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Why Pumps Falil

 Pump failures are a major cause of unplanned outages

Causes of pump failure Pump repair costs

1% 39 2% l Shaft seal
1%

3%

Miscellaneous

Il 'mpeller
Operation

M Coupling
Housing

[ Roller bearings

5%

5%

34 %

Fig. 5.1: Analysis of pump failure. Fig. 5.2: Analysis of pump repair costs.
Mechanical seals account for 39 % Mechanical seals account for 4 A \
of pump failures. [1] 44 % of pump repair costs. [1] : E
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B S — A CXESECY

I, Suggested Ri y Seal larget MiBrs

Target for seal MTBF in oil refineries

Excellent >90 months
Very good 70/90 months
D— . Average 70 months
Bod 2t dllot Fair 62/70 months
ANSI ’ ) :
pumps, average, USA: 25 years S D monts
ANSV/ISO pumps average, Scandinavian P&P plants: 35 years
API pumps, average, USA: 55 years Table lil. Re =
API pumps, average, Western Europe: 6.1 years r?‘ﬁltvlfe that "I-argér" s less than “best ;t‘:!&:;;)y achioved”)
API pumps, repair-focused refinery, developing country: 1.6 years Refineries Chemical and other plants
API pumps, Caribbean region: 39 years SEALS Excellent | 90 months 55 months
API pumps, best-of-class, U.S. Refinery, California: 9.2 years Mverige: | Mmonhe 4 menths
All pumps, best-of-class petrochemical plant, USA (Texas):  10.1 years COUPLINGS Al plants Membrane type 120 months
All pumps, major petrochemical company, USA (Texas): 15 years e C——
BEARINGS Continuous operation: 60 months
All plants spared operation 120 months
PUMPS . 2
Based on series system calculation 48 months
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Bad Actor Pumps
Pump P20143

service: reduced crude

- Total repairsin last 5 yrs: 12

- Average life in 5 yrs (mnths): 4.61

- Total seal cost: $94,313

- Status: in progress

- Root cause/corrective action: loss of seal flush/
will install Plan 54 circulator
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Mechanical Seal Support Systems

« Swagelok Distributors are offering a product, panel or skid for the
Piping Plan specified by the customer

— 3 categories:
- Process Side — Flush Plans
- Between Seal — Seal Pots, Gas Seal Plans

- Atmospheric — Quench, Leakage Collection
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Old Pipe systems

* Piping systems- 2"
schd. 80 common

« Leak points, 90
degree elbows
provide flow
restriction

« Carbon steel has
replacement
schedule
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First Versions of Gas Panel
seal provider designs

« Design of panels was extremely basic

 Little consideration given to quality of
individual components

« Reliability and maintenance of panel not
given sufficient consideration
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Plan 72 & 74 — Swagelok Design

=

Fig. 41 API Plan 72 Panel . 4 N\
Panel shown with some optional components. Fig. 44 API Plan 74 Panel
Panel shown with some optional components. |
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Swagelok Seal Support Systems

Atmospheric Side Plans

Plan 62 )) Plan 65A ))



Seal Flush System

* Nipple is genelf";[ry 4"" 76"
length - Q

* Potential Ieak%oin I's

« Carbon steel §

« Low quality th§
gland port da
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Extended Male Connector
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SS-810-1-8-50553 SS-B10-1-8-49485 $S-1210-1-8-50553 $8-1210-1-8-439485
3 Tube x & MPT 5 Tube x 3 MPT ' Tube x 3" MPT 3 Tuke x & MPT
4 0AL 6" bAL 40 OAL &7 DAL
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Recessed Port Flush Connections
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Machined Shank Extended Male Connector

+ S$S-810-1-8-52166 (4” OAL)

« SS-810-1-8-52167 (6” OAL) / .,
+ SS-1210-1-12-52166 (4” OAL) N\ ) w/ |
¢ S$S-1210-1-12-52167 (6” OAL) J

AN
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H 53 - |

Even new installs need help
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Flush Plans

By-Pass From
Discharge

By-Pass From
Discharge

Return To
Suction —

(Alt. into Gland)
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Orifice Fittings

...to this
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MIN OPENING
AS SPECIFIED —
BY CUSTOMER

**2.02[ 51.3]

—"**90[22.9] ——

(

&S

1/2" TUBE O.D.

*13/16"BODY HEX

SECTION B-B
SCALEZ:1




Between Bearing Pumps
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Flanged Orifice Fittings




APl 682 — Orifice Fitting Assemblies

Plan 11 with Swagelok orifice flange

(3 custom solution assembly
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Cooled flush plans

Orifice Vent, Normally Heat Exchanger
Closed

Vent, No
Closed

By-Pass From
Discharge

Cooling Water —___
Connections

-—— Temperature

LIL™ Drain, Norm. Closed—"" %
Indicator

Drain

Gland ——
End View e Quench 0g S

23 © 2019 Swagelok Company. Swagelok confidential.



24 © 2019 Swagelok Company. Swagelok confidential.




Thermowell Tee

1/2" NPSM

1/2" NPSM

N

11/8in.

11/8in.|
hex 2.50| 63.5

Straight
Pattern
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Flush Plan

Flow Control Valve Flow Indicator (Optional)

Valve,
Normally Open

Pressure ) )
Indicator Strainer/Filter
Clean/Compatible
External Flush Source
Flush
Flush Clean Out
Trap
Temperature
Indicator (Optional)

Close < | _
Clearance }41_4 F+— Drain
Bushin il
. o T Gland End View
= =8 Gland

End View * Quench Optional
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Flush Plan
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Flush - Plan 32
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Flush Panel
I "
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Safety improvements

« Application Overview:
— Refilling seal pots

* Previous method to refill seal pot:

— Refill procedure is cumbersome,
inefficient and costly (4hrs)
- Shut down and cool equipment

Health and safety issues
- Use of ladder or climb on equip
- Exposure to hot / hazardous vapors
(up to 300 psi & 350F)

30
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Safe Fill Assembly

7 —
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Seal Pot Fill Tube Applicatio

* New method to refill seal pot:

— Provides for online refill
Each seal pot has a fill tube

Check valve provides online refill
- Reduced cost / no downtime

Standardized design
- Use of tube adapters

— Safe operation
Operator works from ground level
Gauge indicates pressure in line
No exposure to vapors
Single method to fill all seal pots on site

32
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Plan 53B

i
156.1, \
|
. |
’ I i G
| e il
| TEMPERATURE INDICATORS FOR (=5 i
246 ' | INLET AND OUTLET OF COOLER ARE
e« § i RECOMMENDED
156.1 \ : ]
{ TO DRAIN
L | A ICKET
3 o i
‘ |
: l X
' i
0 | | 3 43 '
: | B ™
l 1
1 ! - =t
- —t- Y - : | 18"-24 S L
' = @303
156 I ’
L
-t | - s FRE
g © S 1 g ; g1
T ; 2] v
|
D .
H »
e |
i
|
Il | \
DRIVER ON OPPOSITE END e e — y7 — \

Figure 1 Plan 53B Assembly
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CLOSED COLLECTION
SYSTEM

L \ | — 5 SWAGELCR FULL ASSEMBLY PN
(EXCLUDES ITEMS 14 & 16 AT SEAL
COMNECTION]

TO "SEAL SYSTEM FAILURE 3-GALLON: "ASTEMELY

FOR P-XYZ ALARM IN @/: 1" FILL CONNECTION S-GALLON W] COOLING COIL
- rasEEMELY

CONTROL ROOM

3 GALLON; “ASIEMELY™
FGALLOR Wy COOURGE oI
“asEEMELY

10-GALLON: "ASSEMBLY”
10-EALLON W] COOLING COIL

- 0,65 WALL TTENG, 55314

4l

(18

@) &)

8 In A
Nm.ooumum O 6\ ! D
}

OT TC EXCEED 38"

SLAND ERD: VIEW
oUTLEr
@ @
|
ko) o]
GUICK COMNNECT BREY

PROTECTOR WITH
LANYARD. MORMA

F. LY POSMON I3 COUPLED

[ T 2o .
:|u NIMUM —
5] FROM
SHAFT .
CENTERLINE -
SEAL SHALL BE PROVIDED
[ | | WITH FUMFING RING AND
—a0 / TANGENTIAL PORTS. TUBING
ARRANGEMENT SHOWN
ABCIVE AND IS PREFERRED

BEND TUBING AS REGUIRED:.

SEAL GLAND
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Circulating
Systems
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N2 PRESSURE
TO SEALS

2-3PSIG
14

PLAN 72/76 SEAL PANEL

PUMP#: PB-1628
ISOSTRIPPER
RECYCLE PUMP
LOCATION: 405P0608

BYPASS VALVE
NORMALLY
CLosen

* SSOLE #

BYPASS REGULATOR
SET @ 2-3PSIG

* SSOLE &

GAS TO SEAL SHOULD BE
FIRST ON/LAST OFF
PRIOR TO LINING UP

PUMP/AFTER PUMP 15

BLOCKED IN & DRAINED

o KANNCRAPANTETED
P sucsaase AN
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Application

Guide

Swagelok confidential.

APl Plan 32

API Plan 32 delivars a clean fiush fiuid into the seal chamber from an extemal sourcs. Typically used with & close-clearancs throat
bushing, this arrangement can be used fo ensure a higher pressure in the seal chamber. Flush fluid will migrate past the bushing so it
is important & ensure the flush stream is chemically compatible with the process fluid and that process fluid diktion is not & concem.

Plan 32
= Provides clean flush fluid to the seal chamiber when the process media s unsuitable to be wsed as the flush fluid

* Increases the seal chamber pressure and fiuid vapor marngin

Plan32is

walable a5 an assembled panel. The asscciated field installation kit for use in connecting the panel 1o your systemn is also
evmilable.

Panel contents:

Swagalok tubs fittings

PGl seriss gauges

» £3 series bal vahes

Swagslok pipe fittings

(CH series check valve

Pressure transmitter

=V zaries 2-vale maniiold

Mounting panel

M4 model fowmeter = Bracksis/miscellanecus

= N series neadle vahe PerwEre

Bimetal thermometer

TTW series thermowel tee

See page xx for additional information
onindwidusl compenenis.

Fig. 18 APl Plan 32 Panel
Panal snown with optional components.

ToSeal e —

L
e | Fig. 18 API Pian 32 PAID

L =~ Optienal companants shawn in red.

(Contact your sutnorzed sales and
‘sanvice canter for Information on optional

CENV'1d IdV



Kits & Assemblies
Plan 11 Kit

Ordering Information
Build an ordering number by combining the designators in the sequence shown.

Plan 11 Kit
:
SPK11 - L=l - Eol Esd- Bl Ed Bl
ncPrir.nan Tubing Size 5| Pump Dischalrg.ecllonnectov Type ) \ﬁ
o =

1. female NPT
femalk NPT

) ANSI flarge

a Pump Discharge Instrumentation

1 = None

mometer

ector Type (Flush)
8 Connex ! harmometer

1 fomale NSCLor

1 =Nme

API Plan 11
Kit components shown solid
and include optional
components.
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Configurable CA

Easy to use:

1.Select system

2.Select Part Number
3.Click Configure

Outputs:

*Bill of materials
*Description

*Estimated processing time
*Assumptions / notes

*Configured CAD File
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D File

Ix
L.

Swaedde

General

1 Product Type
SPK = Seal Plan Kit

2 Seal Plan
21 = Seal Plan 21

3 Primary Tubing Size
C =1/2Inch
K =12mm

1. Not compatible with Pump
Discharge Connection gauge or
transmitter. Must select flanged
Pump Discharge Connection.

Expert
Mode

SPK21 - € - € 3 1 -

2 3 4 5 1]

Seal Connection (Flush)
4 Connection Size/Type
B = 3/8" FNPT
€ = 1/2" FNPT
D = 3/4" FNPT
H=G348
J=G12
K=G314

5 Connector Style
1 = Standard Female Connector
2 = Standard Male Connector

3 = 4" Extended Male Connector, Hex
4 = 6" Extended Male Connector, Hex
5 = 4" Extended Male Connector, Round
6 = 6" Extended Male Connector, Round

6 Instrumentation
1 = None
2 = Pressure Gauge
3 = Pressure Transmitter
4 = Thermometer
5 = Gauge and Thermometer
6 = Transmitter and Thermometer

8

D =3/4" FNPT

M = 1/2" 150# ANSI Flange
N = 1/2" 300# ANSI Flange
P = 3/4" 150# ANSI Flange
Q = 3/4" 300# ANSI Flange

Instrumentation
1 = Mone
2 = Pressure Gauge
3 = Pressure Transmitter
4 =Thermometer
5 = Gauge and Thermometer
6 = Transmitter and Thermometar

A = Mo Orifice

B = Tube Fitting Union

C = Integral to Flange Adapter”
D = Orifice Plate®
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