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TRISTAR HIGH EFFICIENCY GAS-LIQUID VANE SEPARATOR
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Company Profile

Tristar Technologies Pte. Ltd. is a Singapore based company who can supply separators, filters and
coalescers. Our business field is focus on petroleum, natural gas, petrochemical, chemical, coal chemical,
natural gas pipeline, natural gas treating plant, LNG, power plant, offshore platform and onshore terminal
etc. Our service and supply is to provide the customer complete separation engineering technology,
equipment supply, project management, quality control and after market service etc.

Tristar sets up branch company in Beijing China called Tristar Technologies (Beijing) Co., Ltd., main
purpose is to provide China customer better service and project management with our advanced overseas
technology to make separation equipment locally in China.

Except above, Tristar has signed some agent agreement with China local supplier to sell their high
quality product in overseas market, like pressure vessels, heat exchangers, reactor screens, pipe fittings,
HRSGs and expansion joints etc. Also Tristar has signed some agent agreements with overseas famous
suppliers to sell their product in China market, like gas cleaning and dedusting system, quick opening
closure system and static mixers etc.

Tristar focuses our separation technology in industrial area, we can supply safe, high efficien
professional separation solution and equipment, we have team on technology, before sales and after sales
to make our customer satisfaction to utilize our equipment and service.

The main separation area which we focus is as follows,

Solid separation from gas or steam, liquid separation from gas or steam, liquid separation from other
liquid, solid and liquid separation from gas, gas-liquid-liquid 3-phase separation, separator skid supply.
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TRISTAR HIGH EFFICIENCY GAS-LIQUID VANE SEPARATOR

SRR A NSRS B, FAE
EEMZORRAM A, TZRNET
BT, A, I FhEFAAURE
SRNBHE, LTHERCIEN -SRI
Tk, EHENIE / il [ HEDESE. B
EoEsE. FERURELRENNDEREN
EEAT ZHR A,

Tristar high efficiency gas-liquid vane

separator, utilizes American patent core
technology of double pocket vane element,
widely apply on the area of coal chemical,
petrochemical, chemical and oil refinery which
there is gas/liquid separation with big flow rate,
especially widely use on carbon monoxide
conversion, compressor inlet, intermediate
outlet, methanol fabrication, methanol low
temperature wash etc. in coal chemical process.
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Vane Separator Including the Following 4 Categories

o EHDER o TR HR

o BMSIASER o ZHIHR Ch. K. SHHH)

e |Inline separator o Vertical gas separator

e Horizontal gas separator ® Three phase separator (oil, water and gas separation)

TR S EBEOALE

Vane Separator Core Internal

SESRMRERIE

Separator Performance Guarantee

® KF 8 KLU ERIRE S BHXE] 100%;
HOSRRER IR E/)\TF 0.01kg/1000Nm’;
BB B RERNT 10kpao

100% liquid particle separation 8 microns and
larger;

Liquid carryover from the outlet gas will be less
than 0.01kg/1,000Nm?;

Pressure drop through the complete separator
will be less than 10 kpa.

HAESBESRHEORE

Vane Separator Inlet Device

Application Example

e Methanol Separator for Shenhua Ningmei coal
to Methanol Project;

e Methanol Separator for Shenhua Baotou 1.8
MTPY Coal to Methanol Project;

e Gas Liquid Separators for Shanxi Lu’an Coal to
Oil Project on Fischer-Tropsch Synthesis Unit;

e Compressor Inlet/Intermediate/Outlet
Separators for Petrochina Yunnan Oil Refinery
Project;

e Compressor Inlet/Intermediate/Outlet
Separators for CNOOC Huizhou Oil Refinery
Expansion Project;

e Gas Liquid Separators for Shenhua Ningmei
By-products From Coal Chemical Further
Processing Integrated Utilization Project.

SBBRNNR

Vane Separator Advantages

AR IEEMNATERE, AFIERRI BN
@

AR, BERBEEESRSEE/) 30%-40%;
DEMES, ERK;

REFIESRIETT, THREREREMN;

Tl Fr T ERARENTC, 75 M AFLERIE
HHEEL,

Can handle very big gas/liquid flow rate, and get
ideal gas-liquid separation performance;

Vessel size can be optimized which is typically
30-40% smaller than conventional separator
technology;

High separation efficiency with low pressure drop;
Vessel can operate continuously without any
spare parts to replace;

Process internals can be designed as removable
configuration which can be dismantle and installed
back from man way for cleaning purpose.

RS BERZO AN - MR A

Vane Separator Core Internal - Double Pocket Vane Element
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RITE=ADBER, [ ZNBATAK, Kb, 8L
FaFME, TEHITH. K S=ZHEPRNDB.

Tristar three phase separator, widely apply on the field of
petrochemical, oil refinery and offshore platform etc., mainly

for the purpose of oil, water and gas separation.

ZHSBERESUTHENER

Three Phase Separator Including the Following 2 Categories

o Fo= R E
FREHD RSB, KFE, FIAM A2 EAAGDES. RFME, MTISSIUE.
Ko S=MESE, REREEIRAT. BT RENIFERTEI.

o FHRBLE=HDHR
FRRERIRAFAGDER. K, FIANHEOBREAHDES. RFHE,
MTSEIA. K. S=ME0E, BERIEEEICERBEIET IR,

@ Traditional Three Phase Separator
Oil water separation by gravity, gas liquid separation by vane separation internal, so as to achieve oil, water
and gas separation. Separation operation is achieved by the adjustment of position gauge, level gauge and
valve opening.

@ Oil Water Coalescing Tilted Plate 3-phase Separator
Separate the oil and water with tilted plate coalesce assembly, and separate liquid from gas with vane
assembly so as to achieve oil, water and gas separation, the actual operation can be automatically adjusted by
dual weir plate.

SHARERIR D BRE

Oil Water Tilted Plate Coalescer Internal ~ Cyclone Assembly Inlet Device

TERAAfF NO3RE

RIRFLIR KRB E
Calming Baffle and Sand Jetting System

V- R R
V-bank Vane Assembly

—HESBESENTR

o BREMRMWNBRANENTIREHRT, T
BEERIRE;

® IRETREENBY, WIEAR BT RALET,
TEHBATLFohigtE;

o fi. k. SEHEIBRES, ERIK;

R RATE L IR S A,

D EERMERERIE

® AT 8 KU MR E S BIAE 100%;

o HOSEENREEHE/\F 0.01 kg/1000Nm?;
® JKHOKAPEmE/NTF 20mg/L;

® 100% 3% 20 KR LA ER7KARIHE 5

o ShH M EKE/NTF 50mg/L;

® 100% 5358 35 K KA EBRAR K

o EIENHEBMERNF 10 kpao

ISz F SE 51

o WFERELH WEF— KL TEHE;

o BAEXRAMAT ROTA3IE;

o EEETEIENNFRIS CO2 N TRAETE ;
o FHISH/RBICHE L BILEB S ;

o EIERIEEHRATA.

Three Phase Separator Advantages

@ The application of Coalescing Tilted Plate greatly reduces the
size of equipment, save space and investment;

® When the operating conditions fluctuate, the double weir
plate automatically adjust the liquid level without manual
operation;

@ Oil/water/gas three-phase separation has high efficiency and
low pressure drop;

® Sand jetting system can on-line clean the vessel bottom part.

Separator Performance Guarantee

® 100% liquid particle separation 8 microns and larger;

® Liquid carryover from the outlet gas will be less than
0.01kg/1,000Nm?

Oil content in the outlet water less than 20 mg/L;

100% separation of oil in water 20 microns and larger;

Water content in outlet oil less than 50 mg/L;

100% separation of water in oil 35 microns and larger;

Pressure drop through the complete separator will be less than
10 kpa.

Application Example

Shanxi Lu” an Mining Group Integration Demonstration Project;
Petrobras Rota-3 Project;

USA Texas West Ranch CO2 Oil Enhancement Recovery Project;
Iraqg Khurmala Dome Development North Degassing Station
Project;

® Nuoweixin USA Oil Field Project.
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Separator Performance antee .
o AT 8 HORDLEBTEN BAH 100%; |
| :—:—_—_:5"’ ° AT 5 BRI EME 3
‘ \ﬁu%ﬁiﬂﬂ?&@ﬁ:}%ﬁid\?
0.01kg/1000Nm?;
l- BB EBERNT 15 kpa.
® 100% liquid particle separation 8 microns and
™ larger; Q? a & € .
- ® 100% solid particle s paq’aﬂon ns and v
- larger; J}Wj" a "

o Liquid carryover from the outlet gaswill be le
than 0.01kg/1,000Nm’; Y )
Pressure drop throug| mp
will be less than 15 kpa.
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Cyclone separators include the following 2 Categories

o HEHEXETF5 E2s (SinTrifugal)
o ZEMRNEFHES

@ Sintrifugal Separator

® Multi-cyclone Separator
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7 %‘ﬁﬁﬂl?iﬁffr Multi-cyclone Element Assembly
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TRIQTAQ HIGH EFFICIENCY MULTI-CYCLONE GAS/LIQUID/SOILD SEPARATOR

Tristar

RFAEMSERNVEEDES, FAXELHNSERNEFRA,
IHZHNATRAT. A, €I, KhFTEASRENSTR. SEB. <
REDBHE, THEECIENREEE. Fﬁwﬁtﬁ%zﬁtﬁﬁr‘éﬂ’ﬂﬁ“)ﬁo

Tristar high efficiency multi-cyclone gas/liquid/solid separator,
utilizes American advanced muiti-cycione technology, widely uses on
large flow rate gas/liquid/solid separation in the area of coal chemical,
petrochemical, chemical, oil refinery etc., especially in the cases of
downstream of reactor in coal chemical plant, exhaust gas discharge

e " o GEALUELHETT, RELHREMNEREN;

f o The ability to separate the liquid from gas, separate

etc.

NEBRHNR

Multi-clone Separator Advantages

o BERI AN BRRTARHRE, BAIUNBREREE
BB, ERILURER DB SGENRIESEE;

° IEREAFERRRTEH#EE, ’it ERAIUESHES
IR AR ERT;

° WMESEKR, NEUER, ERE;

o EBIBHKIRIT AN B A RE S BHARKH S,

the solid from gas, separate liquid & solid from gas;

e Multi-cyclone element has different size for
selection, stack design for multi-cyclone element to
optimize vessel size;

o Big flow rate handling, high separation efficiency,
low pressure drop;

® Vessel can operate continuousty, no spare parts to
be replaced;

e Handle big liquid & solid content in inlet gas by
special design.

BHERETF (Sintrifugal) A Sintrifugal Element Assembly

RIFISEf)

Application Example

o WIETIRIEH REESUS T B iEX S B e,

® e HEZ NIRRT B BETEX S B Es;

® Chevron JIIRILSIEME MEBESD B8,

® IR 4000 MG / FEK—E LR BERE
RoEEE;

o BB XTI LB RN EEE;

o fLETIR 400 N / FEIR BRI ERTH
BEX D 2R

e Shenhua Ningmei Coal to Methanol
Revamping Project;

® Petrochina Pengzhou Oil Refinery Project;

e Chevron Chunadongbei Gas Treating Plant
Project;

® Zhejiang Petrochemical 40 MTPY Refinery
Integration Project;

e Shenyang Blower Works Zhongjin Taihang
Mining Project;

® Shenhua Ningmei 4 MTPY Coal Indirect
Liquification Project Heavy Oil Separator.




TRIIEBMA
The Advantages of Dry Gas Filter
BRUES EERE#HD;
BREFMUINFHE, WAIUENHE;

RERFAERESEEBHE RIS EREMSN. EHE,

High efficiency filter elementimported from USA;

Vessel can be arranged horizontally, or vertically;

Install end quick opening closure for the convenience of the vessel cleaning and filter element replacement.

Tristar

FRS IR MERERIE

D ilter Performance Guara
100% FREARFETF 3 HeRAE AT ;

AN D BEBRNER /\F 13kpa (EEEERET);

TS EIRER EI R AR AER 103kpas

100% solid particle separation 3 microns and larger;

Pressure drop through the complete separator will be less than 13 kpa;

Filter element replacement pressure drop: 103 kpa.

ISz F S5

Application Example

® S=£[H 135 FME RS 240 HMRETE;

® EFERAHAT ROTA-3IE;

o RIS RETHIERE;

o PHRMMRMUARASAM=ERAKELE;

ZINHL TITAS RASEZIETH.

Inner Mongolia Wulan Group 1.35 MTPY Ammonia & 2.4 MTPY Urea Project;
Petrobras ROTA-3 Project;

Iran Lordegan Fertilizer Project;

Petrochina Shaanjin Gas Pipeline Phase 4 & East West Gas Pipeline Phase Ill Project;
Bangladesh TITAS Natural Gas Pipeline Project.

FEMATRILIEEE

TRISTAR DRY GAS FILTER

REATFRT BB —REASRIREHRMATIE
2%, ARARERSEREPNERRR, FFAFRIED
ISR PR NAER,

Tristar dry gas filter utilizes multi quantity filter
element to filtrate the solid from gas with small
pressure drop. 4 ) A 13
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FRIEREEUTHE LR
Dry Gas Filter Including the Following 2 Categories

o BhF ks
o IXFidiks

® Horizontal Dry Gas Filter FRSLERES. ZRRAN
® Vertical Dry Gas Filter Dry Gas Filter Element, Stand Pipe and Assembly
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TRISTAR HIGH EFFICIENCY FILTER SEPARATOR

Tristar

ZHMASROILIED E2R, FIFAXEE JONELL 2FAEREROMREFZONEXH A,
ITZNAFRETI. A, KT, FESTENSEPRERDERRED B,

Tristar high efficiency filter separator, utilizes the technology of American JONELL
high efficiency filter element and double pocket vane assembly, widely apply the
separation of liquid and solid from gas in the area of coal chemical, petrochemical,
chemical and oil refinery etc.

SR ERIMSA
The Advantage of Filter Separator

© SRIBD EEFRE#HO;

o NETHBERNLMARRRINAZFIIEKIF

o DEMES, ERE;

o REAMINHAE, HAUERNFE;

o KAMBHNLRRASIRG, BERFERRY, MR REHIEME,

® High efficiency filter element imported from USA;

Separation function is changed from conventional meshpad to our patent vane assembly;
High performance, low pressure drop;

Vessel can be arranged vertically, or horizontally;

The application of reduced head quick opening closure can reduce the size of the closure to reduce the cost of the
equipment.

S ERRMRERIE
Separator Performance Guarantee
® KTF 3 KA LB EHATRL K K E 5 BIAE) 100%);
o HOSAEEN KA E/F 0.001kg/1000Nm*;
BT EEA £ B\ 2 5

OJELEI?%%EEE@.E%JTFB7kpa. . Rz F S
® 100% solid & liquid particle separation 3 microns and larger; Application Example

® Liquid carryover from the outlet gas will be less than 0.001kg/1,000Nm?;

® Pressure drop through the complete separator will be less than 13.7 kpa. ® EFEHRTEMPITSELIE;

® Salof REMR LNG IH ;

RERKKHETE ;
FERMASKRRTE ZHRE;
BFEEHAT ROTA3IE;
BEHME HMC SRR RIE ;
ZINHL TITAS RASELMRINE

ol

Technip Ningxia Hanas Gas Station Project;

Salof China Mini LNG Project;

Petrochina Changging Oil Field Project;

Petrochina East West Gas Pipeline Project Phase Il, East Section;
Petrobras ROTA-3 Project;

Pakistan HMC Gas Development Project;

Bangladesh TITAS Natural Gas Pipeline Project.

v 2 >

REFEREHIFTM A M H A N
Circular Vane Installed in the Vessel Circular Vane Assembly UL

Filter Element Assembly
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Tristar —_— Tristar
3 ‘ ~ . TRISTAR HIGH EFFICIENCY COALESCER SEPARATOR
[z AL Application Example
o HEMASAB_ARRELME; ® Petrochina East West Gas Pipeline Project Phase Il Eastern Section; RIPASHERLES TR, FIFZEE JONELL AT SIEER
o REMALLELTE; ® Petrochina Dalian-Shenyang Gas Pipeline Project; TINSIT N
o REHLRESEMMAE; ® Petrochina Shandong Gas Pipeline Network Project; R, AT _tﬂ'l')#ﬁ?k&)iﬂ?_ﬂﬁ%ﬁ* Iz
o NEHEEKRIIETE; ® Inner Mongolia Wulan Fertilizer Project; F")EE:H%ﬂzI\ Eﬂfm ’ﬂ.’:I\ Il RARELEFMISRT
e GEOil &Gas -I—E'Er:tt SHS kRS R ] e GFEQil & Gas Tllrka\l Salt L ake Gas anmaa Station Pr le EHJI_A‘PL_III;E/XIDK I‘P‘%"D JJ |'=r,| 5 I)’\IIIJdA ]Ffﬂé‘ﬁfg_l_ QE\.1$0
° EHEEHTERAHTSAEMIE TR, ® Technip Ningxia Hanas Gas Treating Plant Project. I -

Tristar high efficiency coalesce separator, utilizes the
technology of American JONELL high efficiency coalescer
cartridge, with combination of core double pocket vane
and multi-cyclone assembly, widely apply to coalese the
liquid and solid from gas in the area of coal chemical,
petrochemical, chemical, oil refinery and natural gas
pipeline etc., so as to get high purity process gas.
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ERRETBERLEUT=AXE

High Efficiency Coalescer Separator Including the Following 3 Categories
® BIREMEBRLE

o AERIM R ENRLR

o HERZENENZNRER

@ Single Stage Coalescer

@ Vane Coalescer

@ Multi-cyclone Coalescer
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Separator Performance Guarantee

© KF 0.3 KA EHIBEHAFIR K& A 73 555 E) 100%;

o HOSHRHRIEEH BT 0.001 kg/I000Nm’;

o BIENDERRMER/NF 13.7 kpao

® 100% solid & liquid particle separation 0.3 microns and larger;

@ Liquid carryover from the outlet gas will be less than 0.001kg/1,000Nm’;
@ Pressure drop through the complete separator will be less than 13.7 kpa.

HEoBBROMS

The Advantage of Coalescer Separator

o SMBLIELANEREREHO;

RIESBREER, ZNARUNARESBRRGERINET RN

R SHERNEFHITRIFAS;

NERED, EREIK;

A ERHRE SREUFENRIES EF.

High efficiency coalesce elementimported from USA;

Based on the separation performance requirement, Tristar can combine its
vane technology, or multi-cyclone technology together with coalescer to
meet the performance;

LRI P p @ High separation performance with low pressure drop;
ZERENRE R TA Y ZERERA MY REETRSAN @ Equipment can coalesce solid and liquid from the gas at the same time.
Multi-cyclone Coalescer Assembly Multi-cyclone Assembly Coalescer Element Assembly

13 14
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CERTIFICATE OF REGISTRATION
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Tristar Technologies Pte. Ltd.
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