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INSPECTION AND TEET ¢F GASKI S
BS S146- Part 1. 1974

To the Specificarion for the Petyoleun, Petrochemical
and Allied Industries

FIRE-SAFE TESTING

l. INTRODUCTION

of isolation ang control with the minimum of leakage. In the event of a fire
in the vicinity of a valve in the petroleum or Petrochemical 1ndustries the
requirement js specific for maintaining Process inteqrity and safety. To meet
this minimunm requirement a tegt to BS 5146: part 1. 1874 needs ts be applied tgo
valves of a given type, design ang manufacture,

The procedure for carrying out thig test is deseribeg here for the

KLINGER

C4430 x 2 (1.50m) non-asbestos gaskeats DN 100
C4210 x 2 (1.5mm) non-asbestos gaskets DN 100

For the purpese of this test the gaskets were clamped between two raiged face
flanges, Figure ;. Initially, tYPe B7 nuts and Stud bolts were yged with Class
15C carbon steel flanges. These are rated to only 450 deg. C. however, and the
first tegt results were considered to he Suspect. The flanges and stud bolts
were replaced with 31¢ gtainless steel] flanges and bolts, rated to 60p deg. C.
for tests two ang threa, The bolting torque used ¥as 120 N-m. This is higher

than that specified for cryogenic usage but WaE considered to be appropriate
for the conditions in these tests,

=8 PROCEDURE

2.1 Mount gasket betwesn flanges ang secure stud bolrs to specified
torque.

2.2 Fit thermo couple to an insertion hole in each flange.

2.3 Pump kerosane through the Pipework and flanges
and seal the system.

2.4 Sustaip 3 pressure of 2 par {(minimum) .
2.5 Check System for leaks and record temperature.
2.6 Ignite burners ang close oven door.

2.7 Record temperature to gog deg. C. at $ minute
intervalg.

"~
o

Maintain a minimum of 600 deg. C. for 3o minutes
recording temperature every 5 minutes.
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2.2

Check {langeg for leaks throughout test and
estimate flamo lengths.

2.10 Turn off burners, let down Pregsure, drajin

kerosene and allow te coal,

2,13 Apply 22 pap Presgsure tg flanges and messure

leakage over 1p minute beriog.

2.14 Cismantle ang retrieve gagket .

3.1

RESULTS OF TEST
__—__“‘-“

The following resulte show temperatures achieved during the
three teges.
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FLINGER HASKET TEST RESLILT
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FLINRER GASKET TEST RESLLTS a5
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GENERAL OBSERVATIONS GN TEST

4.1

Test |

A drop in temperatyre after 35 minutes eccurred when the burners were
Switched ofr due to insufficient 8ir input tg the furnace. The
remainder of thg test wag Carriad gue with the furnace door apen.

The downstream flange dig not reach gog deg. C. because g]1] three
burners were directed gt the upstream flange, 1mhe furnace wag

Although S0me pressyre Pulsationg CCCurred the Pressure wag
m&intained At 2.1 bar + 0.1 bay. Short flames Yere observed from

Positiong. Flame length wag OStimated gt a maximum of 2 inches. For
the last 5 Minutes of the test a flame wWas observeqd at the g o'clock

As stated ip the resu)tg, the flanges and stud boltg Yere replaced
with 31¢ stainlesslsteel.

The temparatyureg of the flangaes Temainagd fairly constant sver tpg

30 minute bPerioed howeveyr the downstream flange temperature dropped tg
592 deg, c.

During the warm-up pariod, flames between 2 and 3 iaches long
appeared around the flanges between the 10 and 2 o'cloek Positions
These largely disappearag during the 30 minytae test paried.

On removal the gasket Y88 retriaeveg in ene Piece; however, i was
Cracked at tyg Polints acrosg its surface where styq bolts hag Cubbed,

During thyg tast the 9asket agaip ieakeg during tha NYaIm-up perjog
but thige &topped during the test Period, However, when the burners
were adjustag during this Lime, leakage wgg observeg |round gl) or
the clircunferance, This ceased whan the lemparature stabiliseqd.

on removal, the gasket wae found te be fragmented and extremely
brittjle.

s. CONCLUSTONS
—__-__-

The type 4430 gaskets dig fOT seem to hgye Suffered as muych 4s the type 4210

However, during the test of the Lype 4210 gasket (test 3} the

Cemperatyres ware highar.
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Flames were nbserved during the heating periods and during rhe tesr pPeriods
~nen the bur-ers vere adiusted. Thase appeared to be Aye to thermal expansion
of “he tlange stids ang flanges.

Juring the tagt period when the temperature wae steady or varying slowly, no
Slames were observed, Although the LYPe 4210 gaskel was affected more by the
high ‘emperature than the LYPe 4430 gasket material, it 4igd not show any
measursble leakage during tre ~Ydro test. However, the lower face of the
downstream flange became wer te toueh.

Cracking of the gaskets appeared to be due ro impingement of the stud bolrg
during installatjion.

The amount of leakage past the type 4210 gasket under high temperatuiesg &bpears
te be due primarily to the fesponte of the flange material and stud bolts, if
the temperatyres dre steady ang uniferm, no leakage ncoups.

The performance of the gaskatg when in use wjith actual valves will depend
Primarily on the LYPe, specification and torques used on the connecting stud
bolts and flanges.
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