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Forged Steel Valves

Fugitive Emissions Solutions
From OMB Valves
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Customer Requirements

e Emissions reduction for plant safety and
environmental protection.

 Reduced product loss
e | ess maintenance
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Process Unit Emissions
mostly come from Vvalves

e Refinery emissions are equally shared between
process units, drains and tanks.

e /5% of process unit emissions come from pipeline

vValves.
Process Unit Emissions
Components |% Leaking % Total Fugitive
Emissions
Pipeline Valves 3 75
Relief Valves 5.3 11
Pump Seals 9.2 5
Flanges 1 4
Ol Compressor Seals | 14.3 2

7 EPA Model Refinery (5 refinery study)




Valve Maintenance

e 50% to 85% of valve maintenance Is related to the

stem seal.
— George Mc Killop STLE

e End-users try to reduce maintenance by specifying
gland design and minimum standards for sealing
materials.




Main Stem Seal Types

e Compression packing.
e Speciality

e Bellows

— “A bellows seal is the most effective to prevent any
fugitive emission where the process fluid is compatible

and the cost can be justified.”

— Frank Zezula. BP Group Research and Engineering Centre,
Sunbury-on-Thames 16th Jan ‘96.




Valve Stem Seal Application Chart
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Packing in use

Gland Packing Dimensions(mm)

A B H(STsttal Equivalent no.
TYPE (0.D) (1.D) Height) square rings

T2 15,7 9,53 19 5
T3 17,2 11,11 19 )
T4 17,2 11,11 26 )
T5 19,3 12,7 27 )
T6 26,3 16 30 5
T8 32,2 19,05 36 5
T25 26,3 14,5 30 5
T27 30,1 19,05 30 5
1918 36,2 22,23 48 5
T2513 30,1 16 38 5
12528 39 25,4 60 6




Gasket Iin use

Spiral Wound Gasket Dimensions(mm)

A B C
TYPE (O.D) (1.D) (Thickness)
40x30 40 30 3,5
48x38 48 38 3,5
24x44 24 44 3,9
66x54 66 54 3,5
74x60 74 60 3,5
79x67 79 67 3,5
95x78 95 78 3,5
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UMB Stand
q
Standard Graphite Packing i

e Graphite combination packing

e Top and bottom rings pure preformed carbon fiber,
acting as combined anti-extrusion and wiper rings.

e Intermediate flexible graphite sealing ring(s).
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Std. Packing Specification "acking

e Sealing Rings in pure flexible < Braided Wiper/Anti-Extrusion
graphite with corrosion inhibitor Rings in 98%o pure carbon

Density 1.65 g/cm?3 fibre.

Purity min. 98% graphite

max 50 ppm chlorides to ASTM C871
max 700 ppm sulphur to ASTM D129
max 1800 ppm iron

e Temperature range of packing combination set: -200°C
to +540°C (up to 600°C for Steam only)
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iy : : Ud ps ., .
Spe(:/ﬁcatlon Compliance “king
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p AP iSO
American Fetmleum Institute =\Si=

e The packing design comply with
AP1602 ed.8t 2005 / 1ISO15761

para 5.9 Packing, packing chamber and gland

5.9.1 The minimum unmrrpressed total haght of the installed packing, ™%, shall be in accordance with

Table 10. The packing height values in Table 10 are directly related to the stem diameters shown in Table 0.

When a stem diameter greater than that of Table 9 is used, the manufacturer shall determine if the
uncompressed packing height needs to be increased.

Table 10 — Mini uncomyj d packing height

[ Minimum uncompressed packing height, fie
DN | mm NPS

- 1 Class 150, Class 300, Class 600, Class 800 Class 1500 )

8 12 22 7

10 12 22 3,

15 15 22 Y

20 15 25 Y

25 25 30 1
32 25 38 %
40 28 38 1%

L] “ 2 38 :
Valve Specialists™ 65 3 44 2%
W 80 38 a7 3

100 44 50 4




iy : : Ud ps ., .
Spe(:/ﬁcatlon Compliance “king
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e The stuffing box clearances comply with
AP1602 ed.8t 2005 / 1SO15761

para 5.9 Packing, packing chamber and gland

5.9.2 The packing chamber bore shall have a surface finish, Ha, of 3,2 pm or smoother. The bottom of the
packing chamber shall be flat.

Robotized machining units and '
specially designed tools ensure
consistent quality on high
volume production batches




iy : : Ud ps ., .
Specification Compliance “king

e The OMB standard packing meets the requirements of
most major end-users.

e The stuffing box clearances also comply with specific
customer standards (i.e. Shell)

Valve Specialists™
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iy : : Ud ps ., .
Specification Compliance “king

e OMB valves meet the requirements of the
USA Clean Air Act.

e Testing per
1151
METHOD 21 - DETERMINATION OF VOLATILE
ORGANIC COMPOUND LEAKS

14



a
New Valve Packin,
Emission Performance

e Using Helium gas and a detector with sniffer
attachment US Method 21 gland leakage from new
valves Is guaranteed less than 100ppm.
(Testing procedure available on request)

e Bonnet gasket leakage is guaranteed to be O ppm.
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Approvals & Qualification

TUV TRB801

TUV Bayern
since 1996

TA-LUFT Emission Test

TUV Bayern
certified valves since 1998

Gate, globe and check
Eco-L-Valves

Bellows Seal Valves
Ball Valves
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New Developments in
Emission Control
e Attempts to qualify valve emission performance based

on “realistic” testing.

e Testing includes mechanical and thermal cycles to
simulate plant operation.

e Valves are classified according to emissions
performance achieved against a particular test
procedure.
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New Developments in
Emission Control

e |SO specification since beginning of 2007

ISO 15848-1
the specification introduce a Type Test and a Production test method for

gualification
OMB performed tests in 2005

e BP were the first to qualify on-off bulk supplied valves in this way (ISA testing)
OMB qualified the valves in 2003

 Shell have adapted the principle for their own emission testing specification 77/312.
OMB qualified the valves in 2003

e The API 622 specification: introduced in 2004.
OMB qualified the valves in 2008
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Gar /OC/( E

Vs
{:t; BP EVFP Qualification " %00, Fup

e OMB valves were fitted with Garlock EVSP 9000 (FVP)
gland packing to meet BP’s qualification requirements

e BP used ISA — DS93.0.01 Standard Method for the
Evaluation of External leakage of Manual and
Automated On-Off Valves.
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Garlock 9000 FVP Emission Testos

e All exceeded 3 thermal cycles with 1 re-tighten.
e Mechanical cycling of the valves was by hand operation.

e Valves were electrically traced and lagged and heated using a
temperature controller to thermally cycle 20-200-20°C five times.

Valve | Max allowable | Mechanical | Thermal | No of seal
No Leakage ppm | cycles cycles adjustments
completed @ n cycles
1 100 100 5 1@ 85
2 100 100 5 1@ 65
3 100 90 4 1@ 40
4 100 100 5 1@ 70
5 100 90 4 1@ 40
6 100 100 5 1@ 50
7 100 100 5 1@ 40
8 100 90 4 1@ 40
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e Valves fitted with Garlock EVSP9000 FVP come with
special nameplate to identify the packing type.

ARI602 valves according to
the PED, cateqgory Il for C€ooss
the most hazardous

duty. Garlock EVSP CAT. N’ SIZE
o J 818 4
packing, less than ‘gopy h 2 Y

CLASS

100ppm methane EXEEY e

in cyclic duty. _ &0\ PS|

r.
§’.
L
5'I
. ANSI B16.34/855352

made n italy




Approvals & Qualification

DP BP Chemicals

Environmental Friendly Valve
since 2001

Emission Test

3'd part laboratory (UK)

. 1000 operational cycles

. 2 Thermal cycles

Garlock EVSPoooo Fvp  Garlock

- 100 P F) M Sealing Technologies
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e Sealing Rings in pure flexible e TOP & BOTTOM
graphite with corrosion o = RINGS Die-Formed
inhibitor : :

. Iy Graphite Sealin
— T/B Density 1.85 g/cm?3 B Rings reinforcedg
— Int. Density 1.65 g/cm?3 g B with stainless steel
— Purity min. 98% graphite mesh.
— max 50 ppm chlorides B . The top & bottom
— max 700 ppm sulphur 2N rings are produced
— max 1800 ppm iron _ from pure

F1g : Sample Drawing

graphite.

e Temperature range of packing combination set: -200°C
to +540°C (up to 600°C for Steam only)

e Developed by CMD srl, in use since 2003

Valve Specialists™

alve Specialists
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Q/DGARM
@ Shell 77/312 Qua//ﬁcat/o, 312

e OMB valves were fitted with special designed packing
(model Armaseal 312) developed internally with CMD
srl (OMB std packing supplier)

e Type Test Is based on 15848-1 and is performed
during the Type Approval Test (TAT) in accordance to
Shell Global Solutions procedure

Procedure and Technical Specification for
Type Acceptance Testing (TAT) of Industrial

Valves
Document Reference No. T-2.973.873
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U’De,qRM
@Shell (7/312 Qua//f/cat/o, 312

» Type Approval Test is performed on specially
designed equipment to meet Temperature
requirements




Shell Global Solutions
@ Fugitive Emission 77/312
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since 2003

Emission Test

3'd part laboratory (NL) and internal Test
. 100 operational cycles

Full Rating Pressure

2 Thermal cycles

ARMASEAL 312 packing
-/0PPM (class B)
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l)’.De A R M
Shell 77/312 Qualifica Z'IO%L 312
O.I. SHELL TAT - List of Valves to be Tested and Scheduling rlases

Walve Specialists™ leal parfoamed, faded, o be parly refested

Forged Valves tesi piaaned

design T2H731873 |Temp rangs
Gate Vakes 150 15761 APIBIZ, Wadge Type, Matal . i o
Seeten ising S vetves gl page St 501 b 4000
Gate Vakes 150 15761 APIBIZ, Wadie Type, Matal
Seator, Fising S6m vaives, CTyogenc et bonne page 2 195 15300
Gata vales |50 157617 AFIGIE2, Wade Type, Maal gid page 2 0-E80C
Sedad, Rizing Siam vahves, High Tamp
Globe Viahes 150 15761/ AFIE0Z |ES535), Flanged o
Phagbal fype eraight page a2 50k b 4000
Globe Vahves I50 15751/ AFIE02 {ES5357), Flanged, | shaghl = _
Flugbal pe, Cryogeie ) bt page 54 196 I 300
Globe Viaves 150 15781/ AFIE02 {ES5357), Flangad
Fluybal fype, High Tamp Etraght Fage 5 0BG
Globe vaves 150 15751/ AFIE02 |ESE357), Flangad ¥ pedlem page 2 500 4005
Flugtal type
Globe vaes 50 157517 AFIE02 {ES5357), Flangsd
Flughbal type, Hgh Tarp ¥ paltem page s 06500
Tk Viatves 120 1576 1) APIE0E JBSE35T), Fizlon o
E—— eraight page Al 5010 4000
Cheeck Valves 20 15781) APIEDE {BSE35T), Fiston
e, Botid cover, eryogenic alraight pagesl 18615 300

150-300lazs covered by
Cheeck Viatves IS0 1575 1/ APIS0E |BS5352), Fiston eraight page Al S0 400 | 2005 ests (2 st} [aee
Type, Wiskded oouer it
Chieck Vahves 20 15781) AFIEDZ {BSE35Y), Fiston
Tye, W Crjogenic | araight pagesd 19610 300c
Check Valves 30 15751/ AFIGDE {BS5357), Fislon
Type, Welder oover, high emparatuns etraight page 0 06500
- —
Check Valves BE156E, Swing Type, Bohed over,
Cryoganic alraight 195 10300
Bal vahves Floging 1/7-2" 150-300 2pieca Bt 2000
- Tail 1007
¢DIIme Sabts -0 pas i ens
T Ball vahves 8.1
Valve Specialists™
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Approvals & Qualification

Shell Global Solutions

Fugitive Emission 77/312
since 2003

Gate, globe and check valves:
15” to 2”7

150 to 2500 classes

Class B and Class A (with bellows seal)

Ball valves
15" to 12”
150 to 600
Class A
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1SO CD 15848 Emission Tests

Valve Specialists™
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Forged Steel Valves

On - off valves (full stroke) : endurance classes
m Measurement of leakage of body seal
ttest K —i—Measurement of leakage of stem seal
B e T 5t FlUicd Pressure
_ (2] [4] [¢]
O - d—h h—h i —
= B e}
@ N @
g [ n
s B =
E - =)
£ - 3
2 - 8
= [~ 'h"-'
o - =
= - z
RT B B—a B
1He}sHzH e} 2o o oo
0 500 1000 1500 2000 2500 3000
- co1
p CO2 coa
Number of mechanical cyc|es .
MNOTE The numbers 1 to 6 refer to the test sequences 1 toGas defined in4.2.4 4to4.2.4 9,

Figure 3 — Mechanical cycles classes for on-off valves
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1SO CD 15848 Emission Tests

OMB valves tested to 1SO15761
With 3" party certificates

Gate, globe and check valves:
15" to 2”

150 to 1500 classes

Class B

150 to 800 classes

Class A (with bellows seal)

Ball valves:

15” to 2”

150 to 600 classes
ome Class A
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1SO 15848-1 Emission Tests
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End User requirements

Within the 1SO requirements, many end users added
either specific test requirements (such as Total) or
specific performance classes (no of cycles and
temperature)

OMB has worked successfully in the past 3 years with
the following end users for Type Test requirements
on different projects:

- Agip KCO
- Neste Ol
- Total (downstream)

31



1SO 15848-1 Emission Tests
nesTe il
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Forged Steel Valves

Neste Oil: project WORLD SCALE NEXBTL
RENEWABLE DIESEL PROGRAM

e Reguirements:

3. INSPECTION AND TESTING

. 3.1 Fugitive emission testing

. Valves shall be tested and approved according to EN 1SO 15848-1 applying the following minimum classification
criteria:

. 1. Tightness class (helium or methane as test gas):

. . A for bellow seal valves

. . B for non-bellows seal valves in H2-recycling gas service in pressure classes 1500 and above

. . C for other valves/services

- 2 Endurance class CO1

. 3. Temperature class:

. . (t200°C) for duplex stainless steels, class 600 and above

. . (t400°C) for all other materials

32



1SO 15848-1 Emission Tests
nesTe il

Neste Oil: project WORLD SCALE NEXBTL
RENEWABLE DIESEL PROGRAM

e Tested valves:
Gate, globe and Check
AP1602/1SO15761
size 12” to 2”
Class 800 and 1500
Covers 150 to 1500 classes

Valve Specialists™
>~
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1SO 15848-1 Emission Tests

E:; Agip KCO
AgipKCO: project Kashagan Experimental
Programme

e Reguirements:
1ISO15761-1

e Class B
e Endurance C1 (500)

e Valves:
— Floating Ball (soft and metal seated)
— Globe and Needle

Valve Specialists™
o]
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» 1S0 15848-1 class BH

ToTAL

Total: French Downstream (refinery)

e Reguirements:
1ISO15761-1

e Class BH
e Endurance: Special req.

e Valves:
— 1S0O15761/AP1602 gate, globe and check

Valve Specialists™
>~
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» 1SO 15848-1 class BH

ToTAaL
Table 1 — Tightness classes for stem (or shaft) seals (fluid : helium)
Class Measured concentration

CLASS AH 10° mg.s™.m™ helium
CLASS BH 10*mg.s”.m™" helium
CLASS CH 10° mg.s".m™" helium
CLASS DH 10 mg.s".m™ helium

NOTE Expressed in mg.s™.m™ measured with global leakage

method as defined in Annex A.

Table 3 — Emissions from body seals for helium and methane

Measured concentration

< 50 ppmv helium

< 50 ppmv methane

% NOTE Expressed in ppmv measured with the
sniffing method as defined in Annex B.
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1SO 15848-1 cycles

Série 1
ISniffiling_ . GI-:ul:uiaI _ F‘r:;-ssl.llre Bolt torque | e hronolo ay Cumulatad Temp@r;ture LES n1|:-n:ar,_3ture
iPa.ms) iPa.ms) ibar) (m.daNj strokes (“C) Swf. box | opservation
Reniflage Glabal Pression Sfi[;‘;?'f Chrono-  [Manoeuvres[TempératurelTempérature] — pandant
{Pa.m¥s) | (Pa.m¥s) {har) im.daN) lagie cumuléas {“C) FE Fessai
4 57°-05 al 12 1 0 20 Effort (B0 M}
6.45°-04 50 12 2 0 20
512504 50 12 3 0 20
512505 a0 12 4 30 20
9,125-04 a0 12 b 130 20
338503 al 12 & 230 20
1,075-03 al 12 T 500 20
1,285-04 ol 12 & 500 20 Effart (70 M}
3, BOE-D5 40 12 8 500 280 176
1,20E-03 40 12 10 500 280 21
7 41E-04 40 12 11 530 320 18E
104503 40 12 12 G500 320 314
125503 40 12 13 a0 320 320
1 41E-03 40 12 14 10040 330 A Effart (82 M)
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OMB Emissions Solutions

Om
BStandard e Standard square section -100ppm maximum
helium leakage in new condition.

Vsp 9000 Fypmy* Garlock EVSP - 100ppm helium max.leakage
after 100 mech.cycles and 3 thermal cycles.
RMASEA e Armaseal 312 -70ppm @ high temp/high
L 315 pressure with 100 cycling procedure

e Bellows sealed - Zero leak for bellows cycle
life and full temperature range.
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A brief note on Body GASKET seal

e AP1602 ed.8™ / 1SO15671 identify the minimum
requirement for gasket design as:

5.5.2 Gasksted joints shall be of a design that confines the gasket and prevents its over-compression. At
assembly, all gasket contact surfaces shall be free of heavy cils, grease and sealing compounds. A light
coating of lubricant, no heavier than keroszne, may be applied if needed to assist in proper gasket assembly.
The gasket, unless otherwise specified by the purchaser, shall be suitable for a valve temperature range of

A O b Ay D
TELT o LU el s,

5.5.3 Bonnat flange gaskets, unless otherwise specified by the purchasar, shall be spiral wound metal with a
flexible graphite filler. The wound metal shall he of type 18Cr-8Ni or 18Cr-8Ni-Mo and of either regular or low

carbon grade.

Valve Specialists™
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