RUHRPUMPEN
N

Specialist for Pumping Technology

Session 20 -

New Development in the
VS6 Pump Market

Simon Smith February 2023



Presenter Notes
Presentation Notes
Pre -commencement
Oscillate slides 1 & 2



Presenter Profile — Simon Smith

Simon graduated with an honours degree in
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Surrey in 1978 and began a long career in
the engineered pump industry spanning 40
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Presenter Notes
Presentation Notes
Commence on Slide 2
Morning Session
Good morning to those of you in Europe & Africa, good afternoon and evening to those of you joining us from Asia, and a very warm welcome to you all. 
Evening Session
Good morning to those of you on the West Coast, good afternoon to those of you joining us from the East Coast , good evening to anyone joining us from Europe or stations further East.
 
Thank you for joining this, the twentieth of our regular series of seminars on pumping topics. 
This one will last about 40 minutes allowing us the time for a Q&A session after the presentation
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RuhRPumpen Short Courses

Here is a listing of all the previous courses.

" No1-API610 12th v 11th editions = No 11 - Vertical Pumps (Part 1) Type VS1, VS2, VS3

" No 2 - Curve Shape = No 12 — Vertical Pumps (Part 2) Type VS4, VS5, VS6 & VS7

" No 3 —The Importance of System Curves = No 13 — Performance Testing of Centrifugal Pumps; the What, the

" No 4 - Selecting the Right Pump for the Application Why & the How

" No5-NPSH & Nss = No 14 — Testing & Inspection of AP1 610 Pumps

= No 6 - Mechanical Seals & Systems = No 15 — Start-Up, Commissioning & Troubleshooting Centrifugal
Pumps

" No 7 - Firepumps

= No 8 - BB5 Barrel Pumps ®= No 16 — Introduction to Positive Displacement (Plunger) Pumps

" No 17 — Refresher Session
= No 18 — Overhung Process Pumps OH1 & OH2
® No 19 - Vertical Overhung Process Pumps OH3-OH6

" No 9 - Pump Instrumentation

® No 10 — Non-Destructive Examination

Any you have missed you can get from our website using this link https://short-courses.ruhrpumpen.com/

Or from www.ruhrpumpen.com and follow the link to RP Short Courses
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Here is a listing of all the previous short-courses we have run during the last year
If you have missed any of them you can get a copy of the materials from our website
Use the following link 
https://short-courses.ruhrpumpen.com
Or go to www.ruhrpumpen.com & follow the link to RP Short Courses
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RuhRPumpen Short Courses www.ruhrpumpen.com

RUHRPUMPEN About RP Markets Products Services Downloads Contact : y RP short courses
b S

Pumps for

Oil and Gas

The most reliable and efficient

o
pumps with cutting-edge technology "M[[Ul |
e — R

B

according to APl standards

i
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== Learn More

The most efficient and reliable pump systems worldwide

Ruhrpumpen is an innovative and efficient pump technology company that offers highly-engineered and standard pumping solutions for the oil & gas,
power generation, industrial, chemical and water markets. We offer a broad range of centrifugal and reciprocating pumps that meet and exceed the
requirements of the most demanding quality specifications and industry standards such as API, ANSI, ISO and Hydraulic Institute.

=4 About Ruhrpumpen == Our Pumps
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If you go to www.ruhrpumpen.com you get to this screen
And here is the link to the RP Short Courses
Click on that and it takes you……CLICK
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NG RuhRPumpen Short Courses https://short-courses.ruhrpumpen.com/

SHORT COURSE 7

Fire Pumps for the Oil & Gas Industries. -cessful

Full session.

Downloads.

SHORT COURSE 8

Double Case Pumps (Barrel Pumps - BB5). —
Full session.

Downloads.

SHORT COURSE ©

Understanding pump instrumentation.
Full session.

Downloads.

SHORT COURSE 10

Non-Destructive Examination (NDE).
Full session.

Downloads.
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Full session.

Downloads.
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….to this screen
Which you can also access directly with this link https://short-courses.ruhrpumpen.com
You will see all the courses listed and you can click on any of them to see the course material
Most  of the 19 courses are up there. 18 of them I think.
We don’t like to put them up too soon after the live presentations or people will not bother to attend and just download them. This spoils the value of a live Q&A session which is actually my favourite part of these sessions.


https://short-courses.ruhrpumpen.com/

Session 20 —
New Developments in the VS6 Market
(vertical double case pumps for low NPSH service)

Vertical pumps, especially VS6 pumps, are among the least well understood pump types
among rotating equipment engineers, mainly because they are not as frequently used as
their horizontal brothers. This short course will revisit VS6 & VS1 pumps in API610

hydrocarbon applications and introduce an exciting new development in this market

segment.
Aimed at Process and Mechanical Engineers, and Consultant Engineers who specify

pumping equipment as well as Applications & Sales Engineers selecting and quoting
them
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Presentation Notes
Here is what we will be covering today
Firstly a presentation about VS1 & VS6 pumps.
Read slide

As usual we will be holding a Q&A session at the end. 
Please use the “Q&A” facility the bottom of your screen to ask any questions or make any comments. I will address those that I can live at the end of the session and the rest we will address by mail in the coming days.
 
We are recording this session and will make it available to all attendees as a You-Tube link as well as by emailing you a PDF version of the slideshow and the Q&A Summary from both of today’s sessions.
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Pump Type VS6
“Double Casing, Diffuser Type,
Vertical Suspended” Pumps
“Canned Suction” Pumps
“Vertical Barrel” Pumps
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VS6 Pumps — Zero NPSH,

The Spacesaver and Costsaver

Works on the basis that if you have Om NPSHA at Grade, 0 m NPSH,
then 3m down you have 3m NPSHA ¢ A
So we make the pump long enough, by putting in spool
pieces as necessary to position the first impeller low
enough to give you sufficient NPSH margin.

« Not just an NPSH saver but a space saver too.
Around 20% of the floorspace of the equivalent
BB2

 And a cost saver too. Less expensive than the
equivalent BB2

* One seal, one sealing system

« Once you can persuade your civil engineers to
dig a hole you are saving all the way. . A 4

www.ruhrpumpen.com
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Presentation Notes
Traditionally used when you have very low (even zero) NPSHA at grade.
Works on the basis that if you have 0m NPSHA at Grade, then 3m down you have 3m NPSHA
So we make the pump long enough, by putting in spool pieces (1m sections of pipe and lineshaft) as necessary  to position the first impeller low enough to give you sufficient NPSH margin.
Click
But it is not just an NPSH saver, it is a space saver too. 20% of the floor area of the equivalent BB2
Click
And a cost saver too.
One seal, one sealing system and less expensive than the equivalent BB2
Click
But civil engineers don’t like digging holes. There can be good reasons such as water tables and ground water quality. But if you can persuade them to do so you are saving all the way.
 
Big users for these pumps:
Light hydrocarbons (C2, C3, C4)
Condensate water in power stations
Ammonia
Liquid Oxygen, Liquid Nitrogen
They are available in API 610 & Non API (HI) construction
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SECTIONAL OF RADIAL VS FRANCIS VANE RUHRPUMPEN
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Note the difference between ‘flat’ appearance of ... compared with curved Francis Vane design
radial design “VLT-Radial” model (low flow, high head) of “VLT” model
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Presenter Notes
Presentation Notes
You will come across two different styles of VS6 pump. The radial design on the left which is primarily European design, and the Francis Vane design on the right which is predominantly of American origin.
The American design was a spin-off from borehole pumps which are widely used across the Americas. With borehole installations you are trying to get as much water as possible out of as small a diameter well as possible and maximizing efficiency. Length (number of stages) is not an issue.
Hence the Francis Vane. High capacity, small diameter, high efficiency, lower head per stage.
 
European manufacturers were not big in borehole pumps. We have plenty of surface water in Western & Northern Europe. So VS6 pumps were developed from horizontal process pumps. Radial designs.
So they tend to be shorter (fewer stages) and bigger diameter than their American counterparts.
Also flatter curves (25% headrise compared with 40% for the Francis vane) 
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Radial Francis Vane Mixed Flow Axial Flow
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Ruhrpumpen has both designs available – our German heritage design and our American heritage design – so we can offer the best fit for a given situation.
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VS6 — Multispeed — Semi Engineered Range

Selection Chart VLT VS6

—50Hz —60Hz
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Here is the range chart for the semi-engineered or “modularized” range (pricelist pump)
1000 m3/hr & 850m head 50 Hz
5000 usgpm & 4000ft head 60 Hz
21 Pump models, 55 hydraulics.
Most sizes have 2 or more different impellers (Low, Medium and High Flow meaning we can always change the impeller combination to maximise the efficiency.
This is also great for retrofitting should there be a change in duty in future years
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Here is the engineered pump range
Some big mixed flow pumps
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CONFIGURATION AND MOUNTING OPTIONS

13

www.ruhrpumpen.com
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528 REFEREMCE
e S e PART DESCRIPTION
H
B o7z CAN
E 7B CASE, SERIES
_— H o079 CASE. BOTTOM
IMECHARNICAL P
SEAL ASST, o
'H?:_\_ [+ NOZILE HEALD:
g 103 BEARING, CASE, BOTTONM
116 SEAL CHAMBER
3 167 SHAFT, PUMP
Moo f 176 IMPELLER, 15T STAGE
5 1761 IMPELLER, SERIES
g M WEAR RING, IMPELLER
]
W g 05 WEAR RING, CASE
-]
] il 56 RING, SPLIT, IMPELLER
2561 RING, 5PUIT, COUPLING
& g 17 BEARING, CASE, SERIES
o H 3171 BEARING, COLUMN
m 3172 BEARING, SEAL CHAMBER
i — 37 FLANGE, CASE, TOP
157
4 ) 382 COLUMN, SPODL
L _,__-'_j 4
: - 56 460 SUPPORT, DRIVER
E 1761 COUPLING, DRIVER:
£ e 21 530 COUPLING, PUMP
i ——B50 532 PLATE, ADJUSTING
i ———E7E 538 COUPLING, SPACER
B
b [ 676 KEY, IMPELLER
E e 6751 KEY, COUPLING
i e Z0n a7 CHRING, CASE
g 7471 O-RING, COLUMN
i H T8
§ — 7472 O-RING, SEAL CHAMBER
i ——— D75
# H 7473 O-RING, BARREL
g -
i " 950 GUARD, RING, RETAINING
g H
E ¢

MOTE: 5-1 Bosis hawe imtegrally cest impeller wear rings s Standard.

{
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Presentation Notes
Pumps are available with Above Ground Suction
Or (Click)
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950 / 1850

REFERENCE
NUMBER

PART DESCRIPTION

072
org*
079

120*
167+
176*
176-1*
256
256-1
72
37
317-1*
317-2*
377
382
529
530
532
538
650
676
676-1
Ay
747-1*
747-2*
747-3*
950

* Recommended Spare Parts

CAN
CASE, SERIES
CASE, BOTTOM
NOZZLE HEAD
SEAL, CRTG
SHAFT, PUMP
IMPELLER, 15T STAGE
IMPELLER, SERIES
RING, SPLIT, COUPLING
RING, SPLIT, IMPELLER
COLLER, LOCK
BEARING, CASE
BEARING, COLUMN
BEARING, STUFFING BOX
FLANGE, CASE, TOP
COLUMN, SPOOL
COUPLING, DRIVER
COUPLING, PUMP
PLATE, ADJUSTING
COUPLING, SPACER
HOUSING, BEARING
KEY, COUPLING
KEY, IMPELLER
O-RING, CASE
O-RING STUFFING BOX
O-RING, BARREL
O-RING, COLUMN
GUARD, RING, RTNG
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Presentation Notes
Below Ground
Depends how the user is running his pipework
Process Pumps are almost always Above Ground,
Below Ground tends to be in water service
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1. IMPACT OF NPSH RU,.@,MPEN

SUCTION IN HEAD Specialist for Pumping Technology
* NPSH Available must be stated by the customer ﬁ; _r:-j
* We can assume head/can is always full of fluid ] ]
\ )
* Vendor should ensure that it’s clear what is the NPHSA@ _ | I I' U
reference level of customer NPSHA. Often stated @ Suction .'lj‘ | \
) ) (customer) ’) .
pump suction flange or @ grade. When stated @ suction ‘y/ J{ [ NPHSA @
flange vendor should check with customer what is the T T grtade
assumed height of pump suction from grade. This : | iz, |(customen)
ensure we are 100% clear on the actual submergence -
over the impeller Length, L l
i Length, L
[ NPSHA @ Impeller = NPSHA customer + L J |
« If NPSHA @ Impeller is still not sufficient - lengthen the TlT
pump with column pipe to increase L .
NPHSA @ v megige| L& r y
. impeller e II
 NPSHR of pump defined by 15t stage only

* Once ‘L' is known then total can length can be calculated

16
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Presentation Notes
You specifying engineers need to think a little when you calculate your system NPSH – the available NPSH
You frequently tell us the NPSHA at the Centreline of Suction – Here. Which means you are assuming a value for this distance. Click
Better is that you give us the NPSHA at grade
We will calculate the required length L.
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1. IMPACT OF NPSH RU,.@,MPEN

( S U CTI O N I N CAN Specialist for Pumping Technology

e With suction-in-can the situation is different

*  Minimum distance of 2 can diameters must be considered
for distance from cL of suction-in-can to inlet of pump -

* Vendor shall ensure that it’s clear what is the reference
level of customer NPSHA and correct to CL suction if
necessary o

[ NPSHA @ Impeller = NPSHA customer @ CL Suction + L W T

e If NPSHA @ Impeller is still not sufficient then lengthen NPHSA l [ . _|
the pump with column pipe to increase L. Suction flange C”Stomew { /

remains on same elevation

Minimum 2 Length,L |
* Canis likely to be full above CL suction during operation, X can |:[F

but we do not assume it. Also there is usually some Diameter |
turbulence on the open surface of the fluid so we do not l Impeller -
consider L1 for NPSH purposes

k|

|

|
1 }—
Jf_

* Once ‘L is known then total can length can be calculated
17
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Presenter Notes
Presentation Notes
With below ground suction we DO want you to tell us the NPSHA at the suction flange (because you know where that is located)
We will then calculate the length L required.
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MOUNTING OPTIONS

& mw e w ok w R >
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Standard Design Standard Design with Standard Design with
Sole Plate Base Plate

O flange at the barrel Cne Mange on th Bamel
Haral mewnied cn ihe sole plate Bavred arsunted on b bibe plile

. Base plate mounted and adusted v the Foundaton Grouted
Sole plate mounted and adjusted on the foundation o \.::;m';-

One fange a1 the barnel
Barmel directly mounied on the foundation

www.ruhrpumpen.com 18
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Presentation Notes
4 Mounting Options
1 – Square mounting flange on the barrel is set directly on prepared foundations
2 – A square sole-plate is provided and set in the foundation when it is poured. The square barrel flange sits on that
3- A steel channel frame (baseplate) is provided and the square barrel mounting flange sits on that.


http://www.ruhrpumpen.com/
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MOUNTING OPTIONS

Eg ° Separate mounting flange on can was required
for AP1 610 8™ edition

° No longer required by API, but is available as an
option if required by the customer

www.ruhrpumpen.com 19


Presenter Notes
Presentation Notes
No 5. Separate mounting flange per 8th edition
Allows for through bolting on the Head/Barrel Flange rather than captive bolts in the barrel.
(no longer an API requirement)


http://www.ruhrpumpen.com/
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FLANGED VS THREADED BOWLS

Threaded Bowls (Non API) Flanged Bowls (API)

=

¢\ ', !

20


Presenter Notes
Presentation Notes
The pump comes in API & Non API designs
Non API (which is usually water service) will have threaded cast iron bowls.
It will also have integral wear rings, and taper lock bushes to fasten the impellers
API build will have flanged bowls, replaceable case and impeller wear rings and keyed impellers
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LOW NPSH FIRST STAGE

Specialist for Pumping Technology

 Low NPSH First Stage (13,000 Nss)
with wide operating range (15-120%
BEP)

 Some (non RP) designs use an inducer.

 Inducers historically had a limited
operating range (U shaped NPSH
curve)

* More recent designs have a broader
range

Elliott Cryodynamics

21
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Presenter Notes
Presentation Notes
Some vendors (RP included) use a low NPSH first stage impeller to shorten the pump as much as possible. This specially designed first stage has been designed to have a wide operating range while maintaining good NPSH performance.
Others will use an inducer to do the same thing. How well this works depends on the design of the inducer.
Historically inducers had a U shaped NPSH curve which limited the operating region.
More recent designs have a broader range.
The Oil & Gas industry is very suspicious of inducers and many specs forbid them
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AP1610 - MANDATORY REQUIREMENTS

Fabrication to ASME Section VIl stresses . [F |
-, APl 682

Specialist for Pumping Technology

External Seal Chamber Sized to

Weld Neck Flanges /u/ | Code Certified Welding
Full Penetration Welds,
Access to NDE where possible

Surface Mounting Flange /
(mandatory on 8t edition pumps.

Optional for 9t edition onward)*

1/8” Corrosion Allowance*

Flanged bowls

Split Ring and Key Impeller Mounting \

Separate Impeller and Case
Wear Rings

~— A.P.I. Material Codes

22
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Presentation Notes
Here are the main features of an API build VS6 pump
Go through slide
A note here on API Material Codes. A lot of pumps in light hydrocarbon service (C3, C4) have historically been supplied in S1 materials. For a VS6 pump that means steel pressure boundary, cast iron bowls, cast iron impellers. 12th edition has got rid of S1 as a material. So S5 (steel bowls and impellers) is now the minimum standard.


http://www.ruhrpumpen.com/
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FEATURES AND BENEFITS

AP1610 VLT
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Feature

4 - Piece Rigid Adjustment Coupling

External Seal,
Reduces Pressure for Mechanical Seal

Benefit

Maintains Superior Alignment, Spacer Allows Removal
of Cartridge Seal

I—

Integral Welded Spider

Ensures Maximum Shaft Alignment and

=

- / Support

Carbon Impregnated Bearings
throughout

Flanged and Bolted Bowls for all
Metallurgies

/]

Positive Split Ring and Key

Metal to Metal Rabbet
Fits with O-Rings

Low N.P.S.H. First Stage Impeller for
Shockless Fluid Entry

'/

Bottom Case Bearing /\___/

www.ruhrpumpen.com

Handles Wide Variety of Low Lubricity Fluids
Inert to Chemicals and Hydrocarbons

Ease of Maintenance with Galling Materials

Takes Thrust Positively, Locates Impeller

e
e

Superior Alignment, No Leakage

e

| ___— Optimum Efficiency, Shorter Pump Length

T Shaft Support at Critical Suction Area

23
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Presentation Notes
And here are some more features (on the left) and their benefits (on the right)
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VLT RAD IAL F LOW Specialist for Pumping Technology

.8
nnnnn

al O . Integrated thrust bearing
- Casted head

I
1
:'3.__
=l

« Balance drum

-
=

. it - |8 | - Discharge stage directly
;’ _ m 5 mounted to nozzle head
N AR 7
Y [ : B ' s~ . Integral can and mounting
il & flange
= )
- Stage casings — metal to
g g g

metal, rabbet fits, no o-ring

« Tie-rod (6x or 12x) design

&

—— Aldiigl

~
(=
& i —

2add A4

=

« Impeller hub and interstage
bush serve as sleeve bearing

i

www.ruhrpumpen.com 24
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Presentation Notes
Here are some of the differences between the European (Radial) and American (Francis vane) designs
Tie bolt design is most commonly applied
When lengthening the pump for NPSH reasons they usually just lower the 1st stage rather than the entire rotating element
As European motors seldom accommodate thrust the thrust bearing is built into the standard pump


http://www.ruhrpumpen.com/
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F RO M AP I Specialist for Pumping Technology

L H J
Lower Initial Cost
T u
Slip On Flanges
Integral Wear Rings Lower Initial Cost,
(not shown) Lower Maintenance Cost

Lower Initial Cost
Collet mounted /

impellers can be used

25
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Presentation Notes
The non-API pump.
Cost savings achieved in this less arduous and hazardous service.
Commonly used in condensate water services.
But is perfectly suitable for hydrocarbon service if API610 is not specified. Cost savings of around 25% would be realized.
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D ES I G N C HARACT E R I STI CS Specialist for Pumping Technology

® Collet mounted Impellers

" Ease of assembly and disassembly Non

" Ensures positioning of impeller API

" Lower cost and easier for maintenance

API

COLLET MOUNTED IMPELLER
“ Locked and keyed Impellers.

"  Positive retention.

" Important when pumping hot/cold liquids.

RIN KEYED IMPELLER . . .
G & " Less susceptible to loosening when subject to shock load

The use of locked and keyed impellers is mandatory for hot services above 230 deg F and below -20 deg F.
The reason for this is the tendency for collets to loosen.

We also like to use locked and keyed impellers for high suction pressures and also series pump operation

www.ruhrpumpen.com 26
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Presentation Notes
Collet mounted impellers vs Split Ring & Key
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Integral Wear Rings (Non API) Renewable Wear Rings (API)

* The choice of wear rings is available

= Integral wear rings is a cost saving

www.ruhrpumpen.com 27
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Presentation Notes

Integral wear rings vs Renewable wear rings
 
You always have renewable wear rings on an API pump by code.
But there is an important point
Because the head per stage is lower on a FV impeller the pressure breakdown across the the wear ring length is much lower than on a radial design. So wear is much slower.
(The above deleted para is true but I did not use it in the presentation – avoid confusion, tricky to get the message across in a short presentation)
On our non-API offering we encourage integral wear rings initially
When the first major overhaul occurs (probably 5 years) machine and fit bowl wear rings at that time.
Then at the second major overhaul occurs (probably 10 years) machine and fit impeller wear rings.
Technically, on an API pump you only need to have provision to fit replaceable wear rings in the future, so you could choose integral wear rings on an API pump initially.
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Fabricated Steel Discharge Heads
Pre-Engineered standard designs for the 100 to the 2000 VLT size

Meets APl 610 nozzle load requirements (Only APl model)
300# flanges standard for API VLT. 150#, 600# & 900# optional
All pipe, vent & gauge connections are ANSI Class 300

1504# flanges are standard for Commercial VLT
300# and above optional

Top flange has rabbet / register fit for motor - no field doweling or fit-up

Lifting Lugs

OSHA coupling guards

Standard motor mating flanges to NEMA standards for Vertical Solid Shaft Motor
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Presentation Notes
Being a fabrication we can design and build it pretty much any way you want or specify
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* Fabricated Steel Barrel (or “Can”)

* O-ring gasket seal to the head

 Sized to meet allowable velocities

e Elliptical bottom is standard on API VLT

e Flat bottom standard on Commercial VLT

i lialialia)

:

e 416ss shafting as standard

¢
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Presentation Notes

Elliptical end on the API version allows for a full penetration butt weld to the pipe.
Non-API version uses a flat plate as standard with a fillet weld
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= For API design bearing holder / 'spider’ is welded
into the top of each column piece and machined
concentric with mating flanges

= For Commercial design spiders can be drop—in
type. But there is an option for welded

= Better radial loading capability

= Rabbet /Register fit and o-ring sealing between column and head, and column and
bowl assembly

= Carbon Impregnated bearings as standard (usually graphalloy)
= Suitable for wide range of services and can tolerate upset conditions

* These bearings give excellent life when pumping dry liquids like propane, butane,
ethane and also condensate

= Bronze, Cast Iron, Nitronics are also available depending on the service
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Presentation Notes
Here we are looking on the top end of a column section. What you can see is the bearing spider which is integrally welded and machined with the column flange. Ensures perfect alignment. Very important when a pump can easily be 30 ft long and running at 3600rpm
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MECHANICAL SEALING OPTIONS
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DESIGN CHARACTERISTICS

MECHANICAL SEALS

= Seal chambers suitable for APl 682
mechanical seals

= Choice of arrangements to suit process

= Seal systems normally mounted away from
the pump, but engineering will look at
mounting on pump head on case to case
basis if required (photo)
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Presentation Notes
API version has seal chambers suitable for API682 seals
VS6 & 7 pumps most commonly have a Single seal with Plan 13 Sealing system (flush from the seal chamber back to suction)
Tandem (dual unpressurised) seals will use Plans 13 & 52
Double Seals (dual pressurised) will use Plan 53A or B
 
We prefer to have seal systems separately mounted on their own support stand. That sort of cantilevered load off the side of the pump is not good for nozzle loading or vibration
But we can do it as shown here.



API Plans 13 &14

Plan 13
Usual for VS6 Pump

i

Plan 11
Plan 11 + Plan 13 = Plan 14

=

Plan 13

Seal chamber pressure =
Suction Pressure + 25% of
Differential Pressure

l

/

Plan 14
Seal chamber pressure =

Suction Pressure + 75% of
Differential Pressure
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Presentation Notes
Plan 13 is usual for a VS6 Pump Click
The seal chamber sees discharge pressure which is broken down by the Throat Bushing and the Plan 13 seal flush system orifice to Suction Pressure + 25%
If this does not provide sufficient vapour pressure margin then adding a Plan 11 Click will raise the seal chamber pressure and ensure vapourisation does not occur between the seal faces. This is Plan 14
Most commonly this will be in low head pumps


Non-API VS6 Seal Arrangement

= No seal chamber (as standard)

= Seal is set in the pump discharge flow
and is self flushing

= No seal flush piping required

® (Seal chamber and flush plans are options)



Presenter Notes
Presentation Notes
On the non-API pump the base design is with no specific seal chamber. The single seal is set in the pump discharge flow which lubricates and cools the seal faces. The seal sees full discharge pressure in this configuration and needs no seal flush piping.
Seal chambers and seal flush piping are available when requested and, of course, are needed for Tandem or Double seals



API Plan 52

® Plan 52 uses an external
reservoir to provide buffer fluid
for the outer seal of an
Unpressurized Double seal
arrangement.

® Advantages: In comparison to
single seals, Dual Unpressurized
Seals can provide reduced net
leakage rates as well as
redundancy in the event of a
primary seal failure.

® General: Cooling coils in the
reservoir are available for
removing heat from the buffer
fluid. Plan 52 is often used
where the process fluid cannot

be affected with the buffer fluid.

Valve to collection system (normally open) —-———‘{'ﬂ_

Flow orifice

Make-up buffer liquid \L

Level indicator
-‘-‘-“-h"- |

Pressure transmitter with local indicator

Liquid buffer out (LBO) Level transmitter with local indicator

Reservoir

Cooling water in

Cooling water out

Reservoir buffer fluid drain

Liquid buffer in (LBI)

Buffer fluid drain

Image borrowed from AES Seals
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Plan 52
Used on a tandem or “dual unpressurised” seal.
You probably have a Plan 13 on the inboard seal.
The Plan 52 provides a flush to the outboard seal which will sweep away any leakage past the inboard seal.
If this leakage is in the liquid phase the level in the reservoir will gradually rise and trigger an alarm
If this leakage is in vapour phase then the pressure will rise in the vessel and trigger an alarm



API Plan 53A

" Plan 53A uses an external
reservoir to provide a
pressurized barrier fluid for a
pressurized Double seal
arrangement. Reservoir pressure
is produced by a gas, usually
nitrogen. Flow is induced by a
pumping ring within the Seal
Gland.

" Advantages: Reservoir size can
be optimized dependent on flow
rate. Wear particles settle to
bottom of reservoir and don’t
get recirculated.

" General: Heat is dissipated by
reservoir cooling coils. Barrier
fluid is subject to gas
entrainment at
gressu_res/temperatu res above

00 psi/250F 20 Bar/120C.

Valve from external pressure source (normally open)
Flow orifice

Make-up barrier liquid _L _

Level indicator —L

Pressure transmitter with local indicator

Level transmitter with local indicator

Liquid barrier out (LBO)

Reservoir

Liquid barrer in (LEI)

Barrier fluid drain

Image borrowed from AES Seals
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Plan 53A
Like a Plan 52 but this time pressurized with nitrogen.
The barrier fluid lubricates and flushes BOTH the inboard and outboard seals.
Leakage therefore is into the pump (inboard seal) and out to atmosphere (outboard seal)
Barrier fluid must be compatible with the process fluid and non hazardous.
Seal leakage will trigger a low level alarm
At higher pressures there is a risk of dissolving nitrogen in the barrier fluid which might bubble out between the seal faces.


API Plan 53B

" Plan 53B, previously termed 53

Modified, uses an accumulator to
rovide the pressurizing gas and the
arrier fluid. A heat exchanger is

included in the circulation loop to cool

the barrier fluid. Flow is induced by a
pumping ring in the Seal Gland.

Advantages: If the loop is o
contaminated by the Pumped Liquid
for any reason, the contamination is
contained within the closed circuit.
The make-up system can squIy
barrier fluid to multiple dua
ressurized sealing systems, on
etween bearing Pumps with2
gtuflfmg Boxes & 2 sets of Mechanical
eals.

General: The bladder accumulator
isolates the pressurizing gas from the
barrier fluid to ﬁrevent gas
entrainment. The heat exchanger can
be a water-cooled unit, an air-cooled
unit, or utilize finned tubing based
upon the system heat load.

Make-up barrier liquid |

Bladder charge connection
{normally closed)

. W— Temperature transmitter local indicator
: - Optional pressure indicator

Bladder accumulator

Optional valve
(for checking accumulator
bladder integrity)

VI (nONTY Coeed Pressure transmitter with local indicator

Liquid barrier out (LBQ)

{normally closed)

Cooling water out

Seal cooler

(vertically oriented,
finned air cooler shall
be installed if specified)

Coaoling water in

Temperature indicator (if specified)

Barrier fluid drain

Image borrowed from AES Seals
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Presentation Notes
Plan 53B
So for higher pressures an accumulator or bladder tank is used so the nitrogen is not in direct contact with the barrier fluid
An external cooler is used instead of cooling coils in the vessel.



AP I P I dan 7 6 To vapour collection system

® Plan 76 is a system to divert non- '
condensing primary seal leakage to a Flow orifice Np—
flare or vapor recovery system. e s e
Tube I
. | Pipe
® Advantages: Lower initial and Y —r 2
maintenance costs than dual ——l 2150 (6)
unpressurized seals using a Plan 52. Valve (normally closed)

—L—\/ _!_lJ!:;-‘-

" General: Plan 76 can be used in 5 S
conjunction with a gas purge from Plan | AN |
72. Can be used with dry-running, = —— _ ==
contacting or non-contacting -
Secondary Containment Seals.

Gas buffer inlet (GBI),
plugged unless used with
aPlan 72

I
f
!

|

I

|

Wﬁ Containment seal drain (CSD), closed

Image borrowed from AES Seals
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Presentation Notes
Single seals (Plan 13) often have a dry running gas seal as a back up with Plan 75 or 76 to detect any leakage past the inboard seal.
Plan 76
Detects seal leakage in the vapour phase by means of a Pressure Transmitter in the vapour collection system



API Plan 75

® Plan 75 is a collection system used
with Secondary Containment Seals for
process fluid that will condense at
lower temperatures or is always in a
liquid state.

Containment seal vent
(CSV), plugged

plugged unlass used with

Gas buffer inlet (GBI), To vapour collection system
a Plan 72 /

® Advantages: The collection reservoir
contains a pressure gauge and a high
pressure switch to indicate a build up
in pressure from excessive primary
seal leakage or failure.

Pressure transmitter

with local indicator
Flow orifice {

Level transmitter with

® General: Plan 75 can be used in ol i Sicntor O nacifiedl

~ak N Valve |
(normally open) E
conjunction with a gas purge from Plan
72. Typically dry-running, contacting
Secondary Containment Seals are used / Test connection (if specified) <7 |
.\'k

with this plan.

Containment seal drain (C50D)
Reservaoir

To liquid ceollection system (normally closed) -'"! =

Image borrowed from AES Seals
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Presentation Notes
Plan 75
Detects seal leakage in the liquid phase by means of a collection pot and level transmitter



API Plan 72

® Plan 72 for secondary containment

uses an external low pressure buffer
gas, usually nitrogen, regulated by a
control panel that injects it into the

outer seal cavity.

® Advantages: Introduction of a buffer

gas like nitrogen reduces fugitive
emissions, prevents icing on cold
applications, and provides for some
cooling to the outboard seal.

General: Plan 72 is normally used with
Plan 75 for primary seal leakage that is
condensing, or with Plan 76 for non-
condensing leakage.

A: Leakage management piping
depending upon process fluid

yr

properties.

(as Buffer

Z Inlet

f\SupplyI Outlet
=" To Seal

(Gas Buffer

System Components

O Shut Off Valve, Norm. Open
@ Coalescing Filter

£} Pressure Regulator

© Pressure Indicator

@ Pressure Switch

O Flow Indicator

© Check Valve

@ Shut Off Valve, Norm. Open
) Onifice

Vent, Flush

A .

-II— - —11@1"?&-\5:—:%‘/ Buffer

Iﬁk"ﬂ“!;ﬁ | Inlet
Drain,

Gland End View
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Presentation Notes
Used with a dry running gas back up seal
Flushes the space between the primary and back-up seal.
Reduces fugitive emissions and prevents icing
Usually used with Plan 75 or Plan 76 to detect primary seal leakage
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508
310
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673
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7474
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Presentation Notes
I mentioned earlier that the base design for the American designed VS6 is with thrust taken in the motor.
Most European and Asian motor suppliers do not have this construction as standard, so we have an optional construction with a thrust bearing in the pump.
Here is a grease lubricated bearing used on the smaller sizes.
You see it sits on top of the mechanical seal flange.
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45,00 4" 143,00
Ay A

A 7.00 |

12X @1.00 , o
PUMP MOUNTING PLATE lschargs, 1.50

~ £ INN© Q@ H A P8 R

BTS

DESCRIFTION CONMNECTION
WINDOW DRAIN _7SONPT -
SUCTION VENT 1.0 CLE00 RFWM FLANGELD
COUPLING GUARD
MECH, SEAL
METASTREAM CAUPUMG ASSY
AP PLANT I COMM. .7S0ONPT — SEE ROG9TI2

| 311 THRUST POT ASSY — SEE ROCAITI J

A—148. 3 & IMP

e
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Like this
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SEPARATE THRUST POTS

THRUST HANDLING IN PUMP
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REF. NO.| PART DESCRIPTION MATERIAL

161

221

346

486

308

510

523-1

635

665

673

673-1

676-3

676-4

697

747-3

819

878

878-1

A7

SHAFT, THRUST POT
SLEEVE, OIL
SLEEVE, BEARING, BALL
RING, SEALING-V
THRUST POT
COVER, THRUST POT
RING, RETAINING
BEARING, BALL, THRUST (QTY: 3)
BEARING, BALL, RADIAL (QTY: 1)
GAUGE, LEVEL
WASHER, LOCKNUT 40 W-80
WASHER, LOCKNUT 80 W-16
KEY, PRL (QTY: 1)
KEY, PRL (QTY: 2)
PIN, ANTI-ROTATION
O-RING
FITTING, VENT, BREATHER
NUT, BEARING, THRUST 40 N-08

NUT, BEARING, THRUST 80 AN-16
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NITRILE
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Presentation Notes
For the larger pumps we have an oil lubricated bearing built into the motor stand
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53.38 109.63
[1356] [2784]
21.63
MOTOR (CONDUIT BOX) CAN T [5407 T
BE ROTATED IN 16.38 |
90 DEG. INTERVALS [416]
(See mator print for details) 4.38
= [111]
24,92 30.00 2.00

[6373] [762] @)\ichorge '{_ [51]
(1) % _ﬁ[\?‘e.oo [ 406]

o/

I
A
]

1

!

(

U
1]
rf

|

. i

17 x: ’
i - - o

e DESCRIPTION [ connEcTIoN| 1

| 1| PLAN 13 CONN. .750NPT — SEE ROD9268 \ (5 - \@D

| 2| SUCTION VENT 1.0 CL—-300 RF FLGD,/VLVD /BLIND)

| 3| COUPLING GUARD 11.38

| 4| MECH. SEAL W/ SEAL CHAMBER 15.25 [289] 112.50 CL 1st Stage Impeller

15| 4 PC. RIGID SPACER COUPLING [387] ' [2858]

| 6 | INTERNAL BARREL DRAN — .75 CL—300 RF|FLGD/VLVD/BLIND

| 7 | DISCHARGE VENT .75 CL—300 RF__|FLGD/VLVD/BLIN}

8| 360 SQ_FOUNDATION PIATE

|9 | TRUST POT

TO| LB FOR SEAL SYSTEM 0.50 NPT T0 PLAN 53

11| LBI FOR SEAL SYSTEM 0.50 NPT TO PLAN 53
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- Technical Details
Pump VTP 10B-41

Applicatio  Water / Mining
n

- Flow 392 gpm (89
m?3/h)

Head 95 ft (29 m)
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And this
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New Development

- chkshlp VLT



Presenter Notes
Presentation Notes
Quickship VLT
Quite a few suppliers have a Quickship offering.
But this one is more comprehensive than anything else on the market. Most offer little more than a bowl assembly.



: : RUHRPUMPEN
Quickship VLT L s

Specialist for Pumping Technology

API| 610 Build Quickship Pump
This is what you get:-

* Afully compliant API610 12t Edition pumpset
* Built as a semi-engineered package with limited (but extensive) options

 Pump Sizes 100VLT through to 2000VLT (21 Pump sizes, 35 hydraulics)
1000 m3/hr & 850m head 50 Hz
5000 usgpm & 4000ft head 60 Hz

* Delivery Time 18 weeks (complete pump) ex works after receipt of order
(future target 15 weeks), 8 weeks (bowl assembly)
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Presentation Notes
The RP Quickship gives you:-
Click x 4 & read
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API 610 Build Quickship Pump

This is what you get -1

Quickship VLT

BOWL ASSEMBLY:

bowl(s)/suction bell - dual certification WCB/LCB

flanged bowl(s)

impeller{s) - Duplex 55

keyed impeller(s)

case & impeller wear rings - 12% chrome

bowl bearing(s) - carbon

product lube bowl bearings

bowl shaft - 12% chrome

bowl bolting - carbon steel

OPTION: basket strainer - galvanized steel

COLUMN ASSEMBLY:

carbon steel

flanged

open lineshaft

column bearing(s) - carbon

column lineshaft - 12% chrome

columng bolting - carbon steel

www.ruhrpumpen.com
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Presentation Notes
Here is the basic build
-Dual certified bowls as standard make them suitable for low temperature use
-Duplex impellers as standard
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AP1 610 Build Quickship Pump
This is what you get -2

HEAD ASSEMBLY:

fabricated - 1504 RF discharge flange - carbon stesl

stuffing box bearings - carbon

mechanical seal - cartridge (single or double; Ruhrpumpen choice of vendor)
Plan 13 seal flush - 30455 tubing

rigid adjustable 4-piece coupling

coupling guard - aluminum

head bolting - carbon steel

OPTION: flanged discharge vent connection

OPTION: flanged suction vent connection (when pump in can)
OPTION: packing

OPTION: suction in head - 150# RF suction flange

OPTION: 300# RF discharge flange

OPTION: 300# RF suction flange

OPTION: seal flush plan 14/52/53A/53B/65A/658/66A/668
OPTION: seal pot (for plan 52, 53)

OPTION: sole plate (standard RP dimensions) - carbon steel

49
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Presentation Notes
A lot of options here for the Nozzle Head
-Single or double seals
-Various Seal flush options
-Seal pots (52/53)
-150# or 300# flanges  
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Quickship VLT

AP| 610 Build Quickship Pump
This is what you get -3

MISCELLANEOUS:

Performance Test - Nonwitnessed only {Ruhrpumpen choice: use of job or test lab motor/seal & full length or short set pump)

Hydro Test - Nonwitnessed only

coating system AD2-M: corrosivity category C2 / SSPC-5P10 surface preparation / EP top coat / color code RAL 5003 ("Ruhrpumpen
blue") / exterior surfaces anly

standard packaging for shipment (goods mounted on pallet)

OPTION: can (for V56 configuration) - carbon steel

OPTION: suction in can - 150# RF

OPTION: suction in can - 300# RF

OPTION: Material Certificates [bowl(s)/impeller(s)]

OPTION: non-standard head and/or can dimensions

MOTOR:

Vertical Solid Shaft (thrust handling) - NEMA design standard

Ruhrpumpen choice of vendor & option to drop ship direct from vendor

200 HP maximum

2,4, or 6 pole

Enclosure options: WP1, WP2, TEFC, TEFC Div 2

460V / 3 Phase / 60 Hz / 1.15 5.F. (1.0 if used w/ VFD)

Premium Efficiency

www.ruhrpumpen.com
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Presentation Notes
-Performance Testing – Non Witness only
-Shot blast & Amerlock Self Priming Epoxy Paint finish
-MTRs
-Non standard head or barrel dimensions (means we can match existing installations; left hand and right hand pumps) This one is a big deal A big advantage.
 
Motors – the set up here is around American motor suppliers and specifications. I will address this some more in a minute.
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AP1 610 Build Quickship Pump
This is what you get — 4 — Documentation 1

Drawings Duration (Weeks)
Cross-sectional drawing (pump) 8
Certified dimensional outline drawing (with allowable forces and moments) 2
Certified dimensional outline drawing (driver only) 10

Shaft seal drawing 10
Cross-sectional drawing (shaft seal) 10
Wiring diagram (driver) 10
Coupling assembly drawing 16
Documents Duration (Wks)
Document index 5
Performance curve (predicted) 7
Production schedule 7
Inspection and Test Plan 6

Data sheet (pump) 8
Complete parts list (pump) 8
Nameplate (pump) data 8

Data sheet (driver) 10
Spare parts list (pump) 3

Final Data Book (all submitted documentation) index 8.8
Sub-vendor list 10.8

www.ruhrpumpen.com
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Presentation Notes
Documentation. Limited but fairly extensive I think you will agree
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AP1 610 Build Quickship Pump
This is what you get — 5 — Documentation 2

Test Results Duration (WAT)
Performance test data 2

Final Inspection report 2
Certified hydrostatic test data In FDB
Driver test data In FDB
Material test report In FDB
MNDT report In FDB
Balance data (impeller) In FDB
Final Documentation Duration (WAD)
IOM manual In FDB
Final Data Book (all submitted documentation) 4 Weeks
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AP1 610 Build Quickship Pump
This is what you DON'T get

1. No Bespoke documentation package

2. No Witnessed or Observed testing
(Testing might be carried out on a Saturday or on second shift or be rearranged at no notice so there is no
possibility of giving you advance warning of a date for even an Observed Test never mind a Witnessed test)

No NDE

4. No Customer Specifications with PO
(These will be reviewed, commented and agreed during proposal stage as required but the agreed scope of
supply in the PO will be a standalone document)

9. No Dedicated Project Manager. (Your PM will have 50 other jobs!)
6. NOTE — All the above are available but not in the Quickship Program

o

The above limitations make this more applicable to end user purchasers than EPC Contractors who are usually
constrained by Project Specifications and Requirements

www.ruhrpumpen.com 53


Presenter Notes
Presentation Notes
So that was what you DO get in the Quickship package. This is what you DON’T get
Click x 7 & read
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API 610 Build Quickship Pump

This Program has been rolled out, initially, predominantly for the North American market.
For Europe, Middle East, Africa & Asia (EMEAA) it will need some “tweaking”

It does not currently allow for:

* European / Asian IEC design & supply motors

* Separate Thrust Pots

* Flanged & welded seal piping

* Maybe other “essential EMEAA” requirements? You tell us!

NOTE — All the above are available but not in the Quickship Program
If the demand is there the program will be expanded to suit the EMEAA markets
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This Program has been rolled out, initially, predominantly for the North American market.
For Europe, Middle East, Africa & Asia (EMEAA) it will need some “tweaking”
 
Read slide
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HI Standard (Non-APIl 610) Quickship Pump
This is what you get:-

* An HI Standard pumpset
* Built as a semi-engineered package with limited options

 Pump Sizes 100VLT through to 2000VLT
1000 m3/hr & 850m head 50 Hz
5000 usgpm & 4000ft head 60 Hz
* Delivery Time 18 weeks ex works after receipt of order (future target 15
weeks), 8 weeks (bowl assembly)
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Now for the Non-API build pump – the Hydraulics Institute compliant pump
Not dissimilar to the API offering
Same pump sizes and hydraulics and materials
A Few less options 
Same 18 week delivery, 8 weeks for bowl assemblies
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HI Standard (Non-API 610) Build Quickship Pump
This is what you get -1
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BOWL ASSEMBLY:

bowl(s)/suction bell - ductile iron or dual certification WCEB/LCE (depending on maodel)

threaded or flanged bowd(s) (depending on model)

impeller{s) - Duplex 55

keyed impeller(s)

no Wear rings

bowl bearingis) - carbon

product lube bowl bearings

bowid shaft - 12%: chrome

bowl bolting - carbon steel

OPTION: case & impeller wear rings - 12% chrome

OPTION: basket strainer - galvanized steel

COLUMN ASSEMBLY

carbon steel

flanged

open lineshaft

column bearingis) - carbon

columin lineshaft - 12% chrome

columng bolting - carbon steel

www.ruhrpumpen.com
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-Ductile iron is an additional material as well as WCB/LCB
-wear rings are an option not in base price
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HI Standard (Non-API 610) Build Quickship Pump
This is what you get -2

HEAD ASSEMBLY:

fabricated - 150# RF discharge flange - carbon steel

stuffing box bearings - carbon

mechanical seal - cartridge (single or double; Ruhrpumpen choice of vendor)
Plan 13 seal flush - 30455 tubing

rigid adjustable 4-piece coupling

coupling guard - aluminum

head bolting - carbon steel

OPTION: threaded discharge vent connection

OPTION: threaded suction vent connection (when pump in can)
OPTION: packing

OPTION: suction in head - 150# RF suction flange

OPTION: 300# RF discharge flange

QOPTION: 300# RF suction flange

OPTION: seal flush plan 14/52/53A/53B/65A/65B/66A/668
QPTION: seal pot (for plan 52, 53)

OPTION: sole plate (standard RP dimensions) - carbon steel
QOPTION: full penetration welds on discharge head
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-Same discharge head and options
-Option for full penetration welds for the flanges (standard for this type is slip-on flanges)
-Same seal flush options
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HI Standard (Non-API 610) Build Quickship Pump
This is what you get -3

| MiISCELLANEOUS:

coating system AD2-M: corrosivity category C2 / SSPC-5P10 surface preparation / EP top coat [ color code RAL 5003 ("Ruhrpumpen blue®) / exterior surfaces only

standard packaging for shipment (goods mounted on pallet)

OPTION: can (for V55 configuration) - carbon steel

OPTION: suction in can - 1508 RF

OPTION: suction in can - 3004 RF

OPTION: Material Certificates [bowil|s)/impelier{s)]

OPTION: Performance Test - Nonwitnessed only; occeptance grade 28 (Rubhrpumpen choice: use of job or test lab motor/seal & full length or short set pump)
OPTION: Hydro Test - Nonwitnessed only

OPTION: full penetration welds on can

OPTION: non-standard head ond/or can dimensions

NOTOR:

Vertical Solid Shaft (thrust handling) - NEMA design standard
Ruhrpumgpen choice of vendor & option to drop ship direct from vendor
500 HP maxirmum

2,4, or 6pole

Enclosure options. WP1, WP2, TEFC, TEFC Div 2

460V / 3 Phase f 60 Hz / 1.15 5.F. (1.0 if used w/ VFD)

Premium Efficiency
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Same paint finish, same testing options
Same Non-standard head or barrel dimensions (means we can match existing installations; left hand and right hand pumps) This one is a big deal A big advantage.
Same motor options
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HI Standard (Non-API 610) Build Quickship Pump
This is what you get — 4 — Documentation 1

Drawings Duration (Weeks)
Cross-sectional drawing (pump) 8
Certified dimensional outline drawing (with allowable forces and moments) 8
Certified dimensional outline drawing (driver only) 10
Shaft seal drawing 10
Cross-sectional drawing (shaft seal) 10
Wiring diagram (driver) 10
Coupling assembly drawing 16

Documents

Duration (Wks)

Document index

Performance curve (predicted)

Production schedule

Inspection and Test Plan

Complete parts list (pump)

Spare parts list (pump)

oG (||~ ]|un
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Documentation not so comprehensive as the API package but par for the course
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HI Standard (Non-API 610) Build Quickship Pump
This is what you get — 5 — Documentation 2

Test Results

Duration (WAT)

Performance test data 2
Final Inspection report 2
Certified hydrostatic test data In FDB
Material test report In FDB
NDT report In FDB
Balance data (impeller) In FDB

Final Documentation

Duration (WAD)

IOM manual In FDB
Final Data Book (all submitted documentation) 4 Weeks
Documentation package "1" items submitted individually (NOT ONLY IN Final Data Book) NO

www.ruhrpumpen.com


http://www.ruhrpumpen.com/
http://www.ruhrpumpen.com/

()
Coming Attractions ©

To be Decided —

Next session will be 2" March (4 weeks time)
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 Well that pretty much concludes the fun for today
Here is where I normally get to advertise the next of the Short Courses.
But at this moment I don’t know what it is going to be.
I have several ideas – maybe magnetic drive pumps, maybe cryogenic pumps, one or two other ideas floating around in our corporate heads.
We will advertise it in due course.
 
The next course will be Thursday 2nd March (4 weeks time)
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I am leaving this meeting open for a little while to allow you to post in the Q&A box and I will endeavour to answer those that only need a short answer here and now. Those that need a fuller answer will be answered within a few days.
Anything you think of later – email to info@short-courses.ruhrpumpen.com
Our marketing team are standing by to direct your questions or suggestions to the best person to answer them and they will be sending you the You Tube recording and PDF of the Presentation & the Summarised Q&A from both of today’s sessions.
If you need a Certificate of Completion for this Short Course – again 
info@short-courses.ruhrpumpen.com 
 
Here - right at the end- are 8 slides about Ruhrpumpen that remind you of who we are and what we do
They will be in the pdf copy of the presentation you get so you can peruse them at your leisure
 
Now – on with the Q&A
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OUR PUMP LINES

Ruhrpumpen offers a broad range of highly engineered
and standard pumping products that meet and exceed
the requirements of the most demanding quality
specifications and industry standards.

Our pumps can handle head requirements as high as 13,000 ft
(4,000 m) and capacities up to 300,000 gpm (68,000 m3/hr).
Moreover, our pump designs cover temperatures from cryogenic
temperatures of -310 °F (-196 °C) up to 752 °F (400 °C).

Products include:

Single Stage Overhung Pumps
Between Bearings Pumps
Horizontal Multi-Stage Pumps
Vertical Multi-Stage Pumps
Vertical Mixed Flow & Axial Flow Pumps
Positive Displacement Pumps
Full Range of Industrial Pumps
Submersible Pumps

Magnetic Drive Pumps
Decoking Systems

Packaged Systems

Fire Systems


Presenter Notes
Presentation Notes
Overhung – Foot mounted or Centreline, ANSI, ISO, General Purpose or API610
Between Bearings – Axially Split, Radially Split, API compliant
Multi-stage – Axially Split Case & Radially Split Double Case (Barrel)
Vertical - Single stage, Multi-stage, API & General Purpose, Double Case or Single Case
Submersible pumps
Positive Displacement
Mag Drive
Packaged Systems
Fire Systems
I have added a few slides right at the end of the presentation as an appendix, showing the full range of our products. Scroll. But I don’t plan to spend any time on them in this Presentation, you can take a look at your leisure when you get a copy of this Session

That is the end of the commercial, now back to the subject matter!



OVERHUNG PUMPS

CATEGORY RP MODEL DESIGN STANDARD

ISO 2858 & 15783

CRP-M/ CRP-M-CC HI design (OH11)

Sealless Magnetic

Drive Pumps SCE-M API 685
IPP HI design (OH1)
HI design (OH1)
CPP/CPP-L ANSI B73.1
HI design (OH1)
CPO/CPO-L
Foot Mounted ANSI B73.1
OH1 and General CRP HI design (OH1)
End Suction ISO 2858 & 5199
Pumps GSD HI design (OHO)
SHD / ESK/ SK/ SKO ,
SKV / ST/ STV HI design (OH1)
SWP HI design (OH3A)
Centerline
e SCE API 610 (OH2)
SPI API 610 (OH3)
Vertical In-Line IVP / IVP-CC HI design (OH4 / OHS5)
Pumps m HI design (OH5)

Dimensionally compliant with ANSI B73.2

SPN API 610 (OH5)




\—
DESIGN

HSC /HSD / HSL .
HSR / ZW HI design (BB1) i
Axially split HSM HI design (BB3) O
ZM | ZMS | AN
1 and 2 stage ZLM | ZME API design (BB1)
HVN/J API design (BB2)
Radially split ‘@-
RON / RON-D API design (BB2)
SM / SM-I API design (BB3)
Axially split %
JTN API design (BB3)
Multi-stage
i i y A
Radially split GP API design (BB4) —
single casing
Radially split . @_
ST G A LINE API design (BB5)




VERTICAL PUMPS

DESIGN
CATEGORY RP MODEL STANDARD
VTP HI & API 610 (VS1)
VCT HI & API 610 (VS1)
Diffuser
HQ HI & API 610 (VS1)
VLT HI & API 610 (VS1)
Single I
casing Volute DSV /DX HI & API 610 (VS2) L
Discharge through
column — Axial flow VAF HI & AP1 610 (VS3) i
Separate discharge line VSP / VSP-Chem HI & API 610 (VS4) %
Diffuser VLT / VMT HI & API 610 (VS6)
Double
casing
Volute DSV /DX HI & API 610 (VS7)
SMF HI design (OH8A) !
Submersible pumps
VLT-Sub / VTP-Sub HI design (VSO0) F



SPECIAL SERVICE PUMPS

DESIGN
STANDARD

CATEGORY RP MODEL

Pitot tube pumps COMBITUBE HI design %
Reciprocating pumps RDP gg %‘;10 m
Vertical turbine VTG HI design (VS6) .H.

generator
-
Barge LS BARGE HI design I
ZNZ HI design @]
Floating dock pumps .
LvZ HI design ﬁi"
SVNV -
Cryogenic pumps VTG Cryogenic -

VLT Cryogenic
VLTV

Fire systems incorporate pumps,
drivers, control systems and

_ . pipework in a single container. NFPA-20-850
SHIE-PEE EEEUITE They can be skid mounted, with UL and FM approved
pump systems or without enclosure and components

supplied with electric motor or
diesel engine.
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