679,2 mm I 33569590101 mm4
0,00000 0,00000 0,00000 306,17899 ####### 27,41176 0,00000 0,00000 0,00000  306,17899 N/mm2

s 31,8 mm Ip 67139180202 mm4
144,00439 0,00000 ‐40,46519 0,00000 ####### 27,41176 0,00000 0,00000 0,00000 z 103,53919 N/mm2

 0,3 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000  zr 0,00000 N/mm2

 80769 N/mm2
0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 14,65369 0,00000  z 14,65369 N/mm2

 0,000012

sudd_a 100  r ‐0,000471978
sudd_r 10   0,001510082 ‐1,31699E‐05
toll_a 0,01  z 0,000255645 4,38995E‐05

zr 0

 360 o  6,28 rad z 0,000181427 1,08308E‐05

r 679,2 mm
T[r] 15 o I1 395,71818

I2 25750,73959
Mx 15000 kNm M 0,132551532 rad

My 2000 kNm M 7,594643369 o Von Mises 281,67474 N/mm2

N 20000 kN Mtot 15132,74595 kNm

Vx 1000 kN V 0,785398163 rad 415,6045461 N/mm2

Vy 1000 kN V 45 o 278,1165557 N/mm2

Mt kNm Vtot 1414,213562 kN
0

pi 14000 kN/m2
pi 14 N/mm2

Te 15 o

Ti 15 o

464,5141786
AA 1,25249E‐13 (Nmm)‐1 ‐176,5054072
BB 1,94514E‐10 N‐1
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STRESS DIAGNOSTIC MONITORING
System 

STRESS ANALYSIS
FOR GAS PRESSURE

9700 KN/mq

σMAX 404 KN/mq

DISTRIBUTION OF STRESS 
FOR GAS PRESSURE

9700 KN/mq



STRESS DIAGNOSTIC MONITORING
System 

σMAX 415 KN/mq

STRESS ANALYSIS
FOR GAS PRESSURE

14000 KN/mq

DISTRIBUTION OF STRESS 
FOR GAS PRESSURE

14000 KN/mq



STRESS DIAGNOSTIC MONITORING
System 

RESERARCH OF FACTOR THAT NEAREST APPROACH 
MAXIMUM STRESS IN SECTION



STRESS DIAGNOSTIC MONITORING
System 

SYSTEM OF ACQUISITION 
DATA IN CONTROLL ROOM



STRESS DIAGNOSTIC MONITORING
System 

FIELD 
STRESS.mp4

SYSTEM OF ACQUISITION 
DATA IN CONTROLL ROOM



MANY THANKS THE ATTENTION

www.latinoamerica.sisgeo.com

GIANFRANCO IANNACCONE
Gerente Latinoamérica
g.iannaccone@latinoamerica.sisgeo.com
Móvil Col: +57 318-2001544
Móvil Ita: +39 346-1365229
Tel: +57 1 6368710


