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Simon graduated with an honours degree in
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RUHRPUMPEN
N


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 & Canada 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 thirty seventh of our regular series of short courses on pumping topics. 
This one will last about 40 minutes allowing us the time for a Q&A session after the presentation
 
As in previous sessions we are trying to maintain educational content rather than product placement, so I have tried to speak about BB5 pumps generically rather than specifically but of course most of my photographs are of Ruhrpumpen product.
We believe this is very important in the new world order of many engineers working from home making in-workplace training that much more difficult.
 
As usual I include a few slides at the end of the presentation that remind you of who we are and what we do. But I do not dwell on them.
They will be in the pdf copy of the presentation you get, so you can peruse them at your leisure.



Here is a listing of all the previous courses.

Any you have missed you can get from our website www.ruhrpumpen.com

and follow the menu bar link to RP Short Courses

No 1 — API610 12th v 11th editions
No 2 - Curve Shape (1)
No 3 — The Importance of System Curves (1)

No 4 - Selecting the Right Pump for the
Application

No 5 - NPSH & Nss

No 6 - Mechanical Seals & Systems (1)
No 7 - Firepumps

No 8 - BBS Barrel Pumps

No 9 - Pump Instrumentation

No 10 — Non-Destructive Examination

®)
RuhRPumpen Short Courses

Continued next slide

No 11 - Vertical Pumps (Part 1) Type VS1, VS2, VS3

No 12 — Vertical Pumps (Part 2) Type VS4, VS5, VS6 &
VS7

No 13 — Performance Testing of Centrifugal Pumps; the
What, the Why & the How

No 14 — Testing & Inspection of APl 610 Pumps

No 15 — Start-Up, Commissioning & Troubleshooting
Centrifugal Pumps

No 16 — Introduction to Positive Displacement (Plung
Pumps

No 17 — Refresher Session
No 18 — Overhung Process Pumps OH1 & OH2

www.ruhrpumpen.com



Presenter Notes
Presentation Notes
Here is a listing of all the previous short-courses we have run during the last 3 years
If you have missed any of them you can get a copy of the materials from our website
Go to www.ruhrpumpen.com  & follow the link to RP Short Courses



http://www.ruhrpumpen.com/
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RuhRPumpen Short Courses

Here is a listing of all the previous courses. Contd

Any you have missed you can get from our website www.ruhrpumpen.com

No 19 — Vertical Overhung Process Pumps OH3-OHG6
No 20 — New Developments in the VS6 Market
No 21 — BB4 Multistage Pumps for the Power Industry

No 22 — Coking Process and Hydraulic Decoking
Equipment

No 23 — Pumps for the Desalination Market
No 24 — Cryogenic Pumps

No 25 — Magnetic Drive Pumps

No 26 — Mechanical Seals & Systems (2)

No 27 — The Importance of System Curves (2)
No 28 — NPSH & Nss Made Simple (2)

No 29 — Curve Shape, Head Rise & Allowable
Tolerances (2)

No 30 — Selecting the Right Pump for the
Application (2)

No 31 Comparison of API610 12t & 11th
Editions (2)

No 32 Pump Instrumentation (2)

No 33 Handling Viscous Fluids with Centrifugal
Pumps

No 34 Fire Pumps for the Oil & Gas Industries
(2)

No 35 Vertical Sump Pumps (Type VS4)
No 36 Engineered Systems

and follow the menu bar link to RP Short Courses

www.ruhrpumpen.com



Presenter Notes
Presentation Notes
Here is a listing of all the previous short-courses we have run during the last 3 years
If you have missed any of them you can get a copy of the materials from our website
Go to www.ruhrpumpen.com  & follow the link to RP Short Courses


http://www.ruhrpumpen.com/
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RUHRPUMPEN  AboutRP Markets ~ Products Services ~ Downloads Contact alect your p RP short courses

=,

Media Center

More Articles All Courses

Introducing the new Ruhrpumpen Website

Impeller Lift Procedure
Newsletter Ruhrpumpen Fire Systems - December 2022
VTP pumps for major water transfer project in Bolivia

COVID-19 UPDATE

Don't miss our

Introducing the RP ANSI Process Pump Range 5

Ruhrpumpen Resources —
Coolant System Maintenance COMING SOON
RP delivers APl 674 pumps for Gas Dehydration Package in
Algeria

Packing strips and packing gland tightening procedure

QUALITY

INNOVATION
www.ruhrpumpen.c EFFICIENCY 5



Presenter Notes
Presentation Notes
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

http://www.ruhrpumpen.com/
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RUhRPumpen Short COUT’SGS Session No / Topic Downloads

Pump Instrumentation 7 Firepumps 3,747

T 8 Barrel Pumps 3,904

= Q&AReport 9 Instrumentation 8,303

10 NDE 4,701

rorcouRsess o ] ) o 11 Vertical Pumps VS51,2,3 11,726
Handling Viscous Fluids in Centrifugal Pumps, & Handling Slurries in -

Centrifugal Pumps 12 Vertical Pumps Vs4-7 10,169

I 13 Perf Test & Inspection Part 1 10,317

® Download presentation 14 Perf Test & Inspection Part 2 10,370

:S.z:::‘::z;ecm leulatione 15 Startup & Commissioning 3,491

16 PD Pumps 8,858

SHORT COURSE 34 17 Refresher 2,969

Firepumps for the Oil & Gas Industries 18 OH?2 vs OH1 5,766

ot 0 OH3 ORb >0

® Q&AReport 20VLT 9,913

21 BB4 8,202

SHORT COURSE 35 22 Decoking 1,788

Vertical Sump Pumps - VS4 23 Desalination 2,284

® Full Session
® Download presentation

8 Q&A Report

www.ruhrpumpen.com



Presenter Notes
Presentation Notes
….to this screen
You will see all of the recent courses listed (here are the latest 4) and you can click on any of them to see the course material and download copies for viewing at your leisure 

Just the other day I requested some data on the number of downloads we have had for these sessions and I was very gratified to see these numbers
CLICK
Some 10,000 downloads for some of the earlier sessions that have been out there for a while



Session 37 —
“Double Case Pumps (Barrel Pumps — BB5)”

Aimed at Process and Mechanical Engineers and Consultant Engineers
specifying pumping equipment for refineries and oilfield installations as well as
Applications & Sales Engineers selecting and quoting them.

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
 This seminar is going to look specifically at Double Case (Barrel) Pumps API Type BB5 but I am going to spend a little time looking at why and when you need them and what the alternatives are.
You will see lots of examples of such packages at the end of the presentation.
 
We will be holding a Q&A session at the end. With so many attendees a fully interactive Q&A is impossible. At the last count there were over 180 registrations for this session alone and we have averaged over 200 attendees for all of the previous sessions.
So it won’t be fully interactive but we will do the best we can 
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.
 



Double Case Pump Type BB5

When do you need them?

= BB2 (1 stage) pumps run out at heads of about 300m (50Hz) and 500m (60Hz)
= BB2 (2 stage) pumps run out at heads of about 600m (50Hz) and 800m (60Hz)

= Beyond that you are going to have to look at Multistage Pumps of which there are four
types BB3, BB4 & BB5 and VS6 and also high speed integrally geared pumps (OH6)

= BB4 (ring section, tie-bolt design) is not fully compliant with AP1610 but is frequently used
for Boiler Feed and Desalination Feed services.

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
When do you need them?
Well, when your BB2 pumps run out of puff, you need a multistage pump
There are 4 options BB3, BB4, BB5 & VS6
Let’s look briefly at them.
BB4 (ring section, tie-bolt design) is not fully compliant with API610.
CLICK
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RING SECTION PUMPS RUHRPYMPEN

BB4 PUMPS - GP

* The GP pump is a diffuser type, horizontal, multi-stage, between
bearings, ring section pump-type BB4.

 |tis engineered to be the most reliable and exceptional pumping
solution for the most demanding high-pressure and high temperatur
applications across many industries, but specifically for Boiler Feed
Water service

e Its compact design, together with high efficiency hydraulics, provides
superior performance and exceptional reliability combined with easy
maintenance and minimal operating costs.

* Wide range of hydraulics (A and B impellers for same casing are available
to cater to different flow/head requirements with optimum efficiency)

1,500 m3/hr

Optimum NPSH performance with special, low NPSH first stage available S 57
, m

260°C
e Specially designed stages to accommodate interstage take-off flow

www.ruhrpumpen.com S ler 9



Presenter Notes
Presentation Notes
but is frequently used for Boiler Feed and Desalination Feed services.
A good, inexpensive, high efficiency design ideal for non-process applications.
Up to 1500m3/hr (6600usgpm) and heads to about 3700m (12000ft)
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¥4 Double Case Pump Type BB5

When do you need them?

= BB3 pumps have limitations on temperature (200C, 400F), pressure (100Bar, 1450psi) &
SG (0.7) —BUT DON'T LET THAT NECESSARILY STOP YOU CHOOSING THEM

www.ruhrpumpen.com
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Presenter Notes
Presentation Notes
Your next option is BB3
They have limitations imposed by API610 on temperature, pressure, and SG
BUT DON’T LET THAT NECESSARILY STOP YOU CHOOSING THEM



Axially Split Pumps BB1 & BB3

Limitation from API610 on use of axially split pumps

" 6.3.9 Unless otherwise specified, pumps with radially split casings are required in services for any of the
following conditions:

" g) pumping temperature of 200 C (400 F) or higher (a lower temperature limit should be considered if thermal
shock is probable);

" p) liquids with a relative density of less then 0,7 at the specified pumping temperature;
" ¢) liquids at a rated discharge gauge pressure above 10 MPa (100 bar; 1450 psi).

" Axial split casings have been used successfully beyond the limits given above, generally for off-plot applications
at higher pressure or lower relative density (specific gravity). The success of such applications depends on the

margin between design pressure and rated pressure, the manufacturers experience with similar applications, the
design and manufacture of the split joint, the user's ability to correctly remake the split joint in the field. The
purchaser should take these factors into account before specifying an axial split casing for conditions beyond
these limits.

" For an excellent article by Simon Bradshaw on this subject, follow this link
" https://www.linkedin.com/pulse/thngs-api-610-got-wrong-part-5-simon-bradshaw/

www.ruhrpumpen.com
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Presenter Notes
Presentation Notes
This is what API610 says about BB3s (Read)

Note that it is NOT a combination of a +b + c that leads to the radial slit requirement
ANY of these 3 triggers the requirement
The SG <0.7 requirement means any ethane, propane or butane pump would need to be a double case pump
But there is an important rider (bullet 5)



Axially Split Multistage Type BB3

SM PUMP



Presenter Notes
Presentation Notes
Multistage Pumps type BB3
Back to back impellers, half facing one way, half facing the other
(Trace the flow)
Back to back impellers balance the thrust so you just have lightly loaded thrust bearings
Here is the joint API610 is worried about



Axially Split Type BB3

Interstage Bolting ensures gasket
compression in this area and prevents
erosion caused by fluid washover.
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Presenter Notes
Presentation Notes
Note how our design has interstage bolting to ensure gasket compression in this area and so prevent washover between stages particularly at the centre bushing where Delta P is greatest
CLICK 
Here is an example of washover erosion on a pump which does NOT have interstage bolting
 
We are not unique in having this design. Flowserve does it similarly and I recall from my days with Flowserve pointing out to customers how many pumps we had in Propane & Butane service.
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APl 610 PROCESS PUMPS RUHRPYMPEN

BB3 PUMPS - JTN / SM —

Characteristics

* Heavy duty process design according to APl 610 latest edition (BB3 type)

* Axially split, horizontal multi-stage centrifugal pump

* Near-centerline mounted

* Double volute casing (SM)

* Diffuser casing (JTN)

* Single suction, closed impeller

* Thrust compensation by opposed impeller groups

* Side-Side nozzle arrangement

* Replaceable wear rings for casing and impeller

* Ring oil lubrication with option for hydrodynamic bearings for higher
powers

Applications

* Qil fields and terminals SM JTN
* Crude oil and oil product pipelines
* Water pipelines

* Fluid injection

* High pressure services Temperature 205°C Temperature 220°C

* Power plants
www.ruhrpumpen.com

Capacity 50 to 3,000 m3/h Capacity 10 to 350 m%/h

200 to 3,000 m 100 to 1,000 m

420 bar 130 bar

14



Presenter Notes
Presentation Notes
I won’t spend too long on this – it duplicates a little of what I covered in Session 4 “Selecting the right pump for the application") but here are 2 or 3 slides on BB3’s
RP has two designs
For lower flows the diffuser type JTN
For higher flows the double volute type SM
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BB3 (diffuser) pump - Model ‘JTN’ RUHRPYMPEN

* Pacific Heritage product and Ruhrpumpen Global
product

* The impellers are arranged in opposed groups to
reduce axial forces and thus help to reduce bearing
loads

* Shaft deflection less than 0.05 mm in the area of the
mechanical seal due to the ample pump shaft
dimensions and the balancing of the hydrodynamic
radial loads

* One piece diffusers ensure proper balancing of the
radial forces and thus help to reduce the bearing load.

: » Refineries * Power plants
3
CE[PREEy up to 480 m7/h U9 25 10 G « Qil fields * Boiler circulation
Head up to 1,200 m up to 3,900 ft * Petrochemical plants « Desalination
: * Chemical plants « Solar power plants
Pressure up to 130 bar up to 1,880 psi . Pipeline . Reinjection Pumps
Temperature up to 200 °C up to 400 °F

www.ruhrpumpen.com 15




Selection Chart JTN BB3 2 Poles

—50Hz —60H:z
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Presentation Notes
Range chart for the smaller, lower head sizes
300m3/hr & 700m 50 Hz
2000 usgpm & 3000 ft 60 Hz



BB3 (volute) pump - Model ‘SIW’

*  Double row bolting (2 or 3 different bolting sizes including
row located between stages) and shortest lever length
ensures uniform gasket compression, especially between
stages (confirmed by FEA analysis)

*  Optimized bolting design prevents fluid wash-over between
stages and allows application of BB3 below API limit of
SG>0.7.

Balance line provides axial thrust compensation and removes
the need for high pressure seal on NDE end

Axial split volute design allows rotor to be removed quickly
and easily for maintenance

Capacity up to 2,000 m¥h up to 8,800 gpm
Head up to 1,600 m up to 5,330 ft
Pressure up to 276 bar up to 4,000 psi
Temperature up to 200 °C up to 400 °F

www.ruhrpumpen.com
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Refineries

QOil fields
Petrochemical plants
Chemical plants
Pipeline

Power plants
Boiler circulation
Desalination

Solar power plants
Reinjection Pumps

17
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Selection Chart SM/SMI BB3 o LS
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Presentation Notes
Larger sizes
1250m3/hr & 1500m 50 Hz
6000 usgpm & 6000ft 60 Hz
This flow range is typical of other manufacturers too, not just RP
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VS6 Pumps — Zero NPSH,

The Spacesaver and Costsaver

0 m NPSH
" You've looked OH2 pumps and at BB2 i "

pumps and you still have an NPSH
problem

= Not just an NPSH saver but a space saver
too. Around 20% of the floorspace of the
equivalent BB2 or BB3

= And a cost saver too. Less expensive than
the equivalent BB2 or BB3

" One seal, one sealing system

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

3 m NPSH,

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
Of course light hydrocarbons C2, C3, C4 are likely to have high vapor pressure and low NPSHA so you may well need a VS6 pump anyway.
And that is an API compliant pump

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 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



Selection Chart VLT VS6

1
VS6 — Multispeed — Semi Engineered Range

—50Hz —60Hz
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83 167 250 333417 583750853 1667 2500 3333 4167 gom

FLOW
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Presenter Notes
Presentation Notes
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
Engineered versions also available
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Drive Gear

Upper Gearbox
Housing

Main Lube
Oil Pump

Bearing
Plate

Upper Journal
Bearing

Lube QOil Tube

OH6 Pumps

Sundyne LMV-311 Pump Cutaway

Input Drive Bearing

Pinion Shaft

Lower Journal
Bearing

Seal Housing &

Seal Ports

Lower Gearbox Seal

Centrifugal Oil
Separator

Impeller

Inducer

Input Shaft

Input Drive Seal

Up to 22,000 RPM!!

Desiccant Breather
& Oil Fill

Idler Shaft

Integral Lube Oil
System

Lube Oil Filter

Lower Gearbox
Housing

Single, Double &
Tandem Mechanical
Seal Options
Diffuser Cover
Diffuser

Heavy Duty Pump
Casing

Generous Clearances



Presenter Notes
Presentation Notes
Integral gearbox, high speed pump.
So here is your gearbox with a self contained lubrication system, with an easy to change automotive style filter.
A Barske type impeller
Inducer is definitely needed with these pumps. They can run up to 22,000rpm so you can imagine what that does to the NPSHR



OH6 Pumps

Performance Envelope and Specifications

* Flows to 1,100 gpm (250 m¥hr)
* Heads to 6,300 ft (1,921 m)

* Maximum case working pressure
3,465 psig (230 barg)

* Maximum suction pressure
1,000 psig (70 barg)

* Temperature range:
-200° to 650°F (-130° to 340°C)

* |Industry leading inducer designs
reduce NPSHr

* Multiple AF1 610 piping plans are available

« ASME B16.5 600# RF flanges standard
900# RF flanges optional on select models

+ Special metallurgies: all machineable
alloys available

www.ruhrpumpen.com
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Presentation Notes
Here is the range chart.
This (red circle) is their niche market.
No serious competition in this area.
Flows are just too low for a BB5 (horizontal double case pump) and a VS6 (vertical multistage) will have too many stages (20 or 30) to be a viable option.
End users either love them or hate them according to their experience.
EPCs often hate them because they do not fit into most pump specs – including API610 and API 682.
Lots of comments



RUHRPUMPEN

BB5 - DOUBLE
CASE PUMPS



Presenter Notes
Presentation Notes
Here we are 15 minutes into the presentation and we finally get around to BB5s



Double Case Pump Type BB5

Characteristics

* Heavy duty process design according to AP| 610 latest
edition (Type BB5S)

 Radially split, horizontal multi-stage centrifugal pump

 Centerline mounted

» Diffuser type (most common) or Volute type

» Single / Double suction, enclosed impeller

 Top-Top nozzle arrangement

« Alternate nozzle arrangements available

* Thrust compensation by balance drum or rotor design
with opposed impellers

» Speeds up to 6000rpm for high head requirements

Applications
 Hydraulic decoking
* Boiler feed

* Pipeline

 Reverse osmosis Capacity Up to 2,000 m¥h

« Amine / ethylene feed Up to 4,572 m
. Hydro_carbon che_lrge _ Up to 450°C
* Injection and Reinjection Pump

Up to 420 bar

www.ruhrpumpen.com
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Presentation Notes
Double Case Pumps – BB5
Used when you have no other choice!
High pressure, Low SG, High Temperature
Again most of this is generic not specific to RP
(Go through slide)



7N SELECTION CHART A-LINE BB5
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Presentation Notes
Here is the range chart
1100m3/hr & 2778m
6000gpm & 13000ft
This is the Ruhrpumpen range chart and covers the more "standard" or “usual” range (if anything can be considered "standard" or “usual” for this type of engineered pump). It is very similar to the Sulzer, SPX & Flowserve range charts. Of course we all have "built to order specials" that are out here (point) and up here (point) - but this is the general range for most manufacturers
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Double Case Pump Type BB5
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Presenter Notes
Presentation Notes
Here we see the Outer case which may be a casting or a forging
Three different casing constructions which I will come to in a minute
Integral D/E Cover, Separate DE Cover, Twist-Lock.
Top/Top nozzle configuration is most common. Can be Side/Side or Side/Top
The inner case which may be axially split volute type, or more commonly radially split diffuser type
Impellers may be in-line or (as shown here) back to back
(Trace the flow path)
This slide shows ball type bearings. Can be hydrodynamic type (Sleeve / Tilting Pad) on larger pumps. These require a separate lube oil system
Here is the Balance Line to equalize seal chamber pressures. Also acts as drain line for the Low Pressure areas of the pump
Here is the Non Drive End Cover
Release these bolts and you can pull out the inner assembly in this direction
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4 Double Case Pump BB5

Volute Designs
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Presenter Notes
Presentation Notes
Previous slide showed the more common Diffuser type construction, here we see the less common volute design
You can think of it like a split case BB3 pump in an outer casing.



Double Case Pump BBS5

Diffuser vs Volute Designs

Diffuser designs are more frequently seen than the older volute designs for the following
main reasons:

= \olute designs are generally bigger and heavier than diffuser designs (the inner case
is a casting, is bigger in diameter and has more material)

" |n diffuser designs multiple diffuser channels effectively balance the radial loads
compared with volute designs

" |n the diffuser design it is simple to provide blank/dummy stages to allow easy change-
out for future conditions

= Diffuser design allows replacement of individual stage pieces rather than the entire
inner volute assembly

= Future duty conditions can be achieved by changing the hydraulic combination of
impeller & diffuser (several hydraulic combinations are available) without changing the
barrel size.

www.ruhrpumpen.com



Presenter Notes
Presentation Notes
Less frequently seen…..
It is a bigger heavier pump than the diffuser design because the volute inner case is bigger.
Advantage of the volute design is in abrasive service (thicker inner casing and wider flow passages)
Also for maintenance although both designs require that the inner cartridge be removed and taken back to the workshop for disassembly, once you get it there you can remove the upper case half of a volute design and remove the rotor as a complete assembly.
 
Advantages of the diffuser design.
Less inner casing mass and wall thickness, together with more symmetry means less warm-up time required.
Lighter, less expensive

(go through slide)



Double Case Pump BB5

Complete Pullout vs Integrated Cover Design

* Complete pullout Design: Cartridge with separate drive end cover, which
is mounted on inner element and therefore can be pulled out fully
assembled (complete with DE bearing housing and seal) to save
assembly/disassembly time and minimize number of loose part to be
tracked and handled on site
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Presenter Notes
Presentation Notes
I mentioned a minute ago that you will see three different outer casing designs
Here are the two most common
Complete Pullout Design (read)
(Separate D/E Cover)
CLICK



Double Case Pump BBS5

Complete Pullout Design

Separate suction cover, which is mounted on inner element — Advantage
Full pullout design. No disassembly required before cartridge removal

o
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Presenter Notes
Presentation Notes
As you can see here the cover forging is separate from the Outer Case and is part of the inner casing
So the whole cartridge assembly including the Drive End Bearing housing and Mechanical Seal can be withdrawn as one assembly without any disassembly.
Click



Cartridge Installation / Removal

Complete Pullout Design
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Presenter Notes
Presentation Notes
Like this
Maintenance Engineers prefer this solution as it minimizes the number of loose parts to be tracked and handled
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4 Double Case Pump BBS5

Complete Pullout vs Integrated Cover Design

* Integrated Cover Design: Heavy-Duty Casing with integral suction cover.

DE-bearing and DE-seal is quickly and easily dis-assembled before the
cartridge is pulled from the casing.

(Heavier duty more rigid design)

www.ruhrpumpen.com



Presenter Notes
Presentation Notes
Integrated Cover Design (read)



Double Case Pump BBS5

Integrated Cover Design

Suction is integrated into the barrel casting/forging — Advantages

More rugged design. No O ring case/cover seal at drive end required
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Presenter Notes
Presentation Notes
Here you see the Drive End (Suction) Cover is integrated into the barrel casting / forging instead of being a separate piece
Design engineers prefer this design as it is a more rugged, robust design.
It also does not require an O-Ring seal on the Drive End
It is still a pull-out design, but you do have to remove the drive end bearing housing and mechanical seal cartridge
Then the inner assembly  pulls out like this



Cartridge Installation / Removal

Integrated Cover Design
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Thrust

Typical Balanced Impeller

Suction pressure —
Discharge Pressure —

Intermediate Pressure ————

Direction of Thrust h

Balancing holes

www.ruhrpumpen.com

&
A -
g .",I" ___.;- # .-_:.r.r i
'Illl'II . & .r'-_-" e
s A E o _:l_ *":_H
-, 8 fm
Iﬂ:\. xl_x"w-.: 9 H'\"‘-\. % H‘\-\. '\._-""\- y 5 r.--. ' I.. _,-"...__
hH‘x‘“;x“:h J'IIJ- .r ,-"f Ie""f:.;f-'
-\.:‘-\-: ""‘-\-x:' I.Jr -"llll ""\-" Ill' -\.___‘-.-“- ._.-'-;..-'
' LN P I |
-..l._-\.,:;'-;n‘_ g -Ilr_ul"r JIIIII "‘-\-M - ..\"x_ .H_.:, 5 III'
b T T F !."Il T T !
T T N _,l'r F ’z ."'. ! II|l
T Vo W l-I..-" J." ‘-. x l.l'
[y
/o IR f
Fi
/

/ / / Difection ofThrust

(o "'IH ! : / : f |. /

Balance Hole



Presenter Notes
Presentation Notes
Let’s talk about thrust for a minute. What is it and why do pump designers need to worry about it?
Here is a typical simple OH2 process pump
Here is the suction, the impeller and the discharge.
You will see case & impeller wear rings on the suction eye side and on the back side
CLICK
You have suction pressure acting on the suction eye surfaces
CLICK
You have discharge pressure acting on these areas (blue)
CLICK
Most impellers have balance holes drilled back to the suction side of the impeller
CLICK 
Here they are
WITHOUT these balance holes you would have discharge pressure acting on the entirety of the back side of the impeller and a CONSIDERABLE net thrust towards the suction
But WITH these balance holes you get a pressure breakdown across the wear rings and through the balance holes.
One of the great skills of a hydraulic engineer is in designing the balance holes to give the right amount of pressure breakdown without disturbing the flow of fluid into the eye of the impeller and thus impacting its NPSH performance.
CLICK
So WITH balance holes we have an intermediate pressure here (in green) resulting in a manageable amount of thrust towards the suction of the pump.
With a single stage pump like this the thrust can usually be accommodated by an angular contact thrust bearing.
But in a multistage pump with say 10 impellers, that thrust can be considerable. 


®
Double Case Pump BBS
FEATURE - Back-to-Back Arrangement | |

In a back-to-back arrangement the thrust is | | ‘

compensated so we can use antifriction bearings for —
many applications 5 = 2 = : _ g
I’—‘} — il ¥ s X
* Antifriction bearings are cheaper, simpler, easier % o §
to maintain, more readily available as spare parts | //’
. S . 4 -
* Removes the need for lube oil system = E
| 4

* Reduced weight / cost / footprint / maintenance / -
Lube oil system Less instrumentation

* Hydrodynamic bearing option (Sleeve / Tilt Pad bearings) available for the most stringent
applications

* Back to back configuration provides excellent rotor dynamic performance at low specific gravity and
high number of stages (due to center bushing and the resultant Lomakin forces)
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Presenter Notes
Presentation Notes
Lets talk briefly about Back to Back arrangement
Half the impellers face one way, half of them the other thus balancing the thrust.
I just have to show you this next slide to illustrate the principle
Click to slide 37
Then click back to this slide 36.
This means ball bearings can be used even on quite large pumps so obviating the need for a force feed separate lube oil system
Designs with In-Line impellers facing the same direction have higher residual thrust which has to be balanced out with a balance drum and require hydrodynamic tilting pad thrust bearings and a force feed lube oil system
 
In-Line impellers are most commonly seen on smaller pumps where the thrusts are not so great and on pumps with fewer than about 6 stages (where suction and discharge nozzles will interfere with one another).



‘Tm‘peuer in Back to Back
“vial thrust balanced, low

Thanks for this slide to Kirit Domadiya (who posts many interesting pumping articles and puzzlers on LinkedIn)

www.ruhrpumpen.com
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Presenter Notes
Presentation Notes
Illustrates the principle in an unforgettable way.
Thanks to Kirit Domadiyah for this slide.
If you don’t follow him already on LinkedIn you should consider it. He posts lots of interesting articles and puzzlers.


Integrally flanged case connection for Balance / Drain Line

Double Case Pump BBS5

Balance Line / Suction Drain Connection
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Presenter Notes
Presentation Notes
Balance Line
Balances the two mechanical seal chambers so they see the same pressure and can have the same seals (except that one has a CW pumping ring and one a CCW one)
Integral Flange on the case casting
Butt Welded construction balance line
Also acts as the Drain connection for Suction areas of the pump
Separate Discharge Drain connection. Again Integrally flanged.



Double Case Pump BB5

Balance Line / Suction Drain Connection

Integrally flanged case connection

Balancing Line rated for
600lbs (since it is subject to
suction pressure)

Integrally flanged casing connections

e 1% 1.25“ or 1.5“ casing
connection depending on size of
pump

* B16.5 Flange

Drain of the suction areas
via balancing line

www.ruhrpumpen.com



Metal O-Ring (Stainless Steel Grade 321 silver
coated or Inconel X750 for corrosive applications )

Double Case Pump BBS5

Features — Barrel Sealing — Axial Seal | = _
« Confined, no additional bending moment on the

casing cover flange

The metal O-ring offers superior sealing ability
because it is simultaneously under compression
and tension. Compression achieved by clamping,
tension achieved by small holes in the inner
diameter allowing high pressure liquid to enter
Requires low clamping forces

Temperature range from -296°C (-180°F) to 816°C
(435°F)

No tight-fit seal between the cartridge OD and the
barrel ID

Allows easier and faster assembly/disassembly.

No possibility to damage o-rings or shear rings
during assembly

* No hydraulic ram needed for assembly 40

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
Case to Cover sealing
(Read slide)
This is the high pressure high temperature construction
Regular elastomers can be used at lower temps and pressures



Double Case Pump BB5

Features — Barrel Sealing — Radial Seal

Sulzer “Twist-Lock” design
No casing bolts

Axial seal not possible — requires Radial Seal

Head Installed

Head partially
rotated

Head Rotated &
Locked

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
This is the third casing design I mentioned earlier
It is the Sulzer “Twist-Lock” design.
No bolting with this design (which you might think is an advantage) but you cannot use an axial seal (which requires compression from the bolting).
Instead it uses a Radial Seal



®
Double Case Pump BB5

Alternative Radial Seal Design (Shear ring)

* Radial O-rings (elastomer)
* Supported by anti-extrusion rings

* Demands accurate levels of concentricity for
sealing and perpendicularity

* Interference fit within barrel
* Needs hydraulic ram to install/remove
Risk of damage to O-Rings

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
Not a design Ruhrpumpen likes.



Double Case Pump BBS5

Alternative Radial Seal Design (Shear ring)

Cartridge can be sealed radially only
High probability for snagging the O-rings while
installation/ removal of the cartridge

High pressure acts against the O-rings; Anti-extrusion
rings necessary to ensure O-rings are not extruded

O-Rings & anti extrusion rings are custom made

Alignment of cartridge to casing during installation is
critical to avoid damage to close clearance regions,
particular in the region of radial seal annulus between
the barrel and cartridge

Shear rings are process wetted and vulnerable to
localized corrosion, resulting in difficulty to remove
after prolonged periods of operation

www.ruhrpumpen.com
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Presenter Notes
Presentation Notes
Here are some aspects to think about with the Twist-Lock, Radial seal design
Read slide 

The perceived advantage of the Twist-Lock system is that you get rid of the bolting which requires a hydraulic bolt tensioning tool. Not an issue on a large site as you will have them there for compressors, large pumps, gas turbines and so on
May be more of an issue on remote sites
CLICK



Double Case Pump BB5

Features — Barrel Bolting — “Superbolts * ” (Multi-Jackbolt Tensioning — (MJT))

What is Superbolt?

Superbolt tensioners are designed as direct replacements for conventional nuts and bolts. These devices can be threaded onto a
new or existing bolt, stud, threaded rod or shaft. The main thread serves to position the tensioner on the bolt or stud against the
hardened washer and the load bearing surface. Once it is positioned, actual tensioning of the bolt or stud is accomplished with
simple hand tools by torquing the jackbolts which encircle the main thread. The jackbolts transfer the preload evenly into the
main thread and, consequently, onto the joint. The main thread is tightened in pure tension.

How Superbolt tensioners work:

1) By tightening the jackbolts, a strong thrust (axial)
force is generated. This thrust force is directed
against a hardened washer. Jackbolts have a small
friction diameter and can therefore create a high
thrust force with relatively little torque input.

2) The loads are transferred through the nut body
which is positioned on the main thread by hand.

3) A hardened washer is used to transfer the force
while protecting the flange face.

4) The thrust (axial) force of many jackbolts and the
opposite reaction force of the main bolt head
create a strong clamping force on the flange.

5) The thrust (axial) force from the jackbolt creates
an equally strong reaction force in the main bolt.

The Superbolt principle.

www.ruhFpUMpeneom

Proven in the field

Superbolt tensioners are used in many industries:
Hydropower, wind turbines, gas and steam turbines,
nuclear, steel, mining, shipbuilding, offshore, chemical,
transportation, to name a few.

Advantages:

+ Higher preload - Tightening in pure tension allows
higher preloads on the same size bolt versus other
tightening methods.

* Proper bolted joint - Generating preload high
enough above the separating forces means your bolting
will not vibrate loose on properly designed joints. This
can eliminate costly equipment downtime.

» Elasticity - Added elasticity increases fatigue life of
the balted joint.

+ Design options - High preload capacity and accuracy
can allow for the design of smaller bolt sizes. Compact
dimensions and reduction of tooling sizes allows for
reduction of the size of machinery, reducing material
and machining cost.

Advantages:

* Hand tools only - Ordinary hand wrenches or
pneumatic wrenches are the only tools required to
generate immense bolt stresses.

» Increased safety - Installations are safe because only
small hand tools are required. This means no safety
hazards from immense hydraulic pressures, pinching
hazards, heavy lifting of large toals, or sockets
breaking under high pressure.

+ Space restrictions - Multi-jackbolt tensioners are easy
to install in confined spaces.

* Save time - Superbolt tensioners can be tightened in a
fraction of the time compared to most other methods.
Even though there are multiple jackbolts to tighten,
field experience has proven that by using air tools
installation times are fast and easy. Case studies
available at www.superbolt.com

* Trade Mark - Nordlock Group



Presenter Notes
Presentation Notes
This is the coolest thing I ever saw!
Multi-Jackbolt Tensioning – widely called “Superbolts” though that is actually the Trade name of Nordlock
Other manufacturers of MJT exist
It allows you to tighten the bolting using conventional handtools instead of requiring a hydraulic bolt tensioning tool.
You tighten the nut by tightening each of the jackbolts in turn using conventional hand tools.



Double Case Pump BB5

Features — Barrel Bolting — “Superbolts * ” (Multi-Jackbolt Tensioning — (MJT))

https://www.nord-
lock.com/superbolt/prod
ucts/superbolt-tool/

reddot winner 2020

* Trade Mark - Nordlock Group

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
You can buy a Superbolt tool to make it even easier.


https://www.nord-lock.com/superbolt/products/superbolt-tool/
https://www.nord-lock.com/superbolt/products/superbolt-tool/
https://www.nord-lock.com/superbolt/products/superbolt-tool/

()
Rotor

* Impellers of the RP design pump are individually secured with split rings in either direction as required by AP1610 11th
edition para 9.2.2.1 “Impellers of multistage pumps shall be individually located along the shaft by a shoulder or
captive split ring in the direction of normal hydraulic thrust”.

* Ruhrpumpen provides stepped shaft design for ease of rotor assembly/disassembly

 Some ‘APl 610 style’ pumps from competitors may offer designs where impellers are not individually secured, but are
in a ‘stacked’ design and held in place by impeller nuts on each end of the rotor

 Ruhrpumpen recommends individually secured impellers. This ensures that impellers are ideally located with respect
to diffuser positions and cannot move. It also allows the axial forces to be evenly distributed along the whole shaft,
instead of concentrated to the impeller nut locations

Axial securing of impellers by split
rings in either direction

Impeller fit with medium fit (transition

from clearance to interference)
46
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Presenter Notes
Presentation Notes
Moving on from the casing, let’s take a look at the rotor
We see a stepped shaft with each impeller located by split rings and shouldering so it cannot move axially and distributes the forces equally along the whole shaft


Double Case Pump BB5

Bearing Cooling Options (A/F Bearings)

Air Cooled Fan Cooled Water Cooled

Non-Drive End @ 30 °C ambient
Expected oil temperature @ no load : 75 °C
Expected oil temperature @ load : 80/85 °C

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
Bearing Cooling options
Seen here are anti-friction bearings used on most pumps.
We also have hydrodynamic (sleeve & titing pad) bearings used on larger and high speed pumps.
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RP

¥4 Balance Drum (for In-Line Impellers)

Close clearance
pressure breakdown

P

Suction Discharge

Balance Drum Balance Drum Liner
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Presenter Notes
Presentation Notes
Balances 85-95% of generated thrust. Residual thrust is handled by thrust bearing.
Used for In-Line impellers
Most reliable design for transient conditions (start-up, run-down, temp changes, daily starts & stops)
No axial movement
Leakage increases with wear leading to efficiency drop


®
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Balance Drum (for In-Line Impellers)

AVAILABLE BEARING SELECTIONS WITH BALANCE DRUM

Antifriction Hydrodynamic

* DE: Single row, deep groove ball bearing * DE: Radial Sleeve Bearing

* NDE: Paired back to back, single row, angular * NDE: Radial Sleeve and double acting tilting pad thrust
contact ball bearings bearing

e Lubrication: Ring oil lubrication with Constant e Lubrication: Forced Feed Lubrication

Level QOiler and Sight Glass [Option for Qil Mist]
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Presenter Notes
Presentation Notes
With the Balance drum you have residual thrust to accommodate. It only balances 85-90% of the thrust
So you need an angular contact thrust bearing, ring oil lubricated to take that residual thrust
On larger pumps with higher residual thrusts or when specified you can have a hydrodynamic – tilting pad – bearing.
This will require a force feed lube oil system.
Maybe API610 or maybe API614
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RP

¥4 Tilting Pad (Pivot Shoe) Hydrodynamic Bearing
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Presenter Notes
Presentation Notes
Used on larger pumps and higher speed pumps and on In-Line rotor designs where thrust loads are higher



Cartridge Installation / Removal

Complete Pullout Design
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Presenter Notes
Presentation Notes
Slides 51 to 57
Revisiting the inner cartridge removal process.
Uses a special mounting tool shown here in red.
The complete cartridge design



Cartridge Installation / Removal

Complete Pullout Design
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Cartridge Installation / Removal

Complete Pullout Design
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Cartridge Installation / Removal

Integrated Cover Design
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Presenter Notes
Presentation Notes
The integrated cover design(where you remove the DE bearing housing and seal first then remove the cartridge)



Cartridge Installation / Removal

Integrated Cover Design

www.ruhrpumpen.com



Cartridge Installation / Removal

Integrated Cover Design
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Cartridge Installation / Removal

Integrated Cover Design
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Cartridge Installation Tool

‘ | sy
S *
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Presenter Notes
Presentation Notes
Slides 58 to 60
Photos of the tool
This is a pump in the service shop



Cartridge Installation Tool
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“Specialist for Pumping Technology”
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Presenter Notes
Presentation Notes
Slides 61, 62, 63
These are very much engineered pumps
“Specialist for Pumping Technology” is our byword.
German engineering throughout using the latest engineering tools



PUMP DESIGN OPTIMISED BY USE OF
LATEST ENGINEERING TOOLS

Verification of \

impeller and return
stage with CFX *

Minimizing flow
separations

Optimising inlet
angles /

flow optimization in the

transition to the suction
chamber (vortex reduction)

www.ruhrpumpen.com

flow alignment in suction chamber
(reduction of turbulence losses)

Verification of AD 2000 code calculations and
strength factors by FEA

Knoten:116524
Elemente:75901
Typ: Von Mses-Spanung
Enbet: MPa

29.07.2010, 10.08:44

e
NN i

110,1

* computational fluid dynamics (CFD) software program



PUMP DESIGN OPTIMISED BY USE OF

c
2 LATEST ENGINEERING TOOLS
wid
S
— eter couping 4 WET RUN WITH WATER, Case 1-1, n = 3880rpm, Q =5600m’/h, H = 505m, p = 986kg/m’
-E o h:)f
9 41 NEW seals
shaeve sleaves snoves Mon-drive and
0 QO o 0 .
= ?ﬁ—m | T 10000 | | | | |
= LT e ||
g cola Pl o O |G 9000 4 * 1%+ +2" +0 +3" 0
> g1 | dng2 T 3940 04" .0 4" 40
o & o a 8000
2 NOE hearing bushings bushings DE bearing :
o -~ AL LAL L s 7000
m 0 0.4 0.8 1.2 15 2 E e epmmad
Axial Location L {m) E 6000 Pu ];'} :-"‘.J['I"I"
o n = 3880rpm:
Figure 3.1 Numerical model of the pump 2" mode shape:
[:::11;;&40;:: E Sﬂﬂu H'.H“-.'#H
800 5=0.15 e =
S 4000 e
700 AN Lo il b run
\\ S mode shane ‘E  pot _._“_H-I'HIH i___.:*’: r_lh_._‘_‘—j-dr;—fhf*‘ .
—— Limefo sender shat o c La-o-0-04 l_'_ﬁ.'m ling
" ~ P e o 3000 = S S ST e
x recommended limit 3=0.35 1]
E 500 Iﬁ;il‘:gder shaft wet (=8
E \\ \\ e recommended limit E Eﬂﬂu
8400 . for large shaft wet 1]
E ~ \ \ — running :“'_‘)mode shape: D -...._,.-"'.’
S0 \\\\\: e s 1000
: \ — AB 4x12x14 Fesom
o Figure 4.1.3 First four damped mode shapes at n = 3880rpm, Case 1-1, NEW seals u 1 !
" 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
0 1000 2000 3000 45000 , [5000] 6000 7000 8000 9000 Rﬂtﬂr Epaﬂd n [rpm)
www.ruhrpumpen.com 63




74N
A LINE 4x2x8 12 stage (BBS) RUHRPYMPEN

Fluid Hazardous Open Drains Injection

Operating data:

Duty 45 m3/h @ 678 m

Speed 2,980 rpm

Power 160 kW

Full Statoil NORSOK D” design and construction

www.ruhrpumpen.com



Presenter Notes
Presentation Notes
Slides 64 to 78
I have now about 15 slides of Barrel Pumps.�I guess this is the “Product Placement” part of the presentation
Those of you who tuned in early will have seen some of these already.
I will go through them fairly quickly so as not to bore you and also allow us time for Q&A



BBS PUMPS - A LINE

Technip
N
7" Statoil
Statoil : Valemon gas / condensate platform
Norwegian sector North Sea HEAVY INDUSTRIES

Engineering by Technip, construction
Samsung

Valemon field is one of Statoil's largest
ongoing development with recoverable
resources estimated at 206 million barrels
of oil equivalent

7N\
RUHRPUMPEN
N

Statoil Valemon Platform

Condensate export

APl 610 BB5: A 4”

Dual mechanical seals Plan 53 B

Full NORSOK compliance

Super Duplex construction 65


Presenter Notes
Presentation Notes
Very congested skid which is typical on an offshore installation where space is at a premium


AN
A LINE 8x6x15 10 stage (BB5) RUHRPUMPEN

—
b and =7

X

B Fuid Decoking Water

~ | Operating data:
Duty 250 m3/h @ 2,745 m
_ N : Speed 3,637 rpm
www.ruhrpumpen.com | - Power 2,618 kW
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A LINE 8” BBS RUHRPYMPEN

3.2 MW HV Motor / APl 614 Lube oil system / Control valves
Capacity 312m3h / Head : 3587 m / Speed 2900 rpm
Pumped liquid : Water + abrasive solids liquid temperature 75 °C

www.ruhrpumpen.com 67
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A LINE - 10x8x17 (12 stages) RUHRPUMPEN

_ Client: Sinopec Jinling
- =~ . ww Client location: Nanjing, China
a4 Power: 4.2 MW

"

www.ruhrpumpen.corr
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A LINE 8x6x15.5 RUHRPUMPEN

3.2 MW HV Motor / APl 614 Lube oil system / Control valves
Capacity 272 m3h / Head : 2850 m / Speed 2900 rpm
Pumped liquid : Water + abrasive solids liquid temperature 70 °C

,..‘.
1§ s
{

Shown on string test test in RP factory
Full speed / load 3.2MW motor 2980 RPM

70

("3
WWW.runmrpommgp


Presenter Notes
Presentation Notes
Here is a pump on String Test. All the contract equipment being used.
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AB 6x4x11.5 4 stage (BB5S) RUHRPUMPEN

B

Fluid Recycle Solvent

Operating data:

Duty 225 m3/h @ 425 m
Speed 3,572 rpm

Power 230 kW
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AB 8x6x15.5 12 stage (BB5) RUHRPUMPEN

1

Fluid  Vaccum Gas Oil + Hydrowax
R
,,‘ Operating data:
Duty 226 m3/h @ 1,857 m
Speed 2,984 rpm
Power 1,648 kW
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/%‘ Fluid
e

Rl g <8 Operating data:
¥ R Duty 312 m3/h @ 3,436 m
-~ Speed 4,150 rpm (gear box)
Power 5,200 kW

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
A big unit here 5200kW at 4200rpm
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A6” 10 stage (BB5) RUHRPYMPEN

R

F i

‘i “ Fluid Decoking Water + abrasive solids

Operating data:

Duty 318 m3/h @ 3,587 m
Speed 4,180 rpm

Power 4,290 kW

www.ruhrpumpen.com
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AG” 12 stage (BBS) RUHRPYMPEN

Decoking Water
Operating data:
. Duty 300 m3/h @ 3,300 m
7 Speed 3,680 rpm
_ Power 3,845 kW
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A6” 10 stage (BB5) RUHEPYMPEN

b LalB

B Fuid Decoking Water

= Operating data:
Duty 250 m3/h @ 2,745 m
: < , Speed 3,637 rpm
www.ruhrpumpen.com | B Power 2,618 kW
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AB 8x6x15.5 12 stage (BB5) RUHRPUMPEN

Test Bay Capability
_ Power: 6.5 MW
=g Flow: 15000 m3hr
. Supply : up to 10kV
& Crane capacity: 32 tonnes
= K —3 .
- Option to use the Siemens
. facility at Duisburg 50 km

- from Witten for up to 17 MW



Presenter Notes
Presentation Notes
The RP Test Bay can test up to 6.5MW
If we need higher we can use the Siemens facility at Duisburg (50km away) which has 17MW capability


VZANY
SM 6x13x10 10 stages (BB3) RUHRPUMPEN

Fluid Water Injection

Duty 320 m3/h @ 1,800 m
Speed  3,600rpm

Power 2,000 kW

Offshore design with three point
mounted baseplate

www.ruhrpumpen.com 78


Presenter Notes
Presentation Notes
I have put this slide in to illustrate the type of baseplate often required Offshore with a 3 point mounted baseplate.
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Coming Attractions ©

“Start-Up, Commissioning & Troubleshooting of Centrifugal Pumps”

Thur 30t Jan — 08.00 (UK GMT) (Eastern Hemisphere) & 17.00 (UK GMT) (Western Hemisphere)

Aimed at Process and Mechanical Engineers, and Consultant Engineers who specify pumping
equipment as well as Applications & Sales Engineers selecting and quoting them.

This session is not going to turn you into qualified Installation & Commissioning Engineers

but it will help you to have an intelligent conversation with them!

Future sessions :
— What would YOU like us to cover?

Send me a mail at ssmith@ruhroumpen.com and let me know.

www.ruhrpumpen.com


Presenter Notes
Presentation Notes
Well that pretty much concludes the fun for today
I just get to advertise the next of the Short Courses
 
The next course is on Start-Up, Commissioning & Troubleshooting of Centrifugal Pumps

30th January – that’s 6 weeks today
Again two sessions, one for the Eastern Hemisphere and one for the Western Hemisphere.
The invitation will be published very soon. Put it in your diary
 
 


mailto:ssmith@ruhrpumpen.com

(7 N\
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Specialist for Pumping Technology

Q&A

ssmith@ruhrpumpen.com

www.ruhrpumpen.com

marketing@ruhrpumpen.com



Presenter Notes
Presentation Notes
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 marketing@ruhrpumpen.com
Or to me directly at ssmith@ruhrpumpen.com
 
Our marketing team will be sending you the You Tube recording and PDF of the Presentation, the consolidated Q&A from both of today’s sessions, 
If you need a Certificate of Completion for this Short Course – send an email to marketing@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
Stop Sharing
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A GLOBAL COMPANY

Manufacturing facility
& Service center

Service center

>

7N\
RUHRPUMPEN
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MANUFACTURING FACILITIES

USA [Tulsa]
Germany [Witten]
Mexico [Monterrey]
Brazil [Rio de Janeiro]

Argentina [Buenos Aires]

= Egypt [Suez]

India [Chennai]
China [Changzhou]
Russia [Moscow]

United Kingdom [Lancing]



RYUrRPYUNIPER AT A\ gl ApoR

MANUFACTURING

SALES
VERTICAL  ,cricesn  FACILITIES
INTEGRATION 35 COUNTRIES  IN 10 COUNTRIES

+70 YEARS +2,000 15SERVICE
OF EXPERIENCE  EmpLOYEES CENTERS

+70,000 PUMPING SOLUTIONS INSTALLED WORLDWIDE



MARKETS WE SERVE

Our commitment to create innovations

that offer reliable solutions to our

customers allow us to provide a

complete range of pump systems to

support core markets as: ¥ " N

o A | i oalht iR
i 4 . " i
t '8 P ¢

74N
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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 Products include:

specifications and industry standards. . o

Our pumps can handle head requirements as high as 13,000 ft Single Stage (_)Verhung Pumps
(4,000 m) and capacities up to 300,000 gpm (68,000 m3/hr). " Between Bearings Pumps
Moreover, our pump designs cover temperatures from cryogenic = Horizontal Multi-Stage Pumps

temperatures of -310 °F (-196 °C) up to 752 °F (400 °C). = 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

e m = Packaged Systems

- _ ] s— 7 _ 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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