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INTRODUCTION

INCHEON FACTORY

. its inception in 1983, Korea UNICOM Valve has been manufacturing and supplying
SI nce butterfly valves for a variety of industrial applications, As a result of ceaseless
investment in R&D activities, UNICOM has been able to develop and manufacture the world-class
butterfly valves - particularly in double eccentric, triple offset type and cryogenic butterfly valve.
Recognized for unparalleled technical expertise and highly sophisticated designs, UNICOM is
supplying the products to petrochemical, refinery, il & gas industries, power stations and many
other industries at domestic and foreign markets. You will be able to confirm the field-proven quality
of UNICOM hutterfly valves from our customers all around the world.

DANGJIN FACTORY
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> TOD(Triple Offset Design)
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ABOUT TRIPLE OFFSET VALVE

I . general, many difficulties have been found for bubble tight shutoff In double offset metal seat design for long sevice life. To overcome this
; n problem, the technology of triple offset sealing is introduced. It features a spedial sealing mechanism that consists of an indined and conical
disc with a larninated seat, thereby minimizing friction and abrasion between sealing components{disc and seat). Furthermore, the most unique
characteristic of Triple Offset Design{TOD) is that it provides low torque operation, broad sealing width and bi-directional tight shut-off.

Triple Offset Valve TOD |
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@ TOD(Triple Offset Design)

The ratation axis of disc is moved by side from the
centerline of the valve body. The purpose of this
offset is to lift the disc quickly off and away from
the seat ring in the body with decreasing the
friction when operating

1st

Disc Rotation Axis®

Disc Sealing Surface \

= 1% Offset

The rotation axis of disc is moved back from the
sealing surfaces of disc. The purpose of this offset
is to have a continuous sealing surfaces on the
disc.

Body Centerline ¢ /

Disc Rotation Axis ¢ '_

i |

0
2nd .

The virtuial conic axis extended from the sealing surfaces of disc
is inclined from the rotation axis of disc. The pumpose af this
offset is to eliminate friction, galling and wear generated at the
sealing surfaces during operation and provide bubble tight shut
off an hight pressure and temperature,

» Disc Rotation Axis

» Disc Sealing Surface

Triple Offset Valve TOIN




PRINCIPLE OF SEALING SYSTEM

f metal seats in double offset design are designed with a sealing mechanism, which depresses the rmetal seat by disc. This type of
Mos-[n?nedwanism is prone to galling and scratches of the sealing components, which eventually leads to malfunctions of valves. This is
where our Triple Offfset Design(TOD) sealing mechanism has an advantage over double eccentric design sealing mechanism. The sealing surfaces of
TOD Valve disc are composed of different angles at all points;

a TOD Valve has an elliptical sealing system. Such system enables complete closure at the final position and all contact points deviates immediately
Upon opening without possibilities of galling and saatches. Unlike ather Triple offset design valves, where the seat Is positioned on the disc edge,
TOD seat ring is fixed in body by set screws along with the retaining ring. . As a result, Unicom's TOD design valves are not directly influenced by the

fluid in open position.
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@ LAMINATED SEAT RING

THE LAMINATED SEAT RING IS COMPOSED OF
ALTERNATING LAYERS OF METAL AND GRAPHITE

-I-h graphite layers of seat ring provide smooth mating surfaces that TOD works flawlessly even in gas applications.
e Each individual multi-layer provides an independent sealing perfarmance, unaffected by damages: Laminated seat ring assures a low
opefating lorgue and allows the valve to work without jamming. Different types of materials are selected for laminated metal plate depending on
the application. Addmionally, for high temperature and heawy-duty applications, solid metal seat ring is available. For low termperature applications,
PCTFE/FTFE/R.TFE seat rings are available.

» CERTIFICATE OF FIRE SAFETY

Triple Offsct Valve TODJZ |
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- Bi-directional tight shut-off achieved by introducing triple offset sealing
technology.

- Metal to Metal sealing.

- Triple offset design with inclined conical sealing system,
Eliminates rubbing and jamming associated with sealing surface contact.

- Laminated metal or solid metal seat.

- No fasteners on disc, one piece structure,

- Provides the non-friction motion.

- Robust single-piece shaft.

- Efficient operation with worm gear, electric, pneumatic or hydraulic actuators,

- Inherently fire safety design pralongs the service life by the replaceable seat ring
structure. Field repairable.

- Availability for various applications.
Available in a wide range of materials induding special alloys
capable of resisting comosian.

- Provides lovw operating torqlie,

- Provides durable, wide temperature range.

- Application of body and integrated type stopper to prevent disc
overrun and ensure dose setting.
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TOD(Triple Offset Design)

- TOD butterfly valve is a field-proven high-quality butterfly valve developed
based on the technology and experience UNICOM has built in the
industrial valve for several decades.

-We customize our valves to best serve the spedfic requirements of
CLStOmers.

- We make valves that would best serve the specific operating conditions of
customiers including pressure, size, and materials.

- Triple offset structured TOD valve guarantees zero bi-directional leakage
as the seat ring transforms 1o the same configuration as disc's.

- Such TOD valve structure extends the fite of valve, creates low operating
torque and expands the scope of usable temperature,

- While the mast other triple offset butterfly valves are sealed by the contact
between the indined surface of disc and indlined surface of seat, TOD
valve is designed for the curved surface of the seat ring to contact with the
inclined surface of disc, providing bubble tight sealing,

Type Triple Offset Butterfly Valve |
: ;’::L:‘:‘L:‘L":“af:g | Design ASME B16.34 API std. 609
- Electric Actuator raking ASME Cl. 150, 300, 600, 900, 1500

el PN 10, 16, 20, 25, 40, 64, 100
Size DNBO(3") to DN1500(60")

= General Industrial

- Oil Production(On / Off shore Platform) it E‘J’;‘Q‘; T&%ﬁeﬂr
- Power Plants{Hydroelectric / Nuclear) Butt End

- Qil Refinery

- Plant Engineering Temperature Range -50¢ ~ 4507

- Petrochemical Plant Body : WCB, CF8, CF8M

- Gas Industry Disc : CF8, CFBM (With Stellite or ENP)
- ulp Industry Pt Avntuein) Shaft : 17-4PH, 31655

- Steel Mills Seat : 3165S + Graphite

- Paper Industry

= Ship Building Designed to ensure fire safety.

- District Heating(Transportation / Generating)
= Water / Sewage

= Chemical Plant

- Hydrocarbon Storage and Transportation

= Sugar Industry

Triple Offsct Valve TODYS |



Mriple Offsct Valve TOD

- TOD-CX butterfly valve is suitable for the industrial cryogenic applications,
- Test-proven technology and UNICONM's know-how are incorporated into

the product design.

- We can customize customers’ speciific requirernents for pressure, size, and
materials in the manufacturing specifications.
-We have a clean booth being used exclusively for assembly of ayogenic
valves to ensure the highest-guality,
- We conduct the most stringent quality inspection and test in the test room
spedially designed for cryogenic vahves.
-Walves are manufactured with great consistency through a series of the
toughest testing procedures, from which the highest level of seat sealabllity
can he achieved from cryogenic fo high temperature.
- As sealing rerains unaffected under ayogenic conditions, the valve can be

operatedin & low torgue,

- Extended bonnet has been applied to the design to prevent packing
deformation due to low-temperature.

- Manual Worm Gear
= Pneumatic Actuator
= Electric Actuator

= Cryogenic Application Industry

= All Liquid Gases

= Gasification Plants and Storage

= LPG/LNG Storage and Transportation
- Ship Building

= Plant Engineering

- Gas Industry

- Chemical Plant

- Petrochemical Plant

Type
Design
Rating

Size

Connection Type

Temperature Range

Main Material

Triple Offset Butterfly Valve
ASME B16.34 API Std. 609 BS 6364

ASME Cl. 150, 300, 600, 900
PN 10, 16, 20, 25, 40, 64, 100

DNB0(3") to DN1200(48")

Double Flanged

Lugged & Wafer
Butt Weld End

-196¢ ~ 250¢

Body : CFB, CF8M, CF3, CF3M
Extended Bonnet :CF8 CF8M, CF3, CF3M
Disc : CF8,CF8M, CF3, CF3M

(With Stellite or ENP)
Shaft : 17-4PH, 31655
Seat : 316 SS/Graphite, PCTFE, PTFE

Designed to ensure fire safety.
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@ TOD-HX (High Temperature Service)

- TOD-HX is suitable for high temperature industrial applications.

- Test-proven technolagy and UNICOM's know-how are incorporated into
the product design.

- We can custornize customers' spediific requirerrents for pressure, size, and
materials in the manufacturing specifications.

- Valves are manufactured with great consistency through a series of the
toughest testing procedures, from which the highest level of seat sealability
can be achieved to high tempesature,

- As sealing rermains unaffected by high temperature, the valve can be
operated in a low torque.

- Extended bonnet has been applied to the design to prevent packing
deformation due o high-temperature.

Type Triple Offset Butterfly Valve
Design ASME B16.34  API Std. 609
: ASME Cl. 150, 300, 600, 900
Rating PN 10, 16, 20, 25, 40, 64, 100
Size DN80(3") to DN1200(48")
Double Flanged
Connection Type  Lugged & Wafer
Butt Weld End

Temperature Range -50t ~ 650%C

Body : CF8, CF8M, WC6

Main Material Extended Bonnet : CF8, CF8M, WC6
Disc : CF8, CF8M(With Stellite or ENP)
Shaft : 31655, XM-19
Seat : Inconel 825+ Graphite

[ omresm oo, |

= Manual Worm Gear
= Pneumatic Actuator
- Electric Actuator

= 0il Production(On / Off shore Platform)
- Power Plants(Hydroelectric / Nuclear)

= Oil Refinery

- Plant Engineering

- Petrochemical Plant

- Gas Industry

- Steel Mills

= Ship Building

- District Heating(Transportation / Generating)

- Chemical Plant

Triple Offset Valve TOD' m



Triple Offset Valve TOD

- All TOD-CX valves go through pressure and operation tests in
UNICOM facilities.

- Test is conducted under the specific acceptance driteria of customers.

- Additionally, we apply UNICOM test standards which are more
stringertt than the generally accepted test ariteria in the industry.

- Test is conducted gradually from low pressure to high pressure to
ensure the perfect seal in all the pressure within the design pressure.

- Sinee both gas test and hydro test are conduced as UNICOM' s intemal
test writeria, a perfect seal is guaranteed under any conditions, gas or
liquid.

- Shell Test
-Test Standard : API Std. 598 / ASME B16.34 / EN 12266/ 150 5208
-Test Mediurn : Water, Nitrogen Gas
-Allowvable Leakage : No Leakage

- Seat Test
-Test Standard : AP| Std. 528/ ANSIFCI 70-2 / EN 12266 /150 5208
-Test Medium : Waiter, Ar, Nitrogen Gas
-Allowable Leakage : Tight Shut-off(Zero Leakage)
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@ CRYOGENIC TEST

- All TOD-CX valves go through pressure and aperation tests in
UNICOM facilities.

- We conduct the mast stringent quality inspection in the test Lab.
specially designed for cryogenic valves,

- Cryagenic valves are tested by soaking in the liguid nitrogen and
coaling down all components o -196C.

- The valve is tested by increasing the pressure gradually to comply with
the requirernents of BS6364 to assure the sealing from low pressure
1o high pressure.

-Test Standard : BS 6364 / Shell SPE 77/306
-Test Temperature : -196 TE1C
-Coolant ; Liquid Nitrogen
-Test Medium ; Hefium Gas
-Acceptance Standard :
-Seat Leskage : BS 6364 (100w sxDN)
-Outside Leakage : Shell SPE 77/306

g P

INSPECTION CERTIFICATE
o i a1

e T

Triple Offset Valve TOD
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ASTM A216 Gr. WCB
ASTM A351 Gr. CRaM

ASTM ASB4 Gr. 630
ASTM A240 Gr. 376
~GRAPHITE

ASTM A351 Gr. CFBM n

ASTM A351 Gr. CFaM

ASTM A5B4 Gr. 630
ASTM A240 Gr 378
+GRAPHITE

ASTM A240 Gr. 316
ASTM A240 Gr. 316
ASTM A276 Gr 316
ASTM AZTE Gr. 316
ASTM A276 Gr. 316
ASTM A27TE Gr. 316
ASTM AZ76 Gr. 316
ASTM A2TB Gr. 316

ASTM A240 Gr. 304
ASTMA276 Gr. 304
ASTM AZ76 Gr. 304
ASTM A276 Gr. 304
ASTM A276 Gr. 304
ASTM A276 Gr, 304
ASTM AS76 Gr. 1045

PACKING GLAND
(GLAND FLANGE
BOTTOM PLUG

B

14 | Triple Offset Valve TOD

DISC PN

'BUSH PACKING

GASKET

GLAND PACKING

BOTTOM PACKING

ASTM AZ76 Gr, 304
ASTM A276 Gr, 316
GRAFOIL
GRAPHITE
GRAFOIL
GRAFOIL

ASTM A193 Gr. B8
ASTM A276 Gr, 304
ASTM A193 Gr. BS
ASTM A194 Gr. 8
ASTM A193 Gr. B8

ASTM AZT6 Gr, 316
ASTM A276 G, 316
GRAFOIL
GRAPHITE
GRAFOIL

GRAFOIL

ASTM A193 Gr. BBM
ASTM A2Te Gr. 316

ASTM A183 Gr. BBM

ASTM A194 Gr. BM
ASTM A193 Gr. BEM

ASTM A240 Gr, 316
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TOD FOR LUGGED AND WAFER TYPE
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PACKING GLAND
GLAND FLANGE

BOTTOM PLUG

ASTM AZ16 Gr. WCB

ASTM A351 Gr, CFaM

ASTM AS64 Gr. 630

ASTM A240 Gr, 316
+GRAPHITE

ASTM A240 Gr. 304
ASTM A276 Gr. 304
ASTM AZTE Gr, 304
ASTM A2T6 Gr. 304
ASTM A2786 Gr. 304
ASTM A276 Gr. 304
ASTM AB7E Gr. 1045

MATERIAL

= i ™ | e

ASTM A3S1 Gr. CFBM n

ASTM A3B1 Gr. CFEM

ASTM AS64 Gr. 630
ASTM A240 Gr, 316
+ERAPHITE

ASTM A240 Gr. 316
ASTM AZ76 Gr. 316
ASTM A28 Gr. 316
ASTM AZ76 Gr. 316
ASTM A276 Gr, 316
ASTM A276 Gr. 316
ASTM A27E Gr. 316

SHAFT RETAINER
DISC PIN

BLISH PACKING
GASKET

GLAND PACKING
BOTTOM PACKING
WRENCH BOLT
HEXAGON SCREW
HEXAGON NUT
STUD

SPACER

ASTM AZTE Gr. 304
ASTM AZ76 Gr 316
GRAFOIL
GRAPHITE
GRAFDIL
GRAFOIL

ASTM AT93 Gr. B3
ASTM A193 Gr. BA
ASTM A194 Gr. 8
ASTM 4193 Gr.BE
ASTM A240 Gr. 304

ASTM A276 Gr. 316
ASTM AZ76 Gr. 316
GRAFQIL

GRAPHITE
GRAFOIL

GRAFOIL

ASTM A183 Gr. BaM
ASTM A183 Gr, BEM
ASTM A194 Gr. BM
ASTM A193 Gr. Bam
ASTM A240 Gr. 316

Triple Off§et Valve TOD
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BONNET UPFER BUSH
| PACKING GLAND
GLAND FLANGE

BOTTOM PLUG

STAIN.ESS STEEL/ASTM A351 Gr CReM
STAINLESS STEEL JASTM A351 Gr. CFaM
STAINLESS STEEL/ASTM AS64 Gr.630
ASTIM A240 Gr. 316 + GRAPHITE
STAINLESS STEEL/ASTM A351 Gr.CFBM
STAINLESS STEEL/ASTM A240 Gr 316
STAINLESS STEEL/ASTM A240 Gr 316
STAINLESS STEEL/ASTM A276 Gr.316 + ENP

STAINLESS STEELJASTM AZ76 Gr 316 +ENP.

STAINLESS STEEL/ASTM AZ76 Gr.316 +ENP
STAINLESS STEEL/ASTM AZT6 G316 + ENP
STAINLESS STEEL/ASTM AZT6 Gra16+ENP
STAINLESS STEEL/ASTM A276 Gr.316
STAINLESS STEEL/ASTM A276 Gr.316

STAINLESS STEELJASTM ASTE Gr.318

STAINLESS STEEL/316 55

GRAFOIL

GRAPHITE

GRAFOIL

GRAFOIL

GRAFOIL

STAINLESS STEEL/ASTM A320 Gr.BaM
STAINLESS STEELJASTM AZ76 Gr.316
STAINLESS STEEL/ASTM A320 Gr.BEM
STAINLESS STEELJASTM A194 Gr 8M
STAINLESS STEEL/ASTM A320 Gr BEM

“STAINLESS STEEL/ASTM A240 Gr 318

STAIMLESS STEEL/ASTM A240 Gr 318
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@7 TODH X(High Temperature Service)
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STAINLESS STEEL/ASTM A351 Gr.GFEM
STAINLESS STEELJASTM A351 Gr.CFaM
STAINLESS STEELIASTM AZ76 Gr XM-18
INCONEL 825+ GRAPHITE

STAINLESS STEEL/ASTM A351 Gr.CFEM
STAINLESS STEEL/ASTM A240 Gr 316
STAINLESS STEELJASTM AZ40 Gr 316

STAINLESS STEELJASTM AZTE Gr.316+ENP
' STAINLESS STEEL/ASTM AZ76 Gr 316+ ENP
STAINLESS STEEL/ASTM AZT6 Gr.316+ENP
STAINLESS STEEL/ASTM A276 Gr.316+ENP
STAINLESS STEEL/ASTM A276 Gr.316+ENP

STAINLESS STEEL/ASTM A276 Gr 316
STAINLESS STEEL/ASTM A276 Gr.316

i

GLAND PACKING
BOTTOM PACKING
BONNET PACKING

2 8
g

HEXAGON SCREW

g

MATERIAL
STAINLESS STEEL/ASTM AZ75 Gr318
STAINLESS STEEL/ASTM AZTE Gr.316
STAINLESS STEEL/316 85
GRAFOIL
GRAPHITE
GRAFDIL
GRAFDIL
GRAFOIL
STAINLESS STEEL/ASTM A193 Gr. BEM
STAINLESS STEEL/ASTM A276 Gr.a16
STAINLESS STEEL/ASTM A193 Gr.BBM
STAINLESS STEEL/ASTM A124 Gr.BM
STAINLESS STEEL/ASTM A193 Gr BBM
STAINLESS STEEL/ASTM A240 Gr.316

Tripls Gffsef Valve TOD
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@ PRESSURE-TEMPERATURE RATING
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UMNICOM | Perfect Harmary with Technalogy

32inch ASME CL600 18mch ASME CL300 Binch ASME CL.150 20inch ASME CL15D 36inch ASME CL.150
With Electnc Acuator With Pneumatic Actuator With hManual Worm Gear With Electric Acuator With Manual Worm Gear

24inch ASME CL150 finch ASME CLI00 20inch ASME CL.150 20inch ASME CL150 18inch ASME C1.300
With Prieumatic Actuator With Manual Worm Gear With Preumnatic Actuator Cryogenic Vake With Manual Worm Gear

-

Binch ASME CL.300 inch ASME CL.150 24inch ASME CL.300 12inch ASME CL.900
Wittt Manual Woem Gear With Electric Actiator With Pneurmatic Actuatar With hManual Worm Gear




