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Plan 02 Single Seals

Mechanical Seal Piping Plans

Plan 14

Plan 11 Plan 13

What What _ What ‘ outlet What What

Dead-ended seal chamber with Circulation created by the design v inlet Seal flush from pump discharge A Recirculation from seal chamber 4 outlet Seal flush from pump discharge and

no flush. of the seal chamber. through orifice. 6 P to pump suction through orifice. recirculation to pump suction with orifices.
“seal Why °.sea| Why Default single seal flush plan. Zseal Standard flush plan on vertical pumps. Combination of Plan 11 and Plan 13.

end view No fluid recirculation needed. end view No external fluid recirculation Wh end view Wh

Where o © needed. Sl @ ©° Why . e i venting

Cooling jacket seal chambers in high Solids removal from seal chamber. Seal chamber venting on horizontal Continuous seal chamber venting on vertical pumps.

temperature services. Where pumps. on vertical pumps. Seal chamber heat removal.

Clean fluids. Large bore/open throat seal ifice Increase seal chamber pressure and - Seal chamber heat removal. oifices Increase seal chamber pressure

Top-entry mixers/agitators with dry chambers. fluid vapor margin. orifice and fluid vapor margin.

seals. Dirty or contaminated fluids. Where Where - Where

tapered bore seal chamber shown ”
Vertical pumps.

Clean, non-polymerizing fluids
at moderate temperatures.

General applications with clean fluids.
Clean, non-polymerizing fluids.

Heating jacket seal chambers in fluids
that solidify at low temperatures.

Vertical pumps.

Seal chamber pressure is greater
than suction pressure.

( )
Moderate temperature fluids with
moderate solids.
Non-polymerizing fluids.
_ vents, What What - What inlet What , vents, What
v inlet normally closed O Seal flush from pump discharge Seal flush from internal pumping j inlet Seal flush from pump discharge ! Seal flush from an external clean v inlet i O Seal flush from pump discharge through
through orifice and cooler. ) device through cooler. through cyclone separator. source. cyclone separator and cooler.
° ° cooling out cooling out i © o ; ; cooling out L
o~ g Cooler added to Plan 11 flush Standard flush plan in hot water Pseal ?entnfuged stollds are returned gl/hy seal Combination of Plan 21 and Plan 31.
end view increases heat removal. services. end view 0 pump suction. eal chamber heat removal. end view A Why
; @ . oo .
Why Why o Why Process and solids removal from seal » Seal cooling.
ooler - Seal cooling. cooling coils (Eifuftlmem seal cooling with low cooler Seal chamber heat removal. D . ﬂom\’,;?,gtml AL : cooling coils Solids removal from flush and seal chamber.
cooling coils Reduce fluid temperature to increase I i (uid _ el T St?hdsbremoval from flush and seal ICICaI] E Increase seal chamber pressure and HeIElr Where
fluid vapor margin. ncrease Tiul vapo.r margm. chamber. fluid vapor margin. cyclone High temperature service, typically less
Reduce coking. temperature Improve water lubricity. Where . . temperature £ flow Where separator than 177°C (350°F).
: v . - indicator cooling in Where Dirty or contaminated fluids, water ('gpt'f:‘nglf) ® md'ltcamlr strainer E Dirty or contaminated fluids, paper 8 v A i Dirty or contaminated fluids, water with sand
cooling in AL , , - High t t ice. hot with sand or pipe slag. (opitonal) - pulp. cooling in ine sl
temperature High temperature service, typically ey Igh temperature Service, o - . _ . temperature or pipe slag.
® indicator e less than 177°C (350°F)., hydrocarbons. Non-polymerizing fluids. @ check valve from clean source, High temperature service. @indicator Non-polymerizing fluids.
drain, o o drain, Boiler feed water and hot water normally open Polymerizing and/or oxidizing fluids. drain,
normally Hot water over 80°C (180°F). normally over 80°C (180°F). [ : j [ ] Ty
closed Clean, non-polymerizing fluids. closed Clean, non-polymerizing fluids. b
ul
vent, ressure source, o level
nomaly - v pnorma”y o . o 0 o oeseurs What level indicator . =" transmitter What - What e
open trﬂ?;;l;trtzr Unpressurized buffer fluid circulation ik re=ll Pressurized barrier fluid circulation outlet normally closed’ Y ranemitter  Pressurized barrier fluid circulation outlet vent, normally closed Prfﬁsurltzed barrier rh.:Id circulation outlet E;egft%rrlrfglds?/ggg fluid circulation
o through reservoir. i essure through reservoir. with bladder accumulator. with piston accumulator. :
orifice E==2 o o © o orifice =2 pressu e o (] o N
Vsodll Fluid is circulated by a pumping ring ol transmitter Fluid is circulated by a pumping ring in °*sea| _——— Pressuré SOuree, - g),jiq is girculated by a pumping ring o o Fluid is circulated by a pumping ring Plan 54 wny :
end view in the dual seal assembly. o o8 the dual seal assembly. end view o] normallyclosed iy the dyal seal assembly. g ) liquid fiil, i the dual seal assembly. B EEsSil,
o I Wh S E . Wh I @temperature Wh g normally  Why Zero process emissions.
e Z‘,'gsedz T 5 Out}t;oard seal acts as a safety backup v inlet ) e s ] - transmitter e ) dosed Isolate process fluid. - Where .
- N |ovel HOI0 BUIER 2] - level Zero process emissions. reservoir) S Zero process emissions. ston Zgro process emissions. Used with pressurized dual seals.
level indicator LS | ansmitter Zero to very low prgce§s emssmns. | ¢ ansmitter Where . e Higher pressure than Plan 53A. gccumulator Higher'pressur.e than Plan 53A.
No process contamination is allowed. Used with dual pressurized seals. TR Where Dynamic tracking of system pressure. Lr;rmtr(;beuxftfirrnal
' . Where ) ) High vapor pressure fluids, light indicator Used with dual pressurized seals. . Where ; ' What
cooling coils Used with dual unpressurized seals. { cooling coils hydrocarbons. @ quuI:d filll, 4 High vapor pressure fluids, light Rl Used with dual pressurized seals. \ circulating system Unpressurized buffer fluid circulation
cooling in High vapor pressure fluids, light i " O—cooling in Hazardous/toxic fluids. : normaty ¢losed - hydrocarbons. High vapor pressure fluids, light Plan 55 by external system.
i hydrocarbons. ! Heat transfer fluids drain Hazardous/toxic fluids temperature hydrocarbons. Why
PP ' ' ’ indi o Outboard seal acts as a safet
drain, Hazardous/toxic fluids. Dirty/abrasive or polymerizing fluids. “Olrma:j'y Heat transfer fluids. ('ggt'lc;:glr) Hazardous/toxic fluids. backup to thel primary sl y
i . . . close . . .. . .
n((:)lrons]:ljly Heat transfer fluids. "glro";:('j'y Mixers/agitators and vacuum service. Dirty/abrasive or polymerizing fluids. Heat transfer fluids. I Zero to very low process emissions.
I’ - L No process contamination is allowed.
-I%W ERE— o (= Rl Where
\ : Used with unpressurized dual seals.
What What What What What
External quench on atmospheric side 1 oryf ] P ; Leakage detection on atmospheric side Leakage detection on atmospheric side
of seal. External drain with leakage detection Dt elilin 1 e dbesion of seal utilizing two throttle bushings in of seal utilizing a throttle bushing and
inlet /@ ) ) ) level on atmospheric side of seal. on atmospheric side of seal. (o) > 3
- coa] Quench fluids typically steam, nitrogen, transmitter Wh . Ieve.lﬁ Why PIT pressure Series. pressure orifice plug.
end view or water. °,fe"'{jw Saﬂ}a’ty indicator for primary seal block T °,Ze”'§W Leakage collection to detect for end view indicator Why indicator Why
‘ chamber i indi i i indi i
(¢ Drain connection to be larger than inlet block hEE E e va(IJvCe chamber process leakage. (] ) transmitter Safety indicator for primary seal to transmitter Safety indicator for primary seal detects
connection. velve Wh normall Safety indicator to detect seal failure - Ll detect fajure. il falure.
Why normally Ma egz used alone or with Plan 62 open y Y o o ' drain Minimize leakage from seal gland in Where
E Prevent solids buildup on atmospheric -0s que}/nch =I5 CQ{”“[:UOL:S mOFHtOFmQ of leakage case of seal failure. May be used alone or with Plan 65A
=ww quench, side of seal. 20E . H B rates 1o atmosphere. Where or Plan 65B.
check normally open R H E bypass gjgﬁ"‘]"gth close clearanc throttle H E byIPaSS LVJVhléfe i close ot May be used alone or with Plan 65A Used with close clearance throttle
’ N = line . o ine sed with close clearance throttle i i or Plan 65B. drain, see end view bushing.
st o . B . drain, see end view ’
: - Where ] Useful with single seals in remote & 5 bushing. ; et : - : fi ientati ; ; i ;
drain, see end view N "B S U 6 | S . “ or proper orientation _
I Used with single seals. A locations and critical services. 8B drain valve, i ) ) ) for proper orientation Used with flashing or non-flashing Used with flashing or non-flashing fluids.
for proper orientation = ] = Used with non-flashing, condensing fluids. . o
Oxidizing fluids or fluids that coke, hot H B = B normally closed fluids Useful when adding atmospheric side
hydrocarbons ’ ) g C ) ) ) Useful with single seals in remote loca- ) leakage detection to an existing seal.
< Orystalizing fluids or fluids that salt e seful With seals In remote locations IS ) G eE ) SErEss:, n Useful with single seals in remote
e UG LS drain, drain and critical SeTvces. Used with close clearance throttle orifice locations and critical services.
. normally bushings plug
Caustic. open .
Cold fluids less than 0°C (32°F).
Plan 72 Gas Seals Plan 74 Plan 75 Plan 76 Good Piping Practices
What What What vent What Y M Minimize line losses 1 Use long radius bends
A vent Unpressurized buffer gas control Pressurized barrier gas control [plteRIlE Drain from containment seal cavity A Vent from containment seal cavity Plan 53A DID‘H‘ & Use large diameter 7 Minimize component losses Plan 23
system. flow coalescing system. 6 o transmitter  ygqt, to liquid collector and vapor recovery. norm";:‘t’o on to vapor recovery. example ubing o example
- flow transmitter coalescing Containment seal support typically °/sea|\° transmitter L Gas seal support typically with - test isolation normally Why { P Why = I Only upward slanin " Optimize fo_”her'mos_yphon
= o view regulator filter with nitrogen buffer gas. = | end view regulator nitrogen barrier gas. end view connection  valve et Leakage collection for zero to very low Ot Leakage collection for zero to very low ”ne‘é Splope shallpbeg [ Check rotation direction high point vent
inlet OGR! SN Why inlet "o Why 5} - = e process emissions. ’ process emissions. 40 mm/m (0.5 in/ft). 1 Test for leaks
o= % Zero to very low process emissions. - Isolate process fluid. ¥ e indicator \ Safety indicator for primary seal. orifice S22 Safety indicator for primary seal.
<[= . rain ~[== qn rain pressure
as inlet, Safety backup to primary seal. - Zgro process emissions. . - Where :(? ; Where
gormally open Where drain, ngr;n;ﬁ; open  Where §'§ May be used alone or with Plan 72 drain, transmitter May be used alone or with Plan 72
Used with dual unpressurized normally Used with dual pressurized gas seals. =5 on containment seals. nolrmaLIy on containment seals.
i i i . . . ol s i i close i I
filter dlrlam,I ) cgntalnment seals. o closed filter drain, High vapor pressure fluids, light 8 g level tHUIdS thtat condense at ambient tHUIdS thtat do not condense at ambient
= normally closed  High vapor pressure fluids, light normally closed hydrocarbons. z 2 transmitter el plelrel DIz L] O drHin Ehnplelre Die:
orifice pressure hydrocarbons. Hazardous/toxic fluids. 5 S reservoir located High vapor pressure fluids, light norma”ay closed High vapor pressure fluids, light
transmitter Hazardous/toxic fluids. Services that do not tolerate liquid spe below seal drain port hydrocarbons. hydrocarbons.
,-é Clean, non-polymerizing, fr;e::rﬁfter P drain Hazardous/toxic fluids. Hazardous/toxic fluids.
non-oxidizing fluids. . - ; normally Clean, non-polymerizing, non-oxidizing Clean, non-polymerizing, non-oxidizing
Clean, non-polymerizing fluids. closed fluids. fluids. 0.91 m (3 ft)

Used in combination with Plan 75
and/or Plan 76.

Moderate temperature fluids. < normal liquid level
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