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Operating Manual 

 
 

 

 
Introduction:  
The Vibrational Shear Enhanced Processing (VSEP) system is a membrane based 
separations process whereby the fluid being processed can be recycled for reuse while 
concentrating and collecting undesirable wastes. 
 
The VSEP system is fully automated and should require only periodic adjustments to 
ensure safe and continuous operation.  All electric valves are controlled by the Panel 
View-550 Control Panel.  All manual valves are in marked as normally open (green tape 
on handle) or normally closed (red tape on handle).  There is no need to change manual 
valve positions to change operations. 
 
The system is designed to automatically set all valve positions and direct flows for all of 
the necessary procedures.  The computer adjusts all settings for filtering, solvent addition, 
and for flushing.  All that is required of the operator is that the hoses are directed to the 
correct tank and that the correct set points are entered into the Configuration screens. 
 
For normal filtration, the feed tank serves to supply process fluid to the VSEP and for 
collection of the product stream.  When operated in this fashion the process fluid is 
passed through the VSEP system several times in such a manner as to render the product 
stream cleaner with each pass.  For optimal performance the total volume of the feed tank 
should be processed 3 to 5-times.  For example: If the feed tank has a volume of 250-
gallons, then each 250-gallons processed is one volume turnover (VTO).  For optimal 
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performance the VSEP should process 750-gallons (3-VTO’s) to 1,250-gallons (5-
VTO’s). 
 
By directing the product stream to a separate collection vessel the cleaning operation can 
be performed much faster; however, the product stream will not be as clean as what 
would be accomplished by performing several volume turnovers. 

 
    Preferred Setup 
 
Modes of Operation: 
 
Filter mode:  
This is the standard mode of operation for the VSEP system. 
 
The VSEP system directs flow from the Feed Tank through the membrane pack.  The 
filter pack is a stack of membranes that have been configured in such a manner as to 
allow for the passage of a desirable product through the membranes while prohibiting 
passage of undesirables and particulates.  The filter pack separates the feed stream into 
two streams: the product (permeate) stream and the undesirable waste (concentrate) 
stream.  The product stream is a clean solution that is directed back to the feed tank or to 
a separate collection vessel for eventual placement in the parent process.  The concentrate 
is collected in a separate collection vessel for eventual disposal. 
 
For the first 10-minutes of operation any flow out of the concentrate line is directed back 
to the feed line.  This is accomplished by directing flow through the upper concentrate 
line for the first 10-minutes and through the lower concentrate line thereafter.  This is to 
allow the system to stabilize before normal operations begin. 
 
Solvent Addition Mode:  
Sometimes it is desirable to add clean solution or an additive to the feed solution after 
processing.  The solvent addition mode and solvent addition tank are designed to simplify 
that process.  
 
The white 15-gallon tank (solvent addition tank) on the VSEP platform can be used to 
add fresh solution to the feed tank, or for directing flush water to either the waste tank or 
to the feed tank for eventual processing.  This tank can also be drained manually by 
opening the valve at the base of the tank and the drain line valve(s) at the back of the 
system. 
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Solvent addition fluid is routed automatically by the control panel to the bypass line and 
to the tank that the bypass line is connected to. 
 
Flush Mode:  
Flushing cleans the filter pack of unwanted residues and helps refresh the membrane 
material.  Regular flushing will improve separations performance and dramatically 
increase membrane life. 
 
Periodically the filter pack must be flushed with clean, process-compatible fluid.  Either 
water or dilute (10%) sodium hydroxide can be used to flush the system while processing 
fluid from the chrome stripping process.   
 
Flushing should be performed as the first step in the filtration process for every Feed 
Tank.  By performing flushing operations at the start of a new Tote, all of the flushing 
fluid will be directed automatically to the feed vessel for processing. 
 
The system must be flushed prior to allowing the system to remain unused for longer than 
a week.  If the system is not flushed prior to long term idle periods, the membranes will 
become fouled.  Once fouled, the membrane pack can only be cleaned by flushing several 
times with a 10% to 30% sodium hydroxide solution. 
 
Flushing is accomplished by passing at least 10-gallons to 15-gallons of clean fluid 
through the filter pack.   
 
Flushing is typically performed by running three 5-gallon loads through the VSEP system 
and routing each flush solution either back to the feed tank or to the waste container for 
ultimate disposal.  That determination can be made by observing the quality of the fluid 
in the solvent addition tank at the end of the flush cycle.   
 
 



Standard Operating Procedures 
 
The VSEP system is fully automated.  The Panel View-550 in the Control Panel controls 
all of the electric valves.  The mode of operation is selectable by F1 at the Main Screen.  
Several options are available by simply touching the screen.  For example, instead of 
selecting F1 to enter the Operations Mode  screen, simply touch the screen at the 
Operations Mode/Set Points box. 
 
Every screen has operator instructions.  When in doubt, read the screen.  
 
All of the manual valves that are normally closed are marked with Red tape on the 
handles. 
 
All of the manual valves that are normally open during operation are marked with Green 
tape on the handles. 
 
There is no need to change the position of any of the manual valves for normal operation 
of the system. 
 
Note: The STOP Button must be depressed before a change in operation can be 
selected. 
 
For Filtration Mode: 
Ensure all hoses are directed to their proper destinations.  The Feed and bypass lines are 
connected to the feed tank; the permeate line is connected to the product tank (typically 
the feed tank); the upper concentrate line is connected to the upper feed line; and the 
lower concentrate line is connected to the waste collection vessel. 
 
Ensure all manual valves are in their proper position.  Valves with green tape are 
normally open; valves with red tape are normally closed. 
 
Enter the Operations Mode/Set Points Screen by selecting F1 from the Main Screen or 
by touching the Operations Mode/Set Points box on the Main Screen. 
 
Select Filtration Mode. 
Note: the Stop Button must be depressed to select a mode of operation. 
 
Ensure all set points are at desired values:   
Feed Pressure = 400-psi; 
Permeate Flow (Open/Close) = 45%; 
ML: Valve Min Open Time = 60-seconds; 
F1 to enter the Next screen; 
Filter Stabilization Time = 600-seconds 
 
Exit to the Main Screen by pressing F5. 
 



Enter the Status/Run Window from the Main Panel by pressing F5 or touching the 
Status/Run box on the Main Screen. 
 
Pull the stop button to the ON position. 
 
Press F7 
 
Press the Green Start Button. 
 
Pressing the Red Stop Button will shut the system down.  To restart, simply pull the 
red stop button to the on position; press F7; and press the green start button. 
 
For Flush Mode: 
Add 3-gallons to 5-gallons of flush fluid to the Solvent Addition Tank.  This will either 
be water or dilute (10%) sodium hydroxide.  Higher concentrations of sodium hydroxide 
can be used for flushing if the sodium hydroxide cycle is followed by at least one water 
cycle. 
 
Ensure all manual valves are in their proper position.  Valves with green tape are 
normally open; valves with red tape are normally closed. 
 
Press F3 at the Main Screen to set the Flush Cycle time in seconds.  The default is 600-
seconds. 
 
Exit the Flush Screen by pressing F5. 
 
Enter the Operating Mode/Set Points Screen by either pressing F1 or touching the box 
on the Main Screen Window.  
 
Note: the Stop Button must be depressed to select a mode of operation. 
 
Select Flush Mode. 
 
Exit the Operating Mode/Set Points Screen by pressing F5. 
 
Enter the Status/Run Screen by pressing F5 or by touching the Status/Run Box on the 
Main Screen. 
 
Pull the Stop button to the ON position. 
 
Press F7 
 
Press the Green Start button.  The flushing operation will stop automatically at the end of 
the set point value. 
 
Flushing can be stopped at any time by pressing the Red Stop Button. 
 



Then Solvent Addition Tank can now be drained manually, or the system put into 
Solvent Addition Mode  to direct the flush fluid to a desired container. 
 
Solvent Addition Mode: 
Add desired solvent to the Solvent Addition Tank. 
 
Ensure that the bypass line is connected to the appropriate collection vessel. 
 
Ensure all manual valves are in their proper position.  Valves with green tape are 
normally open; valves with red tape are normally closed. 
 
Enter the Operating Mode/Set Points screen by touching the Operating Mode/Set 
Points Box on the Main Screen or by pressing F1. 
 
Select Solvent Addition Mode. 
Note: the Stop Button must be depressed to select a mode of operation. 
 
Exit the Operating Mode/Set Points screen by pressing F5. 
 
Enter the Status/Run Screen by pressing F5 or the touching the screen at the Status/Run 
Box. 
 
Pull the Red Stop Button to the On Position. 
 
Press F7 
 
Press the Green Start Button. 
 
Visually observe the level in the solvent addition tank.  When the tank is empty, press the 
Red Stop Button at the Main Control Panel. 
Note: Do not allow the tank to empty to the point where the fluid level is lower than 
the connecting tubing below the Solvent Addition Tank.  Doing so will introduce air 
into the feed line and upset the system. 
 
 

Membrane Pack Replacement 
 
Membrane Packs can be ordered through New Logic International in Emeryville 
California.  Request pre-assembled packs as specified by Battelle. 
 
Phone Numbers: 
New Logic International: (888) 289-8737  
Larry Stowell (Sales Representative for this system) (770) 421-9205 
 
The membrane for sodium chromate separations is an N-30F.  Different separation 
processes required different membranes. 



 
To confirm membrane selection: Max Phelps (509) 375-6678 
 
The membrane pack will arrive fully assembled and ready for installation. 
 
Flush System with water at least 3-times at 5-gallons each flush. 
 
Install the Shipping Bar (reference VSEP Operators manual in the AMF Library). 
 
Loosen, but do not remove the three hose connections at the top of the Filter Pack. 
 
Open the permeate and concentrate sample ports to drain the filter pack of excess fluid. 
 
Remove the three hose connections at the top of the filter pack. 
 
Remove the large nut at the top of the filter pack with a 2-1/4” striker wrench. 
 
Remove the center stud by first unscrewing it and then pulling it out of the membrane 
pack.  The center stud should be relatively easy to remove; however, there is the drag 
from an O-ring located in the filter pack that needs to be overcome.  The operation can be 
simplified by threading the large nut and washer onto the center stud and then prying the 
center stud out with a pry bar using the top of the membrane pack for leverage. 
 
Note that there are 16 bolts in the membrane pack and that 8 of those bolts are part of the 
pre-assembled pack assembly.  When viewed from the top the bolts at the 3:00, 6:00, 
9:00 and 12:00 positions are permanent and part of the pre-assembled pack.  Permanent 
bolts are alternated with installation bolts.  This configuration is self-evident when 
viewing the new filter pack assembly. 
 
Remove the 8- installation bolts. 
 
The filter pack must be raised straight up by approximately 1- inch to clear the centering 
collar. 
 
The filter pack can be lifted and removed from the system.  This should be relatively 
easy; however, because of differences in machining, some filter packs are more difficult 
to remove than others. 
 
For a difficult to remove pack; wedge a pry bar under the two bottom stainless steel 
plates on the complete assembly and pry the pack up.  Sometimes it is necessary to use 
two pry bars, and in severe cases the bolts at the 3:00 and 9:00 positions may have to be 
loosened and a shim placed between the bottom of the bolt and the bottom stainless steel 
plate.  The bolts are then re-tightened, which forces the filter pack up and off of the 
centering collar. 
 



Clean the surface of the stainless steel plate thoroughly.  Dry the hole that the center stud 
screws into. 
 
Note that there are two small O-rings at the 3:00 and 9:00 positions on the stainless steel 
plate.  If needed, replace these O-rings. 
 
Apply a film of lubricant to the two O-rings on the stainless steel plate and to the O-ring 
located inside the filter pack.  This lubricant can be anything from dishwashing liquid to 
high purity vacuum grease.  The purpose is to lubricate the O-rings while preventing 
them from accidentally dislodging from their position while installing the new pack. 
 
Lift the new pack onto the stainless steel plate and set in place by aligning the two hose 
connection ports to the 3:00 and 9:00 positions.  It does not matter which hose connection 
is in which position. 
 
Install the Center Stud and Tighten. 
Install the 8-installation bolts and tighten. 
 
Install the large nut and washer to the Center Stud and tighten. 
 
Torque all 16-bolts to 40-ft/lbs. 
 
Retighten Large Nut on top of filter pack. 
 
Install hoses. 
 

If not already present: remove the vibration amplitude indicator from the old filter pack.  
Strapping tape holds this on.  Take care to not destroy the indicator.   Install on the new 
filter pack. 
 
Remove the shipping bar. 
 
Close the door and start the system; check for leaks. 
 
After operating for two-hours, re-torque the bolts.  After two-days of operation re-tighten 
the large nut at the top of the filter pack and re-torque the bolts. 
 
 
 
 
 



Vibrational Shear Enhanced Processing 
(VSEP) 
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(Supplemental) 

 
 

This portion of the operator’s manual is for reference purposes.  The reader will be able 
to reference set points and identify various parts of the system as required for operating, 
troubleshooting, and performing normal maintenance. 
 
A more complete set of manuals is available through the AMF Library. 
 

 
 
 
Do not remove power to the system for longer than 15-minutes without 
turning the UPS to the OFF position (back of system in UPS Cabinet). 
 
Do not restore power to the system without turning the UPS to the ON 
position. 
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F1: Operating Mode 
Set Points 

F3:  Flush 

F5:  Status/Run 

F7:  Alarms  

F8: Config 

 
Main Screen 

(Touch Screen) 
 
All controls and set points can be accessed through the main screen.   
 
Executing an F5 from any screen in the system will eventually take you directly to the 
Main Screen. 
 
This section of the manual will walk you through the various settings and lists the default 
set points. 
 
Note:  The Stop Button must be in the off (pressed in) position to make changes to 
set points and operating modes. 
 
F8 Accesses the Configuration Menu.   
 
Analog Input Scaling 
 PT1-1 (F) Min 0  Max 1000 
 PT2-1 (C) Min 0  Max 1000 
 PT3-1 (P) Min 0  Max 1000 
 FT5-1 (P) Min 0  Max 100 
 
 TT8 (CIP) Min 0  Max 150 
 
 F1: Next Screen 
 
 ML4-1  Min 0  Max 0 
 pH  Min 0  Max 14 
 
 F3: Back 
 
Feed Pump Control Limits 
 F1: Min Output  0% 
 F2: Max Output   50% 



 
 Constant Pump Speeds  
  F6: Offline Recirculation 35% 
  F7: Flush   25% 
  F8: Solvent Addition  30% 
  

F3: Back 
 

Filter Mode Conc. Valve Control Method 
 % Perm Flow – Open/Close  *  (Other modes do not apply) 
 
 F3: Back 
 
Concentrate Valve Constants/Limits 
 F6: Minimum Opening (Pump On)  0% 
 F7: Minimum Opening (Vibr On)  10% 
 F8: Maximum Opening  36% 
 F9: Valve Position During Flush 32% 
 
 F3: Back 
 
Start Control  (F = Feed; C = Concentrate; TM = Trans Membrane) 
 F1: Min Pressure (F&C) for Vibration 3 
 F2: Min Pressure (TM) for Vibration  3 
 F4: Auto Start Vibration   YES 
 F7: Vibration Preset Speed Timer  3 seconds 
 
 F3: Back 
 
PID Feed Pressure  
 
Note:  Screen Says F3 to go back; Actual Value is F5 
 F9: Local Mode =  Auto 
 F2: Gain  0.50 
 F3: Reset  0.07  
 F4: Rate  0.0 
 F10: Manual SP 0.0 
 F6: SMAX  1000 
 F7: SMIN  0 
 F8: DB  0 
 
 F5  Back 
 
PID Motor Load  N/A for this process 
 
PID Concentrate Flow N/A for this process 



 
Miscellaneous   N/A for this process 
 
 
Output Test   N/A (except for an instrument technician). 
 
F5: Back to Main Screen 
 
F7: Alarms 
 
F1: Alarm Set Points 
 F2: High Feed Pressure   650 
 F4: Low Feed Pressure   0 
 F6: High Concentrate Pressure  650 
 F8: High Diff (F – C) Pressure  500 
 F9: Low Trans Membrane (C – P) Pressure 0 
  

F1: Next 
 
F2: High Motor Load    0.88% 
F4: Low Permeate Flow   0.0 
F6: High Temperature    200 
F7: Low Concentrate Flow   0 (N/A) 
F8: Low pH     0 (Disabled) 
F9: High pH     14 (Disabled) 

  
 F5: Main 
 
F1: Op Mode & Filtration Set Points 
 Note: Stop Button must be depressed to change modes of operation: 
 
 F2: Feed Pressure   400 psi 
 F3: % Permeate Flow   55% 
 F4: ML: Valve min open time 60 seconds 
 
 F1: Next 
 
 F2: % Motor Load   N/A 
 F10: Filter Stabilization Time  600 seconds 
 Concentrate Valve Time Cycling N/A 
 
 F5: Main 
 
F3: Flush 
 F7: Timed Flush Length  600 seconds 
 



 F5: Main 
 
There are no other settings available from the Control Panel 
Vibrational Adjustment (Amplitude):  ¾” 
There is a diagram to the right of the viewing window for the filter pack.  Slowly adjust 
vibration adjustment knob (Figure 1: Simple Sketch) to ¾” setting. 

 
If there is no diagram on the filter pack; set the vibration adjustment to 6. 
 
Do Not Under Any Circumstances Allow the Filter Pack to Vibrate at an Amplitude 
Higher than 1-1/4” 



Troubleshooting 
 

Machine Stops: Alarm Light is on: 
 Push Stop Button 
 Enter Alarm Screen 
 Read Alarm Condition 
 Check Condition 
 Reset Alarm (Touch Screen) 
 F5 to go to Main Screen 
 Touch Screen to go to Status Run (or use F5) 
 Pull Stop Button to the on position 
 F7 to put system in run mode 
 Push Green Start Button 
 
VSEP Vibrates, but the pump has stopped: 
This is usually due to a surge of air entering the pump housing; caus ing the pump to 
partially lose prime and not be able to maintain the pump pressure set point.  Because the 
pump operates by constant pressure/variable speed, any cavitation in the pump will cause 
the pump drive to fault out, thus shutting off the pump. 
 
First: Try pushing the stop button to the off position, then pulling it back out and 
restarting the system (F7 and Run).  If this doesn’t work, the system must be powered 
down and allowed to reset. 
 
Power down the system by turning the 440/220-Volt Breaker on the back of the system 
(breaker closest to the control panel) to the off position and then back on.  Restart the 
system. 
 
Pump is Noisy: 
The pump makes a relatively high pitched tinny sound when air enters the pump head.  
This is indicative of cavitation in the pump head.  Turn off the system; allow setting for 
approximately one minute; restart system. 
 
Membrane Pack and/or Inside of Membrane Cabinet Shows Signs of Leaking: 
Periodically the bolts on the membrane pack need to be re-torqued to 40-foot pounds. 
 
Re-torque all bolts. 
Tighten large nut on the top of the membrane pack. 
Restart system. 
 
A substantial increase in permeate flow is noted and there is no difference between 
feed and permeate samples, and/or permeate and concentrate samples. 
There are several causes for this behavior. 
 
1. The membrane pack has failed.  Replace the membrane pack. 
2. An O-ring in the membrane pack has failed.  Replace the membrane pack. 



 
3. The bolts on the membrane pack have loosened.  Re-torque all bolts to 40-ft/lbs. 
 
4. The Center Stud is loose.  Remove Center Stud and check O-Ring integrity.  Reinstall 

O-ring and Center Stud and re-tighten.  Use Vaseline or similar lubricant to lubricate 
O-Ring and Center Stud before reinstalling.  The Vaseline serves to both lubricate the 
O-ring and keep the O-ring in place for installation. 

 
5. The O-ring under the center stud has failed.  Remove Center Stud.  Replace O-ring.  

Reinstall Center Stud and tighten. Use Vaseline or similar lubricant to lubricate O-
Ring and Center Stud before reinstalling.  The Vaseline serves to both lubricate the 
O-ring and keep the O-ring in place for installation. 

 


