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Standard Emission Test
Procedure By Dean Parker, Garlock
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Garlock Standard Emission
Test Procedure

Helium or 17%
methanc/83%
Nitrogen

Ambient o 750°F
0 to 500 psi

500 cvcles/day for 3
days; cveling 1o
occur dunng hot-
pressunzed penods

Media:

Temperature:
Pressure:
Stem Actuation:

Dwration: Three davs, vield-
ing three complere
thermal cvcles: day
4 — final checks &
disassembly

EQUIPMENT

Elevated Temperature/Pressure Test

Fixture
1" x 3/4" x 4-5/8" Motor Operared
Valve

Duff-Noron 10-ton Actuator

Mark Products #9822 Helium
Dertector or Foxboro OVA-108
Hvdrocarbon Derector

|

PROCEDURE isee fizure 1)

1. Install packing per manufacturer’s
recommendations

2. Conduct A List checks

3. Pressunze system to 500 psi with
Helium

4. Conduct B List checks

5. Increase temperature to 7501F

6. Conduct C List checks

7. Actuare valve through 250 stem
cveles and record actuarnion force
values

8. Conduct C hst checks

9. Repear step 7

10. Conduct C List checks

11. Remove svstem temperature and
pressure and allow valve to cool
overnight

12. Repear steps 2 through 11 for
Yavs 2 and 3

13. Conduct A List checks ar start of
Dav 4

14. Using svstem pressure, carefully
remove packing set, record

observanions on packing condition
— integrity. and condition of
sealing surfaces (stem. stuffing
box bore, gland follower) for wear,
debris build-up, etc.

A List

* Record bolt torque and voke gap

* Actuare stem five cveles. record
actuation force on 1 se. & 5 cycles

* Determine % compression

B List
* (heck emission level (see note)
* Record bolt torque

C List

* Check emission level

* Record bolt torque and voke gap

* Actuate valve through five cycles and
record actuation force values on 1st
& 5th cvcles

* Check emission level

750F /500 PSI

AMBIENT /500 PSI

AMBIENT/0 PSI

STANDARD EMISSIONS PROCEDURE (SETP)

Figure 1

NOTES

A_ Bolt torque not to exceed 95 fr-lbs.

B. Emission level-goal <300 ppm.

C. Should emission levels exceed 500 ppm during any of the
emassion level checks, increase gland loading unril either
<500 ppm is achieved or bolt torque exceeds 95 fi-lbs,

proceed to steps 11 and 14

The above test will determine the following:

_*-.r;l"'l."&:.u[u-—-

. Stability under 750"'F operating conditions
. Stability under thermal evcling

Emission performance

Required compression guidelines

Volume loss stability

In-service consohdation

Stress relaxation charactensnics



Contimued from page |

Valve Stem Packing Standard

three dav rest, addirional torque is ap-
plied 1o the gland nuts to further com-
press the packing vo bring the emis-
sions rate back ro below the 500 ppm
level. Leakage rates, bolt torque, and
percent of compression are all recorded.

Ar the end of 300 cvcles, the emission

rates are again recorded, the pressure

and temperature returned 1o ambient,
and the first thermal cvele 1s complered.

The next day, the same procedure is

followed, and the same donc on the

third day to complete the test.
The two major benefits of the

SETP are:

(1) The side-by-side testing and evalu-
ation of different packing in ident-
cal situations. This allows the user
1o select the best possible packing
for his particular application.

(2) The test will indicare the ability of
the packing to meet the EPA 500

E.I. DuPont Com
Non-Destructive

he DulPonr Company has re-
viscd s standards for “the
semiguantitive detection of
leaks when a high degree of leak-tight
integrity 15 required.” This new proce-
dure, SGHTT MASS SPECTRO-
METER — HELIUM LEAK TEST
climinares the use of Freon (an envi-
ronmentally unfnendly medium) in
testing.
T'wo methods are used:
1) Internal pressurization wich helivm.
2} Evacuarnion of a component and
application of helivm o the outside.

The new standard very carefully
detanls the proper safety standards o
be considered when using helhium, in-
cluding but not limited to proper gaug-
ing. rehief valving, proper isolation,
component damage, and helium col-
lection in confined spaces.

Mass spectrometer instruments
arc usced o wnize molecules drawn
from leaking cquipment wnder test.
Helium wons are separated and the

ppm limit for leakage and be used
for emission control. This will also
indicate the ability of the packing
to withstand thermal cveling (or a
plant shutdown and subsequent
start upjand still seal below 300 ppm.

The Standard Emission Test Proce-
dure indicates:

i1} Simultaneous high pressure and
temperature { 730°F and 500 psi) is
the cause of many packing failures.
Packing additives such asadhesives
or lubricants toenhance sealability,
appearance, or to assist in manufac
turing wsually will not withstand
750F.

Some high temperature packing
marterials alone do not have the
sealing or durability traits desired
bv the application.

(4) Many packings which seal initially

(2

i3

instrument displavs a figure which is
a4 function of the partal pressure of
the hehum drawn into the spectrom-
crer tube.,

The standard details the quali-
fications required of the personnel
performing the test, both DuPont
emplovees and contractors who mav be
certified by their emplover, subject o
DuPont audir.

The tvpe of test equipment to he
used is carefully derailed as o the
manufacturer, make, and model
numbecras well as calibrartion standards.

Drving requirements and caution-
arv statements are included.

In the testing of valves, the
detector probe merthod is most widely
used. Withour going into the details of
the actual rest. the valve o be tested
15 charged with a mixture of helium
ras, nitrogen or air 1o the lesser of irs
design pressure or 15 psig with a
minimum of 10% helium. After proper
calibration and a pressure soak of 30

-3

-~ Emission Test Procedure

will leak after thermal cveling (after
being placed in process service).

Wire brushing and lubrication of the
gland bolts will assist in the transfer of
proper loading on the packing when
bolt torque is increased. Also, flat wash-
ers under the gland bolts and gland
follower are of help in distributing the
load on the packing.

The SETP provides valve users,
manufacturers, and packing manufac-
turers with a common procedure for the
cvaluation of packing materials. Leak-
age rates mav be identified. Packing
compression percentages and packing
volume loss may also be determined
through a testing procedure which
closely simulates the conditions found
in the chemical, petrochemical or power
gencranon industrics. | |

q:ny Revises
esting Standards

minures, the test surfaces are scanned
by passing the detector tip within 1/8"
of the surface at a rate not exceeding 1
in./scc. Obsernved lcakage rates are
corrected for the amount of helium
used and a leakage rate less than
1 x 10r* std.cmfsec is acceprable.

When testing valves o this new
DuPont standard, Ferterolf draws a
vacuum in the interior of the test valve
and charges the valve with 100%
helium. The detector probe method, is
then used over welded joints, packing
syvstems. and valve scats w rest for
lcakage. Valve jackets are tested in the
samec manncr. Mo leakage is wolerared
during resting.

Fetterolf salutes The DuPone
Companv for authoring a practical,
incxpensive, workabhle method of
positive leak rtesting of pressure—
containing components which gives
positive results and is friendly to the
cnvironment. -



