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Twin Seal Orbit Plug Valve, Double Seal Plug Valve, General Valve (reduced hore)
Wz E R, WEHERER., BEH (HEZ)

Z15/Model:GDX43X

Fi#/Applications

WEHSHEMNTERT: KB, BEh. BRbd. RBAS. kS, §EHES. €I
NTREFHEL, EABHFTRMEREE,
The double seal rail valve is applicable as an ideal device for cutting off media in pipelines of

aviation kerosene, crude oil, light oil, natural gases, liguefied petroleum gases, pipeline coal gases,
chemical media, etc.

%% & /Characteristics
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1. In the valve' s opening/closing process, there is no contact between the sealing surfaces of the valve body and the vane, so the sealing
surfaces suffer neither friction nor wear, contributing to the valve's long service life and small opening/closing torque;

2. For the valve' s maintenance, there is no need to remove the valve from the pipeline but just remove its bottom cover to replace the vane pair,
thus very easy for the maintenance;

3. The valve' s body and plug are full-bore so that the medium can flow through the valve without any flow resistance, and it's also possible to
clean the pipeline to overcome the shortcomings of the reduced bore valve;

4. The valve's cavity is plated with hard chrome and the sealing area is hard and smooth;

5. The elastic seal on the vane is made of the fluorine rubber and molded and formed in a groove of the vane surface. The fireproof metal-to—metal
seal is used as the backing of the elastic seal;

6. The valve is provided with an automatic bleed device (optional) which can prevent the abnormal pressure rise of the valve cavity and check the
valve' seffectafterthe valve is completely closed;

7. The valve' s opening/closing indicator is in sync with the opening/closing position and can accurately display the valve' s opening/closing
status.

4 % 1 5% 3% AA/Description of specifications

1R S Hl S RAPIGDELE ; The valve is designed and manufactured as per API6D ;
hZiEEREANSI B16.5, JB79, HG20592, GB/T9113M#E; The flange connection size is as per ANS| B16.5, JB79, HG20592 and GB/T9113;
IR R ANSIB16.10 R GB12221-89, JB/T529811#L7E ; The valve' s structural length is as per ANSIB18.10, GB12221-89 and JB/T5298;
8 TR S i AP 598 R API 6DRYHLE ; The valve is checked and tested as per API 598 and API 6D.
JE A1i 38 /Pressure test
EHE Pressure class 150Lb 1.6MPa 300Lb 25MPa 600Lb 40 900Lb 64
oF i LE Strength test 3.0MPa 2.4MPa 7.5MPa 3.75MPa 15.0MPa 6.0MPa 22 .5MPa 9.6MPa

BEZEHKI High pressuresealtest | 2.2MPa 1.76MPa 5.5MPa 2.75MPa | 11.0MPa 4.4MPa 17.5MPa 7.0MPa

{KEZ+HELIE Lowpressuresealtest | 0.6MPa 0.6MPa 0.6MPa 0.6MPa 0.6MPa 0.6MPa 0.6MPa 0.6MPa
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WEHSHMBEThEE RIS A4 ( 4812 ) /Functions and Applicability Analysis of Double Seal Rail Valve (Reduced Bore)

T 1R 3/Working Principle
3 W 1 Rt A Th B AR (T TR RIS R R R E T BB AE e,

The action of two sealing vanes mounted on the cock is the key to the working principle of the double block and bleed valve.

¥ 13 Hl/Close the valve

BT E R, ERERFR, BRERFHBRERC , ARRERTEE, MERENZHMEDEIIRE AEENESEEZMY
FHE®HANFERRILE TR, BREH.

To close the valve, first rotate the handwheel to rotate the cock and the sealing vanes by 90 © ; then the cock will move downwards; the moving cock
drives the sealing vanes to the sealing surfaces of the valve cavity until the elastic gasket ring is uniformly pressed to the upper and lower ends of the valve
bore to achieve sealing.

@71 FB/Open the valve

BTF R, SERER TR EE, BREBRAAEANEHENE, YBF 2 WbBREBREEHEE, SERHFE, ERERS
HiB R AERC0" , RITATHEME.

To open the valve, first rotate the handwheel to lift the cock to pull back the sealing vanes from the sealing surfaces on both sides of the valve body.
When the vanes are completely withdrawn and disengaged from the sealing surfaces of the valve body, continue to rotate the handwheel so as to make the
cock and the sealing vanes rotate by 90° |, and the valve will be on the open position.

% F# &/About sealing

MEBHERENEMBERFAAES, MEFHHRFEATMEHORY, FHEFHRHEENGDES, STMMINEERET
S@EENEER _ RN ERESpEEEHETFHREWHE, FEEFMH AT,
The elastic gasket ring is molded and formed in the groove of the vanes, and as the sealing vanes move to the valve’s inlet and outlet,

the gasket ring is also gradually pressed into the groove. The machined vane surface forms a secondary metal-to-metal seal with the
valve cavity which can prevent the elastic gasket ring from being further pressed and also have a fireproof function.

W < T HF 13 B ittt 5t/Double block and bleed valve

XR—MBETAET R — T ELPENEANEXIELBEHARTLEEN A —XHAREER], XABRHHAFMREGHERENRS
e, MRE—EITHE, HENSRTEFSHMAESH,
This is a way to achieve complete containment of both ends of the pipeline with two block valves and one bleed valve in between. When the two main

valves are closed, closing/opening the bleed valve can improve the system's safety. If the first valve leaks, the leaked medium can be led out by the opened
bleed valve.

W& £ 77:\/Double sealing mode
AN MEEREEMFL-ETIRER ( WoCH ) , LIk Aet, HAEEITH, RIEEENE Gtk ) .

The two separate sealing vanes are compressed on upper and lower ends of the valve bore (double block), and when the valve is closed, the bleed valve
will be opened to check the sealing effect (bleed).

it 5 58 i
WEL e E G 2 B

. Before the elastic
Alter the elastic gasket ring is
gasketringis compressed

compressed
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—. WEHHSH @A 4/Structure of Double Seal Rail Valve

NEHENAMERENEZEATHBS AR ( LE)

MR—F--WEHSHEHEERE TIFRE, ZRANBSERMERSGUTHENMBRE, REHA. FERYEE WRARME. P
tE. MRS, SEXFRBTRESSYRERSHERGENDIRELR, ARTHSREREN T ZRITHFNEARSH, MRTEER
ithBEEMRSEE, R TEERT, BRETFRRE, XTATEHEEERE.

The basic structure of the double seal rail valve mainly consists of the following two parts (see Fig. 1)

Introduce a double seal rail valve' s structure and working principle. The valve is superior to common gate and ball valves in terms of its sealing
performance and service life. The valve has the functions of being fireproof, on-line maintenance, double block and bleed, cavity pressure relief,
internal leak detection and others. lllustrate the double seal rail valve' s functions and applications in the oil and gas storage and transportation
systems in combination with examples, which has opened new development potential for process design of oil and gas storage and transportation
systems and solved many problems encountered in pipeline design. It has not only optimized the pipeline design and improved the product quality but
also saved the pipeline operation costs.

1./ {%/Valve body

REEZTMEFEEE, B, B (SEEHE) . mE, BE. #HEE BE5ENERESSNEL, REd E. TEMEETH
wA, REAHRER, AUAMNEHEH, EZEALGEERESURAGAAL@MEE. BREXEHYE, ABRNREARET, TXRIABRERSH
HE, fZEdE Lt —BEEEE, RARERENTEEEPAAGEIESNE (AARKATHESES ) , SAMNXAMATEEERESH.

The valve body includes such main parts as body, spool, discs (embedded with main gasket ring), end caps, chassis, packing, etc. The spool and
the discs are the core of the body part. The spool is fixed inside the body with upper and lower trunnions, With the flow channel mouth in the middle and
the wedge faces on both sides. The wedge faces are milled with dovetail guide which is connected to two discs on both sides. The discs are the main
sealing element and have cylindrical surfaces, which can reach a precision up to the B class hard seal. The cylindrical surfaces are milled with a
prismatic groove, Into which a main gasket ring (fluorinated rubber or nitrile rubber, etc.) is permanently embedded with the molding vulcanization
method, contributing to hard and soft sealing when the valve is closed.

2 2 2%/ Manipulator

FHNRNEERIETARCE. T, 4. WIE. B, TRZAN, BEEARELD, WiEEHS RSTEE. BASRS2ENTRT
4, H@E B FE XA, IAR ST, BEESEFEI0T ERED, PN REGEEDMS, ASETER TELRS, WaE
FEH, @EAENENE, BIOEHEENMNE, ERBROTSMAEMEER, TRXALE.

LT TFXAFBR, mEREDFR, B LEEBD, B—EuwEEE0 KHEHEMENLTEERS.

LA FEARAR, BE L, THREOMNEEABSTH, INZFH, ENS ENNSHEXERAR. EAMNZE, HETENTNZ(
e HEMmmeEnt, MESSEERER, TEE, ERHNOTEHAREIRPER, HEFHAIIEE.

MENFTUFEYH, @ES5EM ( @4F ) mEEE—EnN, £, TERSKE, EENESHLT BT KR(ON =500 NEHSHEA XA EDM
&),

FREFMEMANALUS/NEEIRSD, MBEETZRIABEMI, URIEREHMNESEER, B4, b TASEEREEHURBIHMRENEFE, B
FERTHBNEHEENREANEE, B@AMNXARBRASENEESZ A TMFEHE, SEEEMEREMERRSEERTNEHERAE.

The manipulator mainly cansists of indication sign. handwheel, main shaft, bushing, ball pin, bracket and other components, and is fixed on the end cap and connected to
the spoel bar with a connecting pin. The manipulator part is an actuator for actions. To close the valve from the cpen position, turn the handwheel clockwise, and the spool will
rotate by 90° first to drive the disc to turn te the position of the flow channel mouth of the valve body. Then the spocl will move straight downwards to drive the disc to expand
radially and get close to the inner wall of the valve body until the soft seal is pressed into the groove so that the disc surface contacts the inner wall of the valve body to complete
the closing process.

To open the valve from the closed position, turn the handwheel counterclockwise. and the spool will meve straight upwards first. and after it reaches to a certain position, it
will rotate by 90° sothat the valve can be in a conducting state.

When the valve is in the closed state, both upper and lower flow channel mouths of the valve body are sealed with discs. namely double seal, and meanwhile two kinds of
sealing, soft and hard, can come into being on the sealing surface of each disc, thus ensuring zere leakage of the valve. When the valve disc is rotating. the soft seal does not
contact the valve body, centributing to zero friction, while the hard seal can protect the soft seal and alse functions for fire prevention.

It can be seen from Fig. 1 that the spool and trunnion (stem) structure is integrated. and there are sliding bearings on fitting parts between upper and lower trunnions and
the end cap and the chassis (rolling bears are used for those double seal rail valves with Dn=500).

Such a structure can not only reduce the friction resistance but also facilitate precision machining to ensure the soft seal' s rotation clearance. In addition. the integrated
structure of the spool and the presence of the sliding bearings ensure 1o protect the disc seal from the impact of the medium pressure, that is. the pressure difference generated
fram both sides after the valve is closed has no impact on the valve' s sealing performance, which is different from the common ball and gate valves which rely on the pressure
difference for sealing.
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o9 a0 30 FE B4 #H Materials for main parts
—— - =
%\\ //;—i 45 Part No. ZR Name ## Material
- 1 &= Bottom cover A216 WCB
' 2 Bushing C28000
3 HEi5 Blowdown valve SS304
4 RS Stud A193 B7
5 48 5 Nut A194 2H
6 =M Supporting foot Q235A
7 s Spiral wound gasket S5304+Graphite
8 ORI O-ring Viton
9 SRS Valve body A216 WCB
10 bl Vane QT500-7+Viton
11 e 2E Cock A216 WCB
12 WE Bushing C28000
13 e = Bonnet A216 WCB
14 A Packing Flexible graphite
15 R ES Packing gland A216 WCB
16 OFH O-ring Viton
T A 17 OFIE O-ring Viton
H 18 S FEE  Hexbolt 8.8
; /xé 19 EHE Flat gasket A3
< NI 20 Fa Bracket A216 WCB
NN 7 - 21 EHE Drive sleeve QT500-7
| », 22 EE Locating sleeve 1045
=P 23 £3h Drive shaft A182 F6a
24 R Oil cup M10X1
25 FEIE Rolling pin T10
% ol L 26 Bk A& Deep groove ballbearing GCri15
/ T 27 Xt FF [l Fh Split circular ring A276 410
/ 28 7o EEET  Hexsockethead cap scraw 8.8
S/ 29 Bk /%  Bearing gland Q235A
) / 30 R Indicator rod Q235A
: /a 31 EE#E  Gland nut 1035
R 32 Eig Disc spring 65Mn
33 Fit Handwheel QT400-18
34 EnE Guide pin A276 410
35 shc e Hexbolt 8.8
36 pE Spring washer 65Mn
37 ] pin shaft A276 410
38 5 check ring 65Mn
39 AN Hexbolt 8.8
40 ¥ Spring washer 65Mn

—. WEHESEHM BRI EE/Functions of Double Seal Rail Valve
1.0 K IThEE R 2 H 1% /Fireproof function and sealing performance

HMSHEREFHNFAHASH,. Z0ME. BPARBSHEREFGHTNEANEAXTNEE, EEEANRERTHEEEF, mMA

EMHEENRPBERTERE—ERNTEERE,

WEHSHEANTHEARAR. EFHES, EHFEERRRS. RESEH, RFHTURIEEERETRETEME, X
WMiFEENRE, REHAAREINNS, SHEFHEEITIMEM, ABENRASEHE. AtRMNE, BRXA@EZH, KA

B, ERHMESFTSERRIE, KYEARURIESZHME; REAXAREH, HERSGRIK, BEREEMHNINE.

The media in cil and gas storage and transportation systems are all flammable and explosive. Being fire—proof is a key focus in designing and
selecting an oil and gas storage and transportation unit which should not only have a good sealing performance but also can have a certain sealing

performance even when there is fire on the site.

The double seal rail valve all adopts a soft-hard sealing made, including discs, end caps. chassis and other structures. The soft seal can ensure
zero leakage in the normal working state, but when there is fire on the site, the soft seal may be destroyed, thus the hard seal will function as a primary
seal to prevent massive leakage of the medium. Instead, the gate valve has an unreliable sealing performance and it's difficult to ensure zero leakage
during long—term service though it has a good fireproof function with its hard seal; and the ball valve, with its soft seal, has a long service life, butit' s

not fireproof.
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2 BEEL Y ETNEE/ It has an online maintenance function

L@l P REH AR EEFRISE AR RAE (T8 ) ISR, SeBRNNEE BIRTER#TERG S, BYH
MUEBLTETEAEEMRSETHIT, MFESkEE 0o 20, SIgENTNEE LIFTARSTHE SR EGR, EEHEEEE
iy

When the soft seal on the disc is damaged for a certain reason, resulting in internal leakage or manipulator (actuator) malfunction, it' s not
necessary to remove the valve from the pipeline for replacement or maintenance; instead, the manipulator' s maintenance can also be done when the
pipeline pressure is not stopped. However, the gate valve or ball valve must be removed from the pipeline for maintenance or replacement and even the
valve may be just scrapped.

3. BB W Bt i ThEE/It has a double block and bleed function

WwE2(a)fn, RAWAREE ( MEKE ) RKBHEAR, AEXRTEHRZEZE—HME, HEEEZERRE, FittiREs T
B  HE EE Y, IEMASERFRATRAEERE,

EXRANFEHSHE, RF—T@RALH ERINENEZ((Db), RWEHSHMANEDE—HGER, J@ENXHAE, ATEHZRE,
EE—M@mmERR, WRHANTRBETSREAAY, AMBEAMHIRBRERKMESE, YEENRBRER, FTEETH2EE
MEEHE,; UFEEEREM, METATEEEHREERLSONE, €%F, AIATHREAH ARRK, DUBREFRET,

As shown in Fig, 2(a), two block valves (gate or ball valve) are used to block the medium, and a bleed valve is mounted between the two block
valves, When the block valves have any internal leakage, the leaked medium will be bled through the bleed valve, thus the two media will not be mixed.

If the double seal rail valve is used, only one valve can achieve the above functions (see Fig. 2(b)). There is a drain plug at the bottom of the double
seal rail valve. After the valve is closed, this plug can be removed. If internal leakage occurs on one disc side, the leaked medium can be bled through
the plug hole, thus avoiding mixing of the two media. When the working medium is dirty, the sediment can be bled through the drain plug on a regular
basis; when the pipeline needs to be overhauled, the medium residual in the lower part can be bled with the drain plug. In winter the accumulated water
in the cavity can be bled with the drain plug to prevent the valve from being frozen and destroyed.

i
pig:l t —
Mediumi N7 -
' Medium2
oty Bp;ﬁceﬁvﬁ\?ez
Bock valved
Biizﬁvlﬁve (a)fE 5 Ry BR BT 5 %

(a) Traditional block methed

il Drain pl
B2, X% H R it i Th At 2 O
2. Design principle double block and bleed functien % (b)ﬂgﬁ%mﬁ

(b) Double seal rall valve
4 B b 5 it I BE/1t has a cavity pressure relief function

API6DHISEHLE “Xt FRArAENEEHME, SERENEPERN, SARAEZHMIIE" , #HNEZRAREREMNELFTE
M. BFEARST, WEHBANPREENZEEREFATMREEZM, ZEZWARAME, XETARESSEFERME,
FHREMNEHSURBERUTHAEERS,

It" s stipulated in APl 6D: “All valves with double seal must has a pressure difference relief function when used in a liquid
medium” . The relief pressure difference is generated from the changes in the ambient temperature. In the normally-closed state,
the cavity pressure of the valve with double seal can increase rapidly due to the temperature rise, and if such a pressure difference is
not bled promptly, it can have a serious impact on the valve's operation.

Generally, the double seal rail valve with manual operation has the following two pressure relief systems
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MFDittERY: FHEERGEEAN—RELEHE LNIER (REN) . SARAFD BEASPHEEORER, TTRSIIEMtERY.
EHAEERY: ZRNEEREE—MNEEREARANERERS (LES) . ESRHEE1=E1, EFrE1. S\ mEsas TERUEER
. BRREP, HEAIEH, S$HEEF. SARATTURAXSHAMARER, SRELMEERS (—REE LHEEPRE) .

(1) Manual pressure relief system: The manual pressure relief system is generally a needle valve mounted on the end cap (see Fig. 1). When the medium is a
liquid which can be slightly bled into the atmosphere, it can be equipped with such a pressure relief system.

(2) Differential thermal pressure relief system: The differential thermal pressure relief system is a pipeline system with a one-way valve (see Fig. 3). In Fig. 3,
the needie valve 1, the tee 1, the one-way valve 1, the tee 2 and the needle valve 3 make up the differential thermal pressure relief system. In the system, the
needle valve 1 is normally—closed and the needle valve 3 is normally-open. When the medium is a liquid which cannot be bled into the atmosphere, it shall be
equipped with such a pressure relief system (generally pressure relief to the upstream pipeline).

5. B F &I AR INEE/t has an internal leakage detection function

LA TR AREN, HESSRMENLERE, MUTHSNEANEUIRES, AEEXARETHFEERSE S HEREAHTEER
A, @EEERR, TRMESELHEERE, EARTETEASHERN, NAEHEELE—EAER, EENERENTURAGELRR.

When a common valve is closed, it's difficult to detect its sealing effect, while it' s easy to detect the double seal rail valve, just by mean of opening
the needle valve connecting the pressure relief system to the end cap in the closed state. If the disc has any internal leakage, the medium will flow
through the needle valve. If it's not convenient to discharge the medium into the atmosphere, a pressure gauge can be mounted on the needle valve to
judge whether there is any internal leakage by means of observing the gauge pressure changes.

6.4 %5 H0 & B R E Th #8/Unique pipeline pressure reduction function

FEAERFEREEECRETPREESEEMEAE, DSEUEAXAR, EMANARETAR: EERERENAS, ERTNTRNENAS
HMiEEAR; HRETAMRAMN, BENMNEHSBELEENREZRS, BEEENEERRE, Bit, SEERERERES.

BEEERITNEA()FTT, EEWHEANLE, THZEEZETERERS, ZREOETHEE (WA, REIEER ) B 8 E
BH—NEERER, ZERGERAS, MASAZE, FHERFER,

FYHREANEHSNENEERITFERENEA D)=, BEREMEI VR L, Higitaafe, SRS, BREREE.

Pipeline pressure reduction is a key consideration in the design of manifolds in the storage tank area, that is, the pipe network is still full of the medium even
after the valve before the tank is closed; as the ambient temperature rises, the pressure of the medium in the pipe network will increase rapidly; when the
temperature difference fluctuations are substantial, the increased pressure will exceed the pipe's withstanding ability, which may easily lead to pipeline leakage.
Therefore, the pipeline should be equipped with a pressure reduction device.

The pipeline pressure reduction design is as shown in Fig. 4 (a): a pipeline pressure reduction system is connected between upper and lower reaches of the
main block valve, and this system consists of two block valves (gate, ball or globe valve) and a pressure reduction valve between the two block valves. The system is
costly and takes up too much room, not easy for site management.

The main block valve adopts the pipeline design principle of the double seal rall valve, as shown in Fig. 4(b), and the pressure reduction system is attached to
the main block valve, with a simple design structure and being space-effective and low—cost.
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