KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

VOC PACKING

K/#VOC-HP21 & CP21

Specifications

<« ® MESC SPE 77/312
® EPA METHOD 21
® TA-LUFT
Helium Gas Maximum Leakage : 20 ppm VOC Packing
1| =
;..
3 ﬂ o 4=
v = :q'{__g }.] .
r JH.”H{.“ |:l " !_I:.,,ll._l‘l |.II:._L

Wbt G o § e |

e

€ZZA KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

1.
(Volatile Organic Compounds ,
" voC " )
VOC ,
VOC
, Aliphatic ( )
(Precursors)
( Environmental Protstion Agency , " EPA™) VOC 500ppm
, ( Clean Air Act , "CAA™") 189 VOC
100ppm
VOC , 1995 VOC
22 Sealing(Gasket, Packing) ()
13 & 7
UTM(Gasket Leakage Test M/C), Steam Test
M/C, Gasket Vibration Test M/C, VOC Packing Test M/C, Helitest Gasket/Packing Test
VOC Packing

€ZZA KUKIL INNTOT CO., LTD.



2. VOC PACKING

Stuffing Box
Packing Grand Flange Stuffing Box

Sealing

(1) KI#VOC-HP21

GRANKD FLANGE

GRAND

PACKEING

VOC-HPZ

KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

VvOC

Graphite

Stem ID OD

Packing ( Square ) KA#VOC-HP21 ( Cup & Cone )
270 Kgdcm? 270 Kgdem®
‘ J Y EEgE & ‘ g gsy
> r 1 i
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O O O O
' / \ =
O O O O
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; ()
Stem Torque Stem Torque
Gland Bolt Torque : Valve Handle Torque Valve
Cup & Cone Valve Handle
Torque Low Tightening Torque, Low Handle Torque.
VOC Packing Max. 20ppm
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KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

VOC-HP21 Inconel Yoke Mesh Insert Graphite Braid Graphite Die Mold

K#VOC-HP21

> Inconel Yoke Mesh Inserted Graphite Braid

Top
& SS316L Metal Cap

Middle : Graphite Die Molded Rings

Bottom : Inconel Yoke Mesh Inserted Graphite Braid
1) Top
Inconel Yoke Mesh Insert Graphite Braid
Inconel Yoke Mesh Valve Stem Packing
650 :
Middle Stem  Stuffing Box :
Inconel Yoke Mesh Insert Graphite Braid
2) Middle
Density 1.45~1.7  Low Density
Ring 3
Top & Bottom Stem  Stuffing Box ,
3) Bottom
Inconel Yoke Mesh Insert Graphite Braid
Inconel Yoke Mesh Valve Stem Packing
650 :
Middle Stem  Stuffing Box ,
4)
Asbestos
Inconel Yoke Mesh Insert Graphite Braid Sealing

Graphite  Crush ,

€ZZA KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

Die Mold :
Gland Ring :
( )
5,000 Cycle Test 50ppm Gas Seal
. - Max. 20ppm ( Helium Gas)
Low Tightening Torque, Low Handle Torque.
Corrosion Inhibitor Graphite Valve Stem  Valve Body
5)
Temperature
Non-Oxidation : -240 ~ 1,650
Oxidation . -240 ~ 650
Pressure : Class 150LB ~ 2500LB
(2) KI#vOC-CP21
Packing ( Square ) K/#VOC-CP21 ( Cup & Cone )
: « )
Stem Torque Stem Torque
Gland Bolt Torque , Valve Handle Torque Valve
Cup & Cone Valve Handle .
Torque . Low Tightening Torque, Low Handle Torque.
PTFE Graphite PTFE
Graphite Stem  Graphite
Packing Leak
VOC-CP21 , VOC-HP21 :
PTFE Braid  Graphite+PTFE Die Mold
K/#VOC-CP21

To . Teflon + Graphite + Teflon Fiber Packing
P & SS316L Metal Cap
Middle : Teflon + Graphite Die Molded Rings

. Teflon + Graphite + Teflon Fiber Packing
Bottom
& SS316L Metal Cap

m KUKIL INNTOT CO., LTD.



1) Top/ Bottom
Teflon Tape Graphite Tape

, /
Teflon

KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

Teflon
Graphite Cushion Stem

Teflon Fiber Packing

2) Middle

Teflon Tape Graphite Tape Teflon

: Graphite Cushion Stem
, /
1 ,
3)
Ring Packing ( , ) Teflon + Graphite + Teflon Fiber Packing
Mold Packing ( ) Teflon + Graphite
Metal Cap Stainless Steel

4)

Asbestos

Graphite Stem Cycle Stem
PTFE , Graphite
PTFE Die Mold
Die Mold :
Gland Ring ,
( )

Low Tightening Torque, Low Handle Torque.

5)
Temperature :-196 ~ 150
Pressure : Class 150LB ~ 2500LB

m KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

(2) Packing Graph.
Normal Compressive Stress to Packing
Packing VOC-HP21 o 270 Kgiom

3 Cycle Graph.
Y
100 VOC-HP21
2
o g0
5 +
&0 gk B2
]
0
K 40
20
0 100 500 1000 1500 2000
CYCLE
(4)
Steam
Water
Gases
Heat medium
Qil
Hydrocarbon

Organic solvents

Volatile organic compounds
LNG

Extremely low temperature fluids
Etc.
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KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

3.

(1) K#VOC-HP21
1) Date and Place of Inspection
On Sep. 30 & Oct. 1, 2008 at The Korea Seal Industries Institute in Ulsan, Korea

2) Test Item
KUKIL INNTOT CO., LTD. VOC Packing K/#VOC-HP21

3) Test Conditions

Type of Packing : KUKIL K/#VOC-HP21
Size of Packing : OD46 x ID30 x 39H
Test Fluid : 99.99% Helium Gas
Test Pressure : 40 Kgi/ecm’
Gland Bolt Torque : 300Kg:.cm
Test Temperature : 250
Number of Thermal Cycles : 2 pcs
Total Number of Mechanical Cycles : 5,000 pcs
Stem(Shaft) Travel : 50mm
Cycling Rate : 15sec/cycle
Gas Detector : Helitest 969-3501
Test Reference : MESC SPE 77/312, EPA METHOD 21, TA-LUFT

4) Particulars of K/#VOC-HP21

Top : Inconel Yoke Mesh Inserted Graphite Braid & SS316L Metal Cap
Middle :  Graphite Die Molded Rings
Bottom : Inconel Yoke Mesh Inserted Graphite Braid

5) Thermal Cycle

250 ) ¢ L g ¢ ) 4 L g <
200 r
® 150 r
2
o
[
Q
€ 100
()
fid
50 1
0 >— . . & . . &
0 1100 1500 2000 2500 3600 4000 4500 5000
Cycle

m KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

6) Gland Bolt Re-Torgue Notes - 2,563 Cycle Time

Before Adjustment After Adjustment
Static
Leakage Bolt Torque(Kgscm) Bolt Torque(Kgrcm) Gland
(PPMv) . _ ]
Left Right Left Right Height
1 20 210 205 300 300 15.0
2 - - -

7) Gland Bolt Torque at End of Test

Letf Right

Gland Bolt Torque at End of Test (Kgr.cm) 225 215

8) Results
Leak Measured at Test Temperature - Maximum Leakage : 20 ppm

KUKIL INNTOT CO.,,LTD.
K#VOC-HP21

80
Helium Gas Leakage Graph. I
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KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

(2) K#VOC-CP21
1) Date and Place of Inspection
On Mar. 13 , 2001 at The Korea Seal Industries Institute in Ulsan, Korea

2) Test Item
KUKIL INNTOT CO., LTD. VOC Packing K/#VOC-CP21

3) Test Conditions

Type of Packing : KUKIL K/#VOC-CP21
Size of Packing : OD46 x ID30 x 48H
Test Fluid : 99.99% Helium Gas
Test Pressure : 10 Kgicm®
Gland Bolt Torgue : 400Kg:.cm
Test Temperature : -150
Gas Detector : Helitest 969-3501

Holding Time : 20 min

4) Particulars of K/#VOC-CP21

Top : Teflon + Graphite + Teflon Fiber Packing & SS316L Metal Cap
Middle : Teflon + Graphite Die Molded Rings
Bottom : Teflon + Graphite + Teflon Fiber Packing & SS316L Metal Cap

5) Result
Leak Measured at Test Temperature - Maximum Leakage : 40 ppm

Helium Gas Leakage Graph.
10Kgi/em? , -150
100 TP : T
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KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

Torque
K/# VOC-HP21 & CP21 Valve (Class)
Class Torgue
Compressive stress 0.2d w8 (do® — di*)
Class , T= 9
[ kgicm® ] 4n
150 Min. 270
300 Min. 270 T : Torque per Grand Bolt [ Kgr.em ]
d: Bolt Dia. [ cm ]
600 Min. 270 do : Outside Dia. of Packing [ cm ]
900 Min. 300 di: Inside Dia. of Packing [ cm ]
_ o9 : Compressive Stress to Packing [ Kgi/cm?’]
1500 Min. 350 n: Q'ty Grand Bolt
2500 Min. 400
Torque
VOC-HP21 Torque
Packing
90 ~ 110%
Re-Bolt

€ZZA KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

S.
Valve Stem Packing - Re-Packing K/#101AC(BC) & Braid
@ Packing
Valve  Stuffing Box Packing :
Stuffing Box Stem ,
Stem : 32AARH, Stuffing Box : 125AARH
(2) Size
Packing Size ,
Stem OD Stuffing Box
Stuffing Box
Stuffing Box
Stem
Packing®) & — (StuffingBoxIQD — Stem OD)
Packing®) ¥ °] = Packing®| &
) .. Stuffing Box % ©]
o] T = =
Packing®] @5~ Packing®] Z
3 Cutting
Ring , Braid Valve  Stuffing Box
KH#101AG(BG) ( ) ,
Braid Packing : Cutting
Stem oD Round Bar Braid Cutting.
Valve Packing Cutting.
Cutting Cutting ,
45< Cutting
(4)

Stuffing Box

1 Ring , Stuffing Box
90< :
ex) 1 Ring (12 ), 2 Ring@ ), 3 Ring(6 ) 4 Ring(9 )
Gland Ring Gland Flange
Gland Flange , Packing 25%~30%
Valve Handle 5 Cycle( Open/Close ) Packing ,

m KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

6. Certlflcatlon

ABS Quality Evaluations

CERTIFICATE OF CONFORMANCE
“Thia b tox cerrifly that ihe Qraity Mansgement System of:
Kuk Il Inntot Co., Ltd.

o, 437; Kusndas-R1, Woongehas-Myes, Uljs-Kan,
Ulsam
Kuorea
—lhax bieen mssexsed by ammm;m.dwnhhmmwmm#mhr

IS0 92001:2000
mmm&mumh

DESIGN hNII MANUFACTURE OF RON-METALLIC, SEMI-METALLIC, AND METALLIC GASKETS; MOLD
PACKING; AND PIPE JOINT COUPLINGS

Pirta clarficstees mopueg S cnpr of the cortiie e md B gy sl of B R00F 2000 rejescmm sy by uitaned by commliig e of pani e
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Certificate of Authority to use the Official APl Monogram
Licenss Number: 6A-0357 ORMOINAL

Trits ATETiCEn POUTOHCLAT INBLRULE FRoDy g1arss i

KUKIL INNTOT CO., LTD.
437 Geamdas-ri, Ungehio-myean
Ulju-gun
Ulan

Sauth Karea
e gt b s the Officad AP Monogmm® an mamfacheed products endir the condtons & the cfficia
publications of the Amincin Petroleem instiluse entsed AP Spec Q1% ssa AP Spec BA
e in sccordsnca wilh the prontsicrs of the Lcunss Agmemarnt,

Amﬂrican I Al Gemes whers (e Official APY Monogras i afifilied, the APY Manniram whauld be used in conjunhetion with ke
Petroleum [[isnadiits

institute Th Aearican Petroboun Instiien resarves fhe right S ek tis aulfanation (o e the Offcial AP Manogram
tor any rastn satisfacinn o the Boaid of Dieciors of (e Amsican Peeisdum Instiuna

Thet sooget of Whils Boense inclades ke Tollow ing preduaat: Hoag Lo (s o "50 |

LLLLT

8ot Ums hrwwrems arw Lirresfind ws Appiscable i s (aliny 3 anagemens Sysirm

Areican Permieum INBAUDE

Effective Date:  FERRUARY 14, 2k
Expiration Datez:  FEBRUARY 14, 2o
Direcioe of Cartification
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KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

Approved by SHELL - SPE 85/200 Guidance for packing brands and sfyles
Graphie
Cuptcong of Revigion
wedge rings 6-7-2000
PRODUCT GROUP CODE  B5.AAAV B5AAAN 8508 8580 AY BSAAAT
TYFE [T [ i a0 3
MESC range 85 BS 85 85 [5
SELECTION OF PACKING nnm:;g.-mumm 5 rng sel consisting of op & g;umr&mmhnorma 5 ring st EP5-2 consisting of %&wgmwn
MAKES AND STYLES grach fwo G581 graphite deformed
RELATED TO APPLCATION 1208 mace 0 angled cup and -wm:fP'rFE i driaieone 1op S0l (g5 and e NAEITORS MASIEEN
AND PROPERTIES vty ;nss_—mﬂm 55 e renkosd N

yamHubricants +high temp mediate intermediate rings:
; ~graphiie & PTFE cover
blocking agents e o w m:m
VALVES
~gabe, gobe, ball, neade X X X £ X
and buttertly vahves b ® X X x

~contral vahwes
ROTATING EQUPVENT
=rolary pupms = - = = :
-feciD pupens - - - -
STATIC. EQUPMENT
-heal echangers - - - - -
(GAS MEDILM
Choygin P i % X P
Hydrogen % X % X ®
Volalle organic compounds X ¥
Sleam:saluraled X = x % X
Sleam:superhealed X - x x X
LCUD MEDLM
Alkal+acidshong cont ® ® % x ¥
Alkal+ackEhin conc ® ® ¥ ® x
Fol oib+sanlolherm x X W X X
Tartbillumen X ® x % X
HF Alcylale X % ® x X
Hydrocarbons x x X X X
LWG 4 W
DilgHats X x ® % X
Sohvents ks X % k4 X
Salt sohtions ¥ 3
Walarhol x X o X X
Walsrbrackishssaa ® " ® ® ®
MECHANICAL PROPERTIES
Pressures (barg) nole 3
stalic/rotivedp. appl' s B kL Wy o 418 ann |
TEMPERATURE RANGE -1300 +50 =240 +200 =10 +650 -130/+535 -28)1 +i50

_ldegr Cisee note 3 ~ ~
PxTisee note 10) Nl speciied Wt spec fed Nol spectied el specified Nl speclied
(barg X degr C)
MAX, VELOCITY Wol specified 2 3 ol specified Tiol speciied
(mis) 00 nole 5 ~ _
P Vinoe 10} (barmis) Mot specified el speciBed Wl spechied Nl specified Wl speciled
e RANGE 014 14 0-14 -1
Mirimum density (9ol
=lop and botlom rings 2 15
=wnilemediate nngy 15 1
Fire testiAPI 589, AP 6OT) Pasees Passes Able to maet ? Pased
Fugitive VOC emission 100 pom @ max. P and 10 ppm @ 12 bar, {20 pom @ 12 bar, ] Mot specified
imethance), no re-lorgue T and 4000 cyces T=TOC & 1000 cycles T=650 C & 1000 cycles
MARUFACTURER PACKING STYLE WO, PACKING STYLE NO, PACKING STYLE NO. PACKING STYLE NO. PACKING STYLE NO,
CHESTERTON 5500 G, SB00R
FLEXTITALLIC ENVROFLEX 500 hot avaiabie Mol avallable
GARLOCK Mot accapted Nol avaisbi ol avainon
JM CLPPER C-1IAF-Zipenang C=11AF-Pipending) Clipger graphipending)
John CRANE Wl vl ESP-2G58128H26T) ESh iaiabie
KUKIL INDUSTRIES CO LTD na VOC-CP=21 WOC-HP=21 na na
\Rax Indusmies Nol avalable Nok i kb Nol available

€ZZA KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

® ABS Consulting Inc., Korea K/#VOC-HP21

Page 1 of |

<2 ABS Consulting

Project No.: 1999805

Cert. No,: 1999805-01 Date Issued: 2 October 2008 Office: Busan, Korea

INSPECTION CERTIFICATE

THIS 1S TO CERTIFY THAT the undersigned representative to ABS Consulting, Inc., Korea did, at the request of Kukil
Inntot Co., Korea, attend at the place mentioned below on the 30" day of September and the 1* day of October 2008 in
order to witness Fugitive Emission Test on the item hereunder mentioned with the following test details and the results:

FUGITIVE EMISSION TEST

Date and Place of Test: 30™ September and 1" Octaber 2008 at the Korea Seal Industries Institute, Ulsan, Korea

Test Iem: VOUC Packing K#¥VOC-HP2] manufactured by Kukil Inntot Co., Lid.
Test Conditions:
Type of Packing:: Kukil K/#VOC-HP21
Size of Packing: OD46 x ID30 x 39H
Test Fluid;  99.9% Helium Gas
Test Pressure: 40K gflem’
Gland Bolt Torque;  300kgf.cm
Test Temperature:  250°C
Mumber of Thermal Cycles: 2 pes
Total number of Mechanical Cycles: 5,000 pes
Stem (Shaft) Travel: S0mm
Cycling Rate:  15sec/oyele
Gas Detector:  Helitest 969-3501
Test Reference: MESC SPE 77/312, EPA Method 21, TA-LUFT

Particulars of K/AVOC-HP21:

Top: Inconel Yoke Mesh [nserted Graphite Braid & 553161 Metal Cap
Middle: Graphite Die Molded Rings
Bottom:  Inconel Yoke Mesh [nseried Graphite Braid

Test Results:

Leak measured at test temperature - Maximum leakage: 20ppm

Attnchment:

E-Z0081001-01

KMVOC-HP21 Fugitive Emission Test Report-Test Data

This eentificate or report is granted or ssued subject to the condition that #t is understood and agreed that nothing herein shall be deaned (o relieve my
desigmer, mamifactarer, seller, supplier, repairer or operstor of wry warranty, expeess or implied snd ABSGI liobikity shall be limited to the scis and
omissions of it employees, agents and subcontracions. Under oo circumstance whatsoever shall be ABSGI liable for smy injury ar dnmage 1o any person of
property accarring by reason of negligent operation, misuse of or any defect in materlals, machinery, equipment or ccher items other than defeces in items
actually inspected by ABSGI and ascertainable by normally accepted testing stanclards, or defiocts reflected in documents reviewed by ABSG and which are
eawered by this conificate or repot,

PR TR R SRS e

WER SITE: Ity Ywww. ahs-group, com

€ZZA KUKIL INNTOT CO., LTD.



KOREA
SEAL
INDUSTRIES
INSTITUTE

437, Kumdan-Ri, Weogchon-Myun, U

Ulsan, Koma

KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

Report No. KS5I-20081002-01

TELD62-228-7500 FAX 052-268-56T8

FUGITIVE EMISSION TEST REPORT

Date and Place of Inspection

On Sep. 30 & Oct 1, 2008 at The Korea Seal Industries Institute in Ulsan, Korea

Test ltem

KUKIL INNTOT CO., LTD. VOC Packing K#VOC-HP21

Test Conditions
Type of Packing
Size of Packing
Test Fluid

Test Pressure :

Gland Bolt Torque :

Test Temperature .

Mumber of Thermal Cycles :

Total Number of Mechanical Cycles :
Stem(Shaft) Travel :

Cycling Rate :

Gas Detector ;

: MESC SPE 77/312, EPA METHOD 21, TA-LUFT

Test Reference

Particulars of KR#VOC-HP21

. KUKIL KMVOC-HP21
: OD46 x 1D30 x 39H
: 99.98% Helum Gas

40 Kgdem®

300K grem

250 T

2 pcs

5,000 pcs

S0mm
15zecicycle
Helitest 969-3501

Top : Inconel Yoke Mesh Insered Graphite Braid & 553161 Metal Cap
Middle : Graphite Die Molded Rings
Boltom : Inconel Yoke Mesh Insered Graphite Braid

Results

Leak Measured at Test Temperature - Maximum Leakage @ 20 ppm

# Attachment

K#VOC-HP21 Fugitive Emission Test Report - Test Data

E-20081001-01

Pt s

m'luz ,—-9‘—{?— 2008.10.02

'E. H. SON

H. W. CHO

" K D. KIM

m KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

KMVOC-HP21 FUGITIVE EMISSION TEST REPORT - TEST DATA

FUGITIVE EMISSION TEST REPORT - TEST DATA

Particulars of KMVOC-HP21

K#VOC-HP21

! Inconel Yoke Mesh Inserted Graphite Braid

Top & S55316L Metal Cap

Middle : Graphite Die Molded Rings

Bottomn : Inconel Yoke Mesh Inseried Graphite Braid

Thermal Cycle
250 & .
| 200 — —
160 |— — . —]

L \ |

| 1] 1100 1600 2000 2500 3600 #0000 4500 5000
Cycle

Temperatura(T)

CZZZA KUKIL INNTOT CO., LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

KAVOC-HP21 FUGITIVE EMISSION TEST REPORT - TEST DATA

Test Resulfs

Stem Seal Leakage i Tosgus
Readings(ppm)
Cyce | Temp. - Re-Torque | @™
Number (t) Left Right
0 x2 0 - 300 300
30 22 1] - 300 300
100 ar 3 - 270 280
200 59 5 - 270 275
300 56 1] - 270 275
400 113 5 - 260 255
500 148 0 - 260 255
00 154 ] - 260 250
700 189 a - 250 245
800 21 7 - 250 250
200 223 1] - 245 250
1000 241 a - 250 250
1100 260 1] - 225 230
1200 _ 250 1] - 245
1300 250 5 - 225
1400 250 3] - 210
1500 250 0 - 215
1600 250 0 - 210
1700 250 ) - 200
1800 250 0 - 220
1900 250 3 - 226
2000 250 0 - 205
2100 214 7 - 215
2200 181 5 - 210
2300 157 0 - 215
2400 112 6 - 215
2500 77 20 1 (2,563 Tim)| 210
2600 34 1 - 285
2700 55 0 - 285
2800 80 3 - 285
2800 110 3 - 280
3000 143 0 - 285
3100 155 3 - 275
3200 180 1] - 275
3300 220 2 - 270
3400 234 1 - 270

w KUKIL INNTOT CO,, LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

KAVOC-HP21 FUGITIVE EMISSION TEST REPORT - TEST DATA

Stem Seal Leakage
Readings(ppm) | Gland Bokt t;:]
Cycle Temp. Mad Re-Tomua
Number {T) Left Right

3500 247 3 - 270 260

3600 250 1 - 270 260

3700 250 2 - 265 260

3800 250 0 - 265 260

3800 250 7 - 280 280

4000 250 B - 280 260

4100 250 0 - 280 260

4200 250 0 - 280 255

4300 250 5 - 280 255

4400 250 0 - 280 255

4500 250 4 - 285 280

4600 216 3 - 270 265

4700 185 0 - 255 280

4800 159 2 - 235 255

4800 108 7 - 230 225

5000 88 0 - 225 215

Gland Bolt Re-Torque Notes - 2,563 Cycle Time
Before Adjustment After Adjustment
Static
Leakage Bolt Torque(Kgicm) Bolt Torque(Kg.cm) Gland
PP

i) Left Right Left Right Height
1 20 210 205 300 300 15.0
2 - - - - - =

Gland Bolt Torgue at End of Test
Letf Right

Gland Bolt Torque at End of Test (Kgrcm) 225 215

m KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

KAVOC-HF21 FUGITIVE EMISSION TEST REPORT - TEST DATA

Test M/C & Helitest ( Helium Gas Detector )

Model No. 863-3501

Test Product { Before & After )

Before of Test After of Test

CZZA KUKIL INNTOT CO., LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

TEST REPORT PRE'D BY REV'D BY APP'D BY
L Py
Soog. i0.0n  [eed B2 zaep, [l b2

Certificate No. E-20081001-01 Test Equipment WALVE CYCLE TEST M/C
Issued Date 2008-10-01 Test Date 2008-09-30 —~10-01
Test Place KOREA SEAL INDUSTRIES INSTITUTE
Product Name Style No, Dimension

VOC PACKING Ki# VOC- HP21 45*30*39H
Conditions Pressure Temperaure Cycle Time Stem Travel | Bolt Torque

(kgflem2) ) [sec) {eycle) {mm) (kgf-cm)

a0 260 16 5000 50 300
Results Initial Leakage Maximum Leakage Handle Torgue

{ppm] {ppm) {kgf-cm)

0.0E+0D 2.0E+1 -
100 -
80
80
70
60
50
40
30
20
10
0 |il|ljli||i| ,||...|.i|l||II|"

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Remarks # Test Reference: MESC SPE 77/312. EPA METHOD21. TA-LUFT.
Particulars of VOC Packing
op: Inconel Yoke Mesh Inserted Graphite Braid + Metal Cap(SS316L).

Middle : Gathered Graphite Dia-Form.

Bottom : Inconel Yoke Mesh Inserted Graphite Braid.

# Gland Bolt Re-Torque: 2563 Cycle Time{300Kgf.cm)

KUKIL INDUSTRIES CO.,LTD.

TEL: (052) 269-4975 FAX: (052) 268-5578

€ZZA KUKIL INNTOT CO., LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

® ABS Consulting Inc., Korea K/#VOC-CP21

<2 ABS Consulting i

Cert. No.: 1999805-02 Project Mo, 1999805 Date Issued: 2 October 2008 Office: Busan, Korea

INSPECTION CERTIFICATE

THIS 1S TO CERTIFY THAT the undersigned representative to ABS Consulting, Inc., Korea did, a2 the request of Kukil
Inntot Co., Korea, attend their premises located in Ulsan, Korea on the 13™ day of March 2001 in order to witness leak
testing on the articles hereunder mentioned with the following results:

Witness on VOC (Vala ie Ciov und
Manufacturer; Kukil Inntot Co., Ltd.
Customer: Unknown {newly developed)
Type of packing: VOC-CP21 for low temp’
*Particulars of YOO Packing
Na, Part name Packing type (CP21)
1. Ring packing (upperilower) Graphite+Teflon
2. Mold packing (middle) Graphite+Teflon
3. Metal cap SUS316
4. Grand packing Teflon fiber packing
W
Inspection and Test

The following tests were carried out according to the Manufacturer’s VOC packing test procedure (E/1-GWS-0-30, Rev. 0)
for evaluation of physical condition of VOC packing:

1. Leak test in way of VOC packing to valve stem at ultra low temperature of -1 50°C (no cycle test applied)

*Test Conditions and Results
Valve sampled: 1508 67 VOO packing sampled: 48T-46x30 (height — QD x 1Y)
Testing medium: Helium gas Gias pressure: 10kgfiem’
Holding time; 20 min. Tightening torque of grand bolting: 400kgf.m

Leak measured: 40 PPM at -150210°C with no eycles

Cyole fext- 1,000 tiwer of open and clese with valve siem wpon insrallotion of FOC packing on the walve arem and upon tightening grand bolting with
specified farque.

Enclosed: 1. Manufacturer’s mill certificates endorsed by the surveyor upon review
2, Menufecture's test reports endorsed by the surveyor upon witness

This certificate has been re-tsued based on the ABS Consuling's cen’ no. 1321303-01 dated 20 May 2004 issued ot Busan office

This certificute or report {s granied or ssued subject to the condition that it kB endersiood sed agreed that nothing berein shall be deemed 0 relieve uny
designer, manufucturer, seller, supplier, repairer or operator of any warranty, express of implied and ABSGI lishility shall be limiled 1o the acis and
omissioes of its employess, agents and subcontracions, Under no circumatance whatsoever shall be ABSGH Hable for any injury or damage 1o amy person or
property occurring by reason of negligent opeation, misase of or any defect in materials, machinery, equipment or other ltems other than defects in bems
senlly nspocted by ABSGI and ascertainsble by normally accepéed testing standards, or defects neflected in documents reviewed by ABSGI and which are
covered by thils cenbiicsie or repon

€ZZA KUKIL INNTOT CO., LTD.



KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

TEST RE PO RT FPRE'D BY | REV'D BY | AEP_J_J BY
4 2%9 /'/cé;ﬁ\
2w/ 5?/%/ w0/
Cerfificate No. 2-20010313-03 Test Equipment ' VALVE CYCLE TEST wc
ssued Date 2001-03-13 | Test Date | 2001-03-13
Test Place KOREA SEAL INDUSTRIES INSTITUTE
Product Mame Eljl‘lﬂ Mo. Dlmamdun
VOC PACKING Ki# VIOC CP-21 SBH"46"30
Conditions Pressure [ Temperaure ﬁyﬂ& Time | Cycle Stem Tral.ral Baott Torgue
(kglicm2) (c) (sec) | leycie) {mmj {kgf-cm)
10 15010 1200 | Non. 45 400
Results | initiat Leakage Maximum Leakage Handle Torgue
| (ppm) (ppm) {kgf-cm)
| D0E+0 40E+1 1o
1 e i : ;
oo TP | |
90 | [ | S
80 — | | |
70 —
80 - \ Lo TArEss W
STciM ,uhs I =
50 - 43—#’[#-—'1‘“ !
40 [
30
20
10 S
f173
0 — -
0 120 240 360 480 800 720 B40 860 1080 1200
Remarks tgr Alg  PACKINGE TOROLE 400 Kgf - cmE H&813 Al 8 8t & 2! RE-BOLITING
.y
 STEME D3 # Alsfol o 2027 TEST,

KUKIL INDUSTRIES CO. LTD.
TEL: (052) 269-4975 FAX: (052) 268-5578

€ZZA KUKIL INNTOT CO., LTD.



CHEMICAL RESISTANCE TABLE

A distinction is made between three cases:

resistant
not resistant
reservedly resistance

KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

X

In the third case chemical resistance is govemed by the operating mode, service temperature and concentration. Users are

advised to consult the seal manufacturer or SGL GROUP.

Referred to SIGRAFLEX

NO Media Graphite Non-Asb. PTFE
1 Acetaldehyde @] )
2 Acetamide 0] 0]
3 Acetate of copper @] @]
4 Acetone 0] B )
5 Acetylene @] @]
6 Acrylic acid (water free) @] @]
7 Acrylinitrile ) 0
8 Adipic acid @) @)
9 Alum 0] 0] 0]
10 Aluminium acetate 0] )
11 Aluminium chlorate ) 0]
12 Aluminium chloride 0] 0
13 Aluminium fluoride ) 0]
14 Aluminium sulphate ) 0]
15 Ammonia ) ) 0]
16 Ammonia, gaseous @] @)
17 Ammonium bifluoride @) 0]
18 Ammonium carbonate 0] )
19 Ammonium chloride ) )
20 Ammonium diphosphate @] )
21 Ammonium fluoride 0] 0]
22 Ammonium hydroxide ) )
23 Amylacetate O 0]
24 Amylalcohol 0] 0]
25 Aniline ) X )
26 Anone (Cylohexanon) @) O
27 Aqua regia X )
28 Barium salt, aqueous @] @) )

m KUKIL INNTOT CO., LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

NO Media Graphite Non-Asb. PTFE
29 Bariumchloride 0] 0]
30 Benzene ) 0]
31 Benzoic acid 0] 0]
32 Benzol @) )
33 Benzylchloride O B
34 Black liquor (sulfide) @] @]
35 Black liquor (sulphate) @] @]
36 Bleach liquor (dry) @] @]
37 Borate (aqueous solution) @] )
38 Boric acid 0] 0]
39 Boric hydrogene fluoride X @]
40 Bromic trifluoride X X
41 Bromine, liquor X )
42 Butadiene 0] 0]
43 Butane ) ) B
44 Butanol (Butyl alcohol) @) ) 0]
45 Butanone (Methyl ethylketone) o] o]
46 Butyl acetate @] B @]
47 Butyl amine ) 0]
48 Butylphenol O O
49 Butyric acid O @) )
50 Calcium chloride 0] 0] 0]
51 Calcium hydroxide @] @] @]
52 Calcium hypochloride @) O
53 Calcium oxide 0] 0]
54 Calcium sulphate @] @] 0]
55 Carbamide 0] 0]
56 Carbolic acid (Phenol) o] X o]
57 Carbon bisulphate @] X @]
58 Carbon dioxide 0] 0] 0]
59 Carbon hydrate @] @]
60 Carbon tetrachloride O B O
61 Caustic potash solution liquor o] 0]
62 Caustic soda 0] X 0]
63 Cesium melt X
64 Chlorine X 0]
65 Chlorine (dry) @] B @]

m KUKIL INNTOT CO., LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

NO Media Graphite Non-Asb. PTFE
66 Chlorine bleach liquor @] X @]
67 Chlorine trifluoride X X
68 Chlorine water solution X )
69 Chlorobenzene ) )
70 Chlorodioxide X )
71 Chloroform (trichloromenthane) O o]
72 Chromic acid ) )
73 Chroming solutions B o]
74 Clophen ) @]
75 Copper sulphate @] @]
76 Cresol O B 0]
77 Cyclohexane @] @]
78 Cyclohexanol o] o]
79 Decalin O O
80 Dibenzylether ] X ]
81 Dibutylphthalate @] ]
82 Dichlorien methan (Methylenchloride) @] B
83 Diesel oil ) ) O
84 Diethylketone O @]
85 Dimethylamine ] @]
86 Dimethylformamide ] X @]
87 Dioxane ) X )
88 Diphenyl @] @]
89 Dithiophosphoric acid ] @]
90 Ethane O O O
91 Ethanoic acid / pure acetric acid ] @]
92 Ethanol (Ethyl alcohol) o] o]
93 Ethyl acetate @] B @]
94 Ethylenchloride @] @]
95 Ethylendiamine O @]
96 Ethylene O @]
97 Ethylene oxide O X
98 Ethylenglycol @] @) @]
99 Ethylenoxide @] X
100 Ethylether @] ] ]
101 Fatty alcohols O o]
102 Fluorine benzene ) )

m KUKIL INNTOT CO., LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

NO Media Graphite Non-Asb. PTFE
103 Fluorine dioxide X X
104 Fluorine hydrogen chloride O B
105 Fluorine, gaseous B X
106 Fluorine, liquor X X
107 Fluoro carbon ) )
108 Fluorosilicic (HF) o]
109 Fluosilic acid ) O
110 Formaldehyde (Methanal, Formaline) @] @] @]
111 Formamide ) )
112 Formic acid ) X )
113 Glycerine O @] O
114 Glycol (Ethylene glycol) @] @]
115 Heptane 0] 0] O
116 Hexamine (Urotropin) @]

117 Hydraulic oil O @]
118 Hydrazine @] o]
119 Hydrazine hydrate @] @]
120 Hydrochloric acid @] X @]
121 Hydrocyanic acid ) @]
122 Hydrofluoric acid, 40% @] @]
123 Hydrofluorsilicic O
124 Hydrogen chloride @] O
125 Hydrogen fluoride @] O
126 Hydrogen peroxide B X o]
127 Hydrogen sulphide o] o]
128 Hydrosilicic fluoric acid @] o]
129 Hydrosilico fluoride O @]
130 lod O O
131 Isooctane O O O
132 Isopropanol (Isopropylalcohol) 0] 0] 0]
133 Kerosene ) )
134 Kerosine ) @)
135 Ketone 0] 0]
136 Lactic acid ) @) )
137 Lauryl alcohol @] @]
138 Lead acetate ) )
139 Lead arsenate 0] O

m KUKIL INNTOT CO., LTD.




KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

NO Media Graphite Non-Asb. PTFE
140 Line water ) ) )
141 Lithium bromide O O
142 Lithium melt X
143 Magnesium hydroxide o] o]
144 Magnesium sulphate @] ] @]
145 Maleic acid @) )
146 Maleic acid hydride O O
147 Methane ) )
148 Methanol (Methylalcohol) @] o] o]
149 Mineral oil ) )
150 Monochlor methane (Methylchloride) @] @]
151 Monochloracetic acid ) )
152 Morpholine @] @)
153 Naphta O B 0]
154 Naphtalene O @]
155 Natural gas type L O @]
156 Nitric acid B X )
157 Nitrobenzene ) X )
158 Ocalic acid ) )
159 Octane 0] 0] 0]
160 Oelic acid ) ) )
161 oil O O
162 Oleum (fuming nitric acid) X X X
163 Oxygen up to ca. 350 O O
164 Palmitic acid ) ) )
165 p-Dihydroxybenzene (hydroquinone) @] O
166 Pentane 0] 0]
167 Perchloric acid B )
168 Perchloroethylene O B @]
169 Petroleum ether ) )
170 Phenol @) X )
171 Phosgene O @]
172 Phosphorous acid 20% o] o]
173 Phosphorous acid, >45% O O
174 Phosphorous, impure o] 0]
175 Phthalic acid ) )
176 Potassium acetate 0] 0
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KUKIL INNTOT VOC PACKING K/#VOC-HP21 & CP21

NO Media Graphite Non-Asb. PTFE
177 Potassium bifluorine, saturated ) )
178 Potassium carbonate @) ) O
179 Potassium chlorate X ) )
180 Potassium chloride ) @) @)
181 Potassium chromate B )
182 Potassium chrome sulphate @]
183 Potassium cyanide (Cyankali) @] @]
184 Potassium hydroxide (caustic potash solution) @] B o]
185 Potassium hypochloride O O
186 Potassium iodide 0] O O
187 Potassium melt up to 350 j&£C o] X
188 Potassium nitrate X ) )
189 Potassium nitrate (melt) X X
190 Potassium permanganate O )
191 Potassium silicate @) )
192 Propane O O O
193 Pyridine O X @]
194 Salicylic acid O O
195 Soda O O O
196 Sodium acetate ) )
197 Sodium aluminiate ) ) )
198 Sodium aluminium fluorine / Kryolith O o]
199 Sodium ammonium hydrogen phosphate O @]
200 Sodium bisolphate O @] @]
201 Sodium carbonate ) ) )
202 Sodium chloride ) )
203 Sodium cyanide @] @]
204 Sodium hydrate (caustic soda) @] X @]
205 Sodium hypochloride O @]
206 Sodium melt up to 350 jA£C O X
207 Sodium phosphate, bi-basic @] ]
208 Sodium phosphate, tribasic O @]
209 Sodium silicate ) )
210 Sodium silicate (water glas) @] @] @]
211 Sodium sulfide ) ) )
212 Sodium sulphate ] @] @]
213 Stearic acid 0] 0]
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NO Media Graphite Non-Asb. PTFE
214 Styrene (0] X
215 Sulphur dioxide (0] X (0]
216 Sulphur trioxide X (0]
217 Sulphuric acid over 70% Up to 100j&£C Up to 100 0
218 Sulphuric acid up to 70% 0] X 0]
219 Sulphuric acid, 75-98%, 65-260°C Up to 100°C Up to 100 0
220 Sulphuric acid, fuming (Oleum) X X 0
221 Sulphurous acid (0] (0]
222 Tannic acid 0] 0] 0]
223 Tannin o 6]
224 Tertrachloroethane 0] X 0]
225 Tetrafluor boric acid (HF) 0 0
226 Tetraline (1,2,3,4 Tetra hydronaphtaline) 0 0
227 Toluene o B 0
228 Tribasic calcium 0] 0]
229 Trichloroethylene (0] 0]
230 Trichlorotrifluorethane (F 113) 0 B
231 Triethanolamine 0] 0]
232 Triethylene aluminium 0] X
233 Triethylene tetramine 0] 0]
234 Trisodium phosphate 0] 0]
235 Turpentine (0] (0]
236 Vinyl chloride (0] 0]
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