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Objective

Understand the interaction betWeen the gas
ieguired to) lubricate; the seallandthe
effect off the gasionl pump; performance.



Background

NPSH test: problem withia gas seal
API endl suction pump: (1x2-9)
ested NPSHL at the rating was, 3. 7im
NPSHL 15’ 3.0m

Customer reguired that the INPSH. camn not
exceed 1.5m

Queted NPSH-was 0.6m

Pump: normal filew: 10% BEP & rated filow! 15%
BEP — these are system reguirements

s Pump designed to operate down to 10%) BEP



Operating) Conditions

Service: C4700 Suction
Condensate Injection

LLiguid: Hydrecarbon
Temp.: 31°C

Vapor Pressure: 18 'kPa
aps. (1.8 m abs.)
Specific Gravity: 0.666
Viscosity: 0.330 cp

Capacity: 2.3 m>/hr
Normal, 3.2 m2/hr Rated

Head: 65 m
Speed: 2930 rpm
NPSHr: 0.6 m
NPSHa: 3.00m

Suction| Pressure; 401 kPa
dauge (4.08 mrgauge,
14,29 mi abs.)

Min. Elow: 2.11 m>/hr

Seal: Non-Contacting Seals
Back-to-Back, API Plan 74



erformance Curve

CENTRIFUGAL PUMP CHARACTERISTICS

RPM 2930




Cross Sectional as Tested
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Effect of Varying Gas Pressure
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Cross Sectional - Bypass Line to
Suction Vessel & Stal. Tihreat Bushing

<50% BEP




Tiest with Bypass Line to Suction
Vessel & Std. Throat Bushing
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Cross Sectionall - Bypass Line to
Suction; Vessel & Clese Clr. Bushing

<50% BEP




Tiest with Bypass Line to Suction
Vessel & Close Clearance Throat
BUsning
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Installatlon




Conclusions & Recommendations

Nitregen gas caused the impeller to stall
= Different than impeller cavitation due toinsufiicient NPSH

Tiesting| perfoermed oni only one; pump! type
s Further testing needed to fully: understand all of the effects

Varying gas pressure
= Nossignificant impact

Impeller'without balancerhoeles
s, Reduces amount offgas reaching iImpeller inlet
= Increase in thrust leading

s [ncrease seal chamber pressure
Reguires Increase; in gas supply: pressure
s At low flow! internal recireulation: occurs

Bypass line; to suction vessel
s Reduces amount off gas reaching Impeller inlet
s Larger the size of the line the better (= 25 mm)

= Bringing| the line back to vessel assures gas will dissipate prior to
reaching impeller inlet



Conclusions & Recommendations

Close; clearance throat bushing
s ASsures, gasienters bypass line

All'three were required for this application

Didnt achieve liguidiseal tested value; off 0.6m
put; reduced NPSH. by 4x firemiinitial test

Being at 94% vaculm
s Reguires system to be 100%:, sealed
s Harder torseal Under vaculm than Under pressure

s As pressure is reduced size of bubbles Increases

I mm @ atmesphere -> .14mm| @ 50% vacuum -> .2mm| @
/5% Vacuum -> .32mmi @ 90% vacuun -> 1mm @ 100%
Vacuum

= Avoeid gas seals



Questions?
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