FINGLOW CONSULTANTS LTD........cccceeeuvreeuaeeeenee..fOr reliable engineering solutions

FLANGE DESIGN BY TRADITIONAL & FE METHODS

FCL have, for many years now, provided engineering support services to a major supplier of subsea
flanges in the oil & gas industry. This has included a full flange design capability which is made
available to their clients on all projects.

As a result of this relationship our client can provide fully detailed calculations for weld neck and
swivel ring flanges to satisfy requirements of all major design codes including DNV-OS-F101 using
rules in PD5500 and ASME Section VIII Division 3. Calculations are regulary provided for weld
neck flanges to API 6A (6BX) and swivel ring flanges to API 17D (17SV) and both flange types to
ASME B16.5.

CALCULATION SHEET EiL - AN
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TITLE: $wivel Ring Flange with Face to Face Make Up: AF1170 4784 ; Sheet 1 of 5
SUBJECT. Flangefitt Stainless: Acargy: Shell Starling: Caloulstion 51. 5 18" 10K 175V 5A: F55
Reference Data ooeptance Chechs:
Fizngeftt Org Mo 550400101 RD Raed pre ssure, p, 600 barg
Data sheet Mofhem Mo SF1RMA1N13M4 Limit by rating? Ho
Fznge size 5108 inch Condtion BotUp | Tex |Opersting
Flznge rating & type 10K APNTD 175 Load Table | s | e
gwe s limits FOSS00 or RIS PDSS00 ( Suivel) (U] 3161|1187 barg
) ns 11.8 barg
Design Data P 8454|4755 barg
Design pressure, p 348 barg (X3 E 317 K |
Design pressure, p 34.5 MPa Wy 55 3 -4 i
Design temperanire 10 = W A - 602 834 % i
Corrosion allowance 0.0 mm Swivel stress mtio 460 400 0.6 T i
Test pressure 51.8 hiPa Suivel ramtion o040l 0dp0|  papas i
Condition Test Operating Hub stress ratio 0 330 B0.4 4 i
#pplied Bh, b 0.5 263 KHNm Limiting by -|  Boting|  Boing
Applizd izl force, F 27 200 kN Design aceeptable? Yes i
]
Swivel Fing Data: Limit Walue of External Loads:
Outside diameter, Ry, 3872 mm Condtion Test Operating
hside diameter, R,z 27123 mm 'R 40 530 kNm
Thiskness. Ry 9.0 mm L 10550 13450 kN
Hub recess depth, R, 33.0 mm
Bott circle diameter, B 300.0 mm Evbmal Loading Capacity: Opsraing NODAL SOLUTION AN
Fadius on inside comer 2.0 mm et i wov 2 2007
Dia ofbearing surface, R, #54.5 mm e coniis H0226:00
= TIME=1
Eolt Data = USUM (AVG)
Ho ofbolts,n 12 i ReYE=0
Bolt diameter 1.125 inches H] [ DMK =. 461037
Bot root area 4750 mm® 3 P SMN =, 067301
Bolt stress area, &, 57360 mm? T ~ SIK = 861087
Weke up stress 86.9 ksi e \\
Wke up stress 4503 MPa 5 by
Bott pre-load, W, 2639850 N 3 E 5
Bott pre-|oad, W, h 230.0 kNbok Boring Mamen {8 fim)
Hab Data Mot : #ery combination of extemally applied loads falling
Dutside dismeter. 00 355.0 mm below the plotted line or =atisfing the relationship
nside diameger, B i Wit 4 FF_2 1 can be saly accommodated bythe fange
Huib thickness, T 381 mm atthe specified design conditons.
Hub bore tapered @ foe? Ho Bore at face (if bore mpered), By - mm
Hub neck diameter, J 1.7 mm
#ngle o rear of hub fange 5
Length ot hub neck, L 120.2 mm Norminal hub taper length, h HI mm
0D ofpipe @t weld, J; 188.3 mm Specify hub length ? Ho
Fillet radius on shoulder 20mm Specified hub length ~mm
Hibangle 450+
Report No2517-TH1
- —— L] S
A'f:;:i';':? 1067301 7154798 242295 329791 417288
5 111049 .198546 .286043 .37354 .461037
171 T2 s _pwaue|_Targs_3.1¢ Renision #

The calculations provide assurance that the flanges can accommodate the applied design loads and
that the prescribed bolt make-up stress (bolt pre-load) is sufficient to avoid flange leakage in
service.

The use of traditional design methods are supplemented by both linear and non-linear finite element
stress analysis, particularly when it is necessary to demonstrate that the design of flanges in duplex
materials comply with the requirements of DNV-RP-F112 to avoid hydrogen embrittlement
resulting from the cathodic protection system employed.
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