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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, and a very warm welcome to you all.
 
Thank you for joining this, the forty sixth of our regular series of short courses on pumping topics. 
This one will last about 40 minutes allowing us plenty of time for a Q&A session after the presentation



RuhRPumpen Short Courses

 No 25 – Magnetic Drive Pumps

 No 26 – Mechanical Seals & Systems 

 No 27 – The Importance of System Curves 

 No 28 – NPSH & Nss Made Simple 

 No 29 – Curve Shape, Head Rise & Allowable 
Tolerances 

 No 30 – Selecting the Right Pump for the Application

 No 31 - Comparison of API610 12th & 11th Editions

 No 32 - Pump Instrumentation

 No 33 - Handling Viscous Fluids with Centrifugal Pumps

 No 34 - Fire Pumps for the Oil & Gas Industries 

 No 35 - Vertical Sump Pumps (Type VS4)
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Any you have missed you can get from our website  www.ruhrpumpen.com

and follow the menu bar link to RP Short Courses

 No 36 - Engineered Systems

 No 37 - BB5 Double Case Barrel Pumps

 No 38 - Start-Up, Commissioning & Trouble 
Shooting

 No 39 – Positive Displacement Pumps

 No 40 – Verical Pumps Part 1 VS1,2,3

 No 41 – Vertical Pumps Part 2 VS4,5,6,7

 No 42 & 43 – Performance Testing & Inspection 
of API610 Pumps

 No 44 – Non-Destructive Examination

 No 45 – Customer Specification Requirements

Here is a listing of all the previous courses in the last two years.  

Presenter Notes
Presentation Notes
Here is a listing of all the previous short-courses we have run during the last two years.
We have been holding them now for 4 years so there are a lot more than this.
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/


RuhRPumpen Short Courses
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www.ruhrpumpen.com

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/
http://www.ruhrpumpen.com/


RuhRPumpen Short Courses
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Presenter Notes
Presentation Notes
….to this screen
You will see all of the recent courses listed (here are the latest 3) and you can click on any of them to see the course material and download copies for viewing at your leisure 





Session 46 –
“Engineering Analyses for Pumps”

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

This course will give an overview of the various Engineering Analyses that are 
available – Structural Analysis, Seismic Analysis, Finite Element Analysis, Modal 
Analysis, Lateral Analysis, & Torsional Analysis.

It will explain the what, the why and the how as well as the customer benefits of these 
analyses and will show some sample reports.
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RuhRPumpen Short Courses

Course Material by : Maulik Shah, Senior Inside Sales Engineer, Houston, TX

Presenter Notes
Presentation Notes
This course will give an overview of the various Engineering Analyses that are available – Structural Analysis, Seismic Analysis, Finite Element Analysis, Modal Analysis, Lateral Analysis, & Torsional Analysis.��It will explain the what, the why and the how as well as the customer benefits of these analyses and will show some sample reports.

I am indebted to Maulik Shah from our Houston Office who provided me most of the material for this Webinar 

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.
 
 




1. Stress and Displacements Analysis

2. Seismic Analysis

A. Anchor bolt reactions with calculator

B. Anchor bolt reactions with FEA

C. Anchor bolt reactions and structure analysis with FEA

3. Modal Analysis

4. Rotodynamic Analyses

A. Lateral Analysis

B. Torsional Analysis

C. Transient torsional analysis
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1- Structural (Stress and Displacements) Analysis
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1- Structural (Stress and Displacements) Analysis



What is it and why it is needed ?
• This analysis evaluates the shaft deflection at the pump shaft end resulting from the application of 

suction and discharge nozzle loads, as specified in the API allowable load tables. 
• The calculated deflections are then compared against the API criteria to confirm compliance.
• It answers two key questions:

-Stress Analysis – “Will it be strong enough?”
-Displacement Analysis – “Will it deform too much?”

What is customer’s benefit ?
Structural (stress & displacement) engineering analysis ensures that a component or structure:
• Is strong enough
• Does not deform excessively
• Meets required standards (e.g., API 610)
• Will operate safely and reliably throughout its life
• maintains alignment integrity under external piping loads, preventing operational issues and premature 

wear
9

1- Structural (Stress and Displacements) Analysis

Presenter Notes
Presentation Notes
You don’t need this if your calculated external Forces and Moment are within the API Table 5 limits. The pumpset is already guaranteed to be OK within those limits. But if you are close to these limits or exceed them then it would be a good idea to have this Analysis carried out
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What the potential danger is if not done:
If structural stress and displacement analysis is not performed, you risk:
• Equipment failure
• Fluid leaks and safety hazards
• Pump/motor misalignment and vibration
• Fatigue damage and short equipment life
• Non-compliance with API 610
• Higher operating and maintenance costs

1- Structural (Stress and Displacements) Analysis

What does it cost?
Indicative pricing - $6,000 - $7,000



RP format analysis simple (as provided to customer) : 
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1- Structural (Stress and Displacements) Analysis
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1- Structural (Stress and Displacements) Analysis



2A- Seismic Analysis – Anchor Bolt Reactions 

with Calculator
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2A- Seismic Analysis – Anchor Bolt Reactions with Calculator



What is Seismic Analysis?
Seismic analysis evaluates how equipment responds to earthquake ground motion.
For industrial equipment (including pumps, tanks, skids), it is used to determine:

• Base shear (horizontal seismic force)
• Overturning moment
• Anchor bolt tension & shear loads
• Whether the foundation and bolts are strong enough

It ensures that during an earthquake the equipment does not slide, tip, or pull bolts out of the 
foundation.
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2A- Seismic Analysis – Anchor Bolt Reactions with Calculator



Anchor Bolt Reactions – What You Calculate

To check the anchorage, you must calculate:
• Horizontal shear load (V) on bolts & grout
• Overturning moment (M) caused by seismic forces
• Bolt tension (T) from the overturning
• Bolt shear (Vb) from horizontal forces
• Bolt utilization (compared to allowable capacity)
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2A- Seismic Analysis – Anchor Bolt Reactions with Calculator



What is it and why it is needed ?

• A simplified method to estimate anchor bolt forces due to seismic 
loads, based on static calculations or code formulas.

• Why seismic and anchor bolt analysis is needed:
o To keep equipment stable
o To prevent leaks and failures To protect people
o To meet code and project requirements
o To avoid costly downtime and damage
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2A- Seismic Analysis – Anchor Bolt Reactions with Calculator



What is customer’s benefit ?

• Quick verification of anchor bolt diameter and layout adequacy for basic seismic 
requirements, without detailed structural modeling. 

• Anchor bolt reactions are essential for the civil engineering team since they provide the 
necessary input to design the concrete foundation or slab supporting the pump

• Protection of Piping and Connected Systems
• Compliance With Codes and Plant Specifications
• Reduced Installation Risk
• Assurance That the Equipment Will Survive Earthquake Events
• Increased Equipment Life
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2A- Seismic Analysis – Anchor Bolt Reactions with Calculator

What does it cost?
Indicative pricing - $500 -$600

Presenter Notes
Presentation Notes
So this is an inexpensive way of calculating the anchor bolt sizing for your project. Perhaps if you are not in an earthquake zone.




RP format analysis simple (as provided to customer) : 
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2A- Seismic Analysis – Anchor Bolt Reactions with Calculator
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2B- Seismic Analysis – Anchor Bolt Reactions 

with FEA (Anchor Bolt Sizing Only)
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2B- Seismic Analysis – Anchor Bolt Reactions with FEA (Anchor Bolt Sizing Only)

Presenter Notes
Presentation Notes
This is the next level up from the previous one and it utilizes Finite Element Analysis. 




What is it and why it is needed ?
Seismic analysis with Finite Element Analysis (FEA) evaluates how a pump, skid, or any mechanical 
equipment responds to earthquake forces by modeling the structural stiffness, mass distribution, and 
load paths in detail.

Unlike simple hand calculations, FEA captures:
- Real geometry
- Welds, ribs, stiffeners
- Baseplate flexibility
- Actual bolt locations
- Accurate stress distribution
- 3D load paths
This produces highly accurate reactions at the anchor bolts and realistic deformation predictions.
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2B- Seismic Analysis – Anchor Bolt Reactions with FEA (Anchor Bolt Sizing Only)



Why FEA Is Used

Seismic loads are dynamic and involve complex structural behavior. 
FEA provides:
Much more accurate anchor bolt forces

Because it considers flexibility of the baseplate, pump casing, grout, and skid.
Accurate stress and displacement results

Ensuring the equipment does not exceed material limits during an earthquake.
Realistic nozzle and piping interface reactions

Critical for API 610 compliance.
Visualization of weak areas

Allowing optimized design (thicker baseplate, additional ribs, larger bolts).
Confidence in safety and code compliance

Often required by EPCs and plant owners.
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2B- Seismic Analysis – Anchor Bolt Reactions with FEA (Anchor Bolt Sizing Only)



What is customer’s benefit ?
• Higher accuracy than hand calculations

Provides confidence that anchors and foundations will perform in real earthquake 
conditions.

• Prevents failures
Avoids sliding, overturning, bolt breakage, and piping damage.

• Optimizes design
Ensures the baseplate, grout, and bolts are neither under-nor over-designed.

• Increases reliability & uptime
Less vibration, better alignment retention, fewer failures.

• Ensures standards compliance
Many EPCs, refineries, and chemical plants require FEA for seismic zones.
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2B- Seismic Analysis – Anchor Bolt Reactions with FEA (Anchor Bolt Sizing Only)

What does it cost?
Indicative pricing - $4,500 - $5,000



2C- Seismic Analysis – Anchor Bolt Reactions 

and Structural Analysis with FEA
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2C- Seismic Analysis – Anchor Bolt Reactions and Structural Analysis with FEA

Presenter Notes
Presentation Notes
The next level up again Structural Analysis with FEA for the whole pumpset




What is it and why it is needed ?
- This combined analysis evaluates how the equipment (pump, baseplate, skid, or 

structural frame) performs under seismic loading, and how those loads transfer through 
the baseplate into the anchor bolts, concrete foundation, and connected piping.

- Using Finite Element Analysis (FEA) provides a realistic, high-fidelity assessment of 
stresses, deflections, and anchorage forces to ensure reliability and safety during 
earthquake conditions
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2C- Seismic Analysis – Anchor Bolt Reactions and Structural Analysis with FEA

What does it cost?
Indicative pricing - $6,000 - $7,000



What is customer’s benefit ?
• Safety & Structural Integrity

Ensures the equipment remains stable during earthquakes—preventing tipping, sliding, or bolt 
failure.

• Protection of Piping & Connected Systems
Reduces the risk of nozzle damage, flange leaks, or pipe rupture during seismic events.

• Longer Equipment Life
Lower deflection and stress improve alignment, reduce vibration, and extend seal/bearing life.

• Code & Project Compliance
Meets various code and industrial requirements for seismic anchorage.

• Reduced Installation & O&M Costs
Accurate bolt reactions prevent overdesign or under design of foundations and avoid costly field 
modifications.

• Higher Reliability
Equipment remains operational after seismic events with minimized downtime. 26

2C- Seismic Analysis – Anchor Bolt Reactions and Structural Analysis with FEA



RP format analysis simple (as provided to customer) : 
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2C- Seismic Analysis – Anchor Bolt Reactions and Structural Analysis with FEA

Presenter Notes
Presentation Notes
These next two slides are a little small to read so I have zoomed in on them in 29-33
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2C- Seismic Analysis – Anchor Bolt Reactions and Structural Analysis with FEA

Presenter Notes
Presentation Notes
These next two slides are a little small to read so I have zoomed in on them in 29-33
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2C- Seismic Analysis – Anchor Bolt Reactions and Structural Analysis with FEA
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2C- Seismic Analysis – Anchor Bolt Reactions and Structural Analysis with FEA



3- Modal Analysis
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3- Modal Analysis



What is it and why it is needed ?
Pump modal analysis evaluates the dynamic behavior of a complete pump assembly by
calculating its natural frequencies (resonance frequencies) and associated mode shapes.

The analysis is performed on a 3D FEA model that includes:

• Pump casing
• Motor or driver
• Shaft and rotor if required
• Baseplate or skid
• Stiffeners, grout, support beams
• Anchor-bolt boundary conditions
The result is a detailed understanding of how the structure responds to vibration.
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3- Modal Analysis



Why Natural Frequencies Matter
Every mechanical structure has certain frequencies at which it vibrates with large amplitude—its natural
frequencies.

If any natural frequency is too close to:

• Pump running speed (1× rpm)
• Blade passing frequency
• Motor electrical frequency
• Piping-induced vibration
…then resonance can occur, leading to:

• High vibration
• Seal and bearing failures
• Fatigue cracking
• Nozzle overstress
• Reduced equipment life
• NPSH or hydraulic instability issues (in severe cases)

Modal analysis prevents this……
37

3- Modal Analysis



What is customer’s benefit ?
• Avoids Resonance

Ensures no natural frequency is within ±20% (or the project requirement) of running speed.
• Reduces Vibration and Noise

Improves pump reliability and hydraulic performance.
• Extends Seal and Bearing Life

Significantly lowers maintenance costs and unplanned downtime.
• Verifies Baseplate and Foundation Stiffness

Ensures the installation supports long-term reliable operation.
• Ensures Piping Does Not Induce Harmful Vibrations

Helps prevent nozzle overload, flange leaks, or pipe fatigue.
• Required by Many EPCs and Refineries

Used for critical services, high-energy pumps, or installations in high-vibration environments.
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3- Modal Analysis

What does it cost?
Indicative pricing - $6,000 - $7,000

Presenter Notes
Presentation Notes
After Slide 38 Before Slide 39
I’d like to share a real world example of an occasion where this analysis was invaluable.
When I was a Project Manager in the Tulsa Factory back in the early 90s, one of my projects was a multistage VS6 pump – a vertical barrel pump - with 10 or 12 stages. Nothing unusual there. That pump had been built dozens of times with similar no. of stages.
It was to be installed in a European refinery and was to be operated at 3600rpm via a VFD.
Being a European installation, it had a European motor with no external thrust capability so the pump had its own thrust bearing assembly
Again nothing new there, the pump had been built dozens of times with a thrust pot.
When we looked a little deeper the pump had a good history at 3600rpm with no thrust pot (so thrust taken in the motor); and it had a good history at 3000rpm with a thrust pot, but it had not been built at 3600rpm with a thrust pot.
Murphy’s Law says if something CAN go wrong then it SHALL go wrong.
So sure enough Modal Analysis showed that with the initial design the pump natural resonant frequency was at 3600rpm!
Modal Analysis allowed the design to be modified to move the natural resonant frequency away from the operating speed and prevent a field problem.
So all credit to the design engineer who foresaw a possible problem and initiated the Modal Analysis “just in case”
 
So this type of analysis is particularly important if a pump is operating through a VFD at a range of operating speeds. It may indicate one or more operating speeds that need to be “locked out” or accelerated through.
 




RP format analysis simple (as provided to customer) 
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3- Modal Analysis
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3- Modal Analysis RP format analysis simple (as provided to customer) 



4A- Rotodynamic Lateral Analysis
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4A- Rotodynamic Lateral Analysis



What is it and why it is needed ?
What It Is
Rotodynamic lateral analysis is a specialized engineering assessment used to evaluate the dynamic 
behavior of a rotating shaft system—including the pump shaft, impellers, bearings, coupling, and 
motor rotor—when subjected to lateral (radial) vibration forces.
This analysis determines:

• Critical speeds (natural frequencies of the rotating system)
• Mode shapes (how the shaft bends at each frequency)
• Bearing stiffness and damping effects
• Unbalance response
• Amplification factors
• Separation margins from running speed

It ensures the rotating assembly operates safely, smoothly, and without harmful vibration across the 
entire speed range.
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4A- Rotodynamic Lateral Analysis



Why It Is Needed
API 610, API 617, and API 684 require rotodynamic lateral analysis for many pump types, 
especially high-energy, multistage, or high-speed units.

Without this analysis, the pump could experience:
• Excessive vibration
• Seal failures
• Bearing overheating or premature wear
• Rotor instability
• Shaft fatigue or cracking
• Coupling issues
• Resonance near operating speed

Lateral analysis report prevents these problems 43

4A- Rotodynamic Lateral Analysis

What does it cost?
Indicative pricing - $7,000 - $11,000
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4A- Rotodynamic Lateral Analysis – API 610 Requirements

Presenter Notes
Presentation Notes
Lateral Analysis will most commonly be called up or required for high speed, high pressure, high energy pumps. So BB3 & BB5 pumps.




What is customer’s benefit ?
• Lower Vibration Levels

Ensures smooth and quiet operation.
• Longer Bearing & Seal Life

Reduces wear and maintenance downtime.
• Prevention of Resonance Problems

Critical speeds are kept clear of operating speeds.
• Higher Reliability

Especially important for high-speed and high-energy pumps.
• Compliance With API 610/API 684

Often mandatory for refinery, petrochemical, and LNG projects.
• Safe Startup and Shutdown

Verifies rotor stability across the entire speed ramp.
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4A- Rotodynamic Lateral Analysis

Presenter Notes
Presentation Notes
Lateral Analysis will most commonly be called up or required for high speed, high pressure, high energy pumps. So BB3 & BB5 pumps.




RP format analysis simple (as provided to customer) :
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4A- Rotodynamic Lateral Analysis

Presenter Notes
Presentation Notes
A typical report format.
Again a bit small to read and too complex for this short course so we will jump straight to the Conclusions
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4A- Rotodynamic Lateral Analysis RP format analysis simple (as provided to customer) :

Presenter Notes
Presentation Notes
A typical report format.
Again a bit small to read and too complex for this short course so we will jump straight to the Conclusions
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4A- Rotodynamic Lateral Analysis RP format analysis simple (as provided to customer) :
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4B- Rotodynamic Torsional Analysis

4B- Rotodynamic Torsional Analysis



What is it and why it is needed ?
Torsional analysis evaluates the twisting vibration behavior of a rotating shaft system, 
including pumps, couplings, gears, and drivers. Unlike lateral analysis, which examines 
bending, torsional analysis focuses on rotor angular deflections and torque oscillations
along the shaft.

The purpose is to ensure the rotor system can safely transmit torque without resonance, 
excessive twist, or torsional vibration that could:

• Damage shafts
• Overload couplings
• Cause seal or bearing issues
• Induce fatigue failure
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4B- Rotodynamic Torsional Analysis



Why It Is Needed
Torsional vibration can occur due to:
• Engine or motor torque pulsations
• Impeller blade interactions with fluid
• Gear, turbine, or driver torque oscillations
• Startup and shutdown transients

Without torsional analysis:
• Shafts can resonate at critical torsional speeds
• Couplings may fail due to torque peaks
• Gears or timing components may overload
• Equipment may experience premature fatigue
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4B- Rotodynamic Torsional Analysis
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4B- Rotodynamic Torsional Analysis – API 610 Requirements

Presenter Notes
Presentation Notes
This is what API610 specifies. This is when you must have a Torsional Analysis. The pump vendor will know this and will offer it to you automatically.
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4B- Rotodynamic Torsional Analysis – API 610 Requirements

Presenter Notes
Presentation Notes
Here is the decision making tree from API 610to help you get it right




What is customer’s benefit ?
Prevents Shaft and Coupling Failures
Avoids catastrophic rotor twisting and fatigue.

• Extends Equipment Life
Reduces stress on bearings, seals, and couplings.

• Ensures Safe Startup/Shutdown
Prevents resonance during speed ramps or transient torque events.

• Reduces Maintenance Costs
Minimizes unplanned downtime caused by torsional fatigue or shaft failure.

• Compliance with Standards
Meets API 610, API 617, and ISO/API torsional vibration requirements for pumps and                        
rotating equipment.
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4B- Rotodynamic Torsional Analysis

What does it cost?
Indicative pricing - $7,000 - $11,000



RP format analysis simple (as provided to customer)
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4B- Rotodynamic Torsional Analysis
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4B- Rotodynamic Torsional Analysis RP format analysis simple (as provided to customer)
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4C- Rotodynamic Transient Torsional Analysis

4C- Rotodynamic Transient Torsional Analysis



What is it and why it is needed ?
What It Is
Transient torsional analysis evaluates the time-dependent twisting behavior of a rotor system during non-
steady conditions, such as:
• Startup
• Shutdown
• Load changes
• Emergency trips (e.g., fast shutdown of turbines or motors)

Unlike steady-state torsional analysis, which only looks at natural frequencies and forced steady vibration, 
transient torsional analysis predicts:
• Shaft angular acceleration and deceleration
• Time-varying torque distribution along the shaft
• Peak torsional stress and twist during transients
• Coupling and gear torque limits

This is critical for ensuring rotor safety during extreme operating events.
58

4C- Rotodynamic Transient Torsional Analysis



Why It Is Needed
During transient events, shafts and couplings can experience torque spikes that exceed allowable 
limits:

• Rapid motor startup may excite torsional modes
• Fast turbine trip may cause reverse torque or shaft twist
• Load rejection can create torque reversals or high stress on flexible couplings
• Misalignment or inertia differences between driver and pump can amplify torsional vibration

Without transient analysis:

• Shafts or couplings may fail catastrophically
• Bearings and seals may be overloaded
• Vibration-induced fatigue may reduce service life
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4C- Rotodynamic Transient Torsional Analysis

What does it cost?
Indicative pricing - $3,000 - $4,000



60

4B- Rotodynamic Torsional Analysis – API 610 Requirements

Presenter Notes
Presentation Notes
The Decision Tree from API helps you determine when you require this
Most commonly big pumps undergoing frequent stops and starts as shown in the sample report that follows
 




What is customer’s benefit ?
• Prevents Shaft and Coupling Damage

Avoids over-torque during startup/shutdown and emergency events.
• Extends Rotor and Equipment Life

Reduces fatigue and stress on bearings, seals, and couplings.
• Safe Operation During Transients

Ensures pump and motor or turbine operate safely under rapid changes.
• Compliance with Standards

Supports API 610, API 617, and ISO/API torsional vibration requirements for transient 
conditions.

• Reduced Maintenance and Downtime
Prevents catastrophic failure and unplanned shutdowns.
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4C- Rotodynamic Transient Torsional Analysis



RP format analysis simple (as provided to customer)
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4C- Rotodynamic Transient Torsional Analysis



RP format analysis simple (as provided to customer)
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4C- Rotodynamic Transient Torsional Analysis



RP format analysis simple (as provided to customer)
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4C- Rotodynamic Transient Torsional Analysis



Coming Attractions 

“New Developments in the VS6 Market”
(vertical double case pumps for low NPSH service)

Thurs 19th February 2026 – 08.00 (UK GMT) (Eastern Hemisphere) & 17.00 (UK GMT) (Western Hemisphere)

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

65

Presenter Notes
Presentation Notes
Well that pretty much concludes the fun for today
I hope you found it useful
I just get to advertise the next of the Short Courses
The next course is on“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.  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




www.ruhrpumpen.com                                                                   info@ruhrpumpen.com

Specialist for Pumping Technology

marketing@ruhrpumpen.com

Q & A
ssmith@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 Summarised Q&A from both of today’s sessions.
If you need a Certificate of Completion for this Short Course – again 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




RUHRPUMPEN AT A GLANCE

VERTICAL 
INTEGRATION

+70 YEARS
OF EXPERIENCE

SALES 
OFFICES IN 

+35 COUNTRIES

+2,000
EMPLOYEES

MANUFACTURING

FACILITIES
IN 10 COUNTRIES

15 SERVICE 
CENTERS

+70,000 PUMPING SOLUTIONS INSTALLED WORLDWIDE



A GLOBAL COMPANY

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]

Manufacturing facility 
& Service center

Service center



MANUFACTURING FACILITIES

Area: 29,000 m²
Testing: 2,000 HP

Area: 48,000 m²
Testing: 8,850 HP

Area: 7,500 m² 
Testing: 6,000 HP

Area: 18,000 m²
Testing: 7,500 HP

Area: 2,280 m²
Testing: 2,680 HP

Area: 7,500 m²
Testing: 1,500 HP 

Area: 15,000 m² 
Testing: 6,000 HP

Area: 11,000m² 
Testing: 6,000 HP

Area: 1,703 m² 
Testing: 670 HP



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:



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!
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OVERHUNG PUMPS
CATEGORY RP MODEL DESIGN STANDARD

Sealless Magnetic 
Drive Pumps

CRP-M / CRP-M-CC ISO 2858 & 15783 
HI design (OH11)

SCE-M API 685

Foot Mounted 
OH1 and General 

End Suction
Pumps

IPP HI design (OH1)

CPP / CPP-L HI design (OH1)
ANSI B73.1

CPO / CPO-L HI design (OH1)
ANSI B73.1

CRP HI design (OH1)
ISO 2858 & 5199

GSD HI design (OH0)

SHD / ESK / SK / SKO 
SKV / ST / STV HI design (OH1)

SWP HI design (OH3A)

Centerline 
Mounted SCE API 610 (OH2)

Vertical In-Line 
Pumps

SPI API 610 (OH3)

IVP / IVP-CC HI design (OH4 / OH5)

IIL HI design (OH5) 
Dimensionally compliant with ANSI B73.2

SPN API 610 (OH5)
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BETWEEN BEARING PUMPS
CATEGORY RP MODEL DESIGN 

STANDARD

1 and 2 stage

Axially split

HSC / HSD / HSL
HSR / ZW HI design (BB1)

HSM HI design (BB3)

ZM / ZMS
ZLM / ZME API design (BB1)

Radially split
HVN / J API design (BB2)

RON / RON-D API design (BB2)

Multi-stage

Axially split
SM / SM-I API design (BB3)

JTN API design (BB3)

Radially split 
single casing GP API design (BB4)

Radially split
double casing A LINE API design (BB5)
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VERTICAL PUMPS
CATEGORY RP MODEL DESIGN 

STANDARD

Single 
casing

Diffuser

VTP HI & API 610 (VS1)

VCT HI & API 610 (VS1)

HQ HI & API 610 (VS1)

VLT HI & API 610 (VS1)

Volute DSV / DX HI & API 610 (VS2)

Discharge through 
column – Axial flow VAF HI & API 610 (VS3)

Separate discharge line VSP / VSP-Chem HI & API 610 (VS4)

Double 
casing

Diffuser VLT / VMT HI & API 610 (VS6)

Volute DSV / DX HI & API 610 (VS7)

Submersible pumps
SMF HI design (OH8A)

VLT-Sub / VTP-Sub HI design (VS0)
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SPECIAL SERVICE PUMPS
CATEGORY RP MODEL DESIGN 

STANDARD

Pitot tube pumps COMBITUBE HI design

Reciprocating pumps RDP API 674
ISO 13710

Vertical turbine 
generator VTG HI design (VS6)

Barge LS BARGE HI design

Floating dock pumps
ZVZ HI design

LVZ HI design

Cryogenic pumps

SVNV -

VTG Cryogenic -

VLT Cryogenic
VLTV -

Pre-packaged fire 
pump systems

Fire systems incorporate pumps, 
drivers, control systems and 
pipework in a single container. 
They can be skid mounted, with 
or without enclosure and 
supplied with electric motor or 
diesel engine.

NFPA-20-850
UL and FM approved 
components
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