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I Purpose
A. To clearly define the procedure for cleaning the Reverse Osmosis (RO) system.
II Definition

A.  Ultrasil 110- A alkaline detergent, designed to be used with Ultrasil 67 for cleaning the RO.
B.  Ultrasil 02- A neutral, enzymatic liquid detergent. Used as a two-part cleaning with Ultrasil 110 for the RO.
C.  Ultrasil 75- A nitric acid-based detergent developed specifically for acid               cleaning low pH tolerant reverse osmosis, ultrafiltration, and microfiltration membranes.
D.  Oxonia Active- A peroxyacetic acid, antimicrobial agent activity for use in sanitizing applications.
E.  Sodium MetaBisulfite- Used for pH lowering.
III Plant Specific Responsibilities
A. Ensure computerized programming for the CIP system will consistently achieve the defined processing parameters.

B. [image: image24.png]Define chemical concentration parameters; documented on the CIP Log sheet.
	IV Product
	Concentration
	Temperature
	Time

	Enzyme Wash
	
	
	

	Ultrasil 110 & Ultrasil 67
	Target pH 10.25-10.75
	118°F
	2700 sec.

	Acid Wash
	
	  
	

	Ultrasil 75
	            Target pH 2.0-2.2
	118°F
	1800 sec.

	Anti-Microbial 
	
	
	

	Oxonia Active
	1100 ppm/ 7-8 Drops
	Ambient
	900 sec.

	Soak
Sodium MetaBisulfite
	100-1000 PPM/ 17-30 Drops
	Ambient
	900 sec.

	Manual Wash
	
	
	

	HC-10
	       2oz/gallon of water
	110 - 130°F
	Manual

	
	
	
	


	Product
	      Test Procedure
	Sample Size
	Target Drops

	Oxonia Active
	       Oxygen Test Kit #322 B
	20 ml
	7-8

	Sodium MetaBisulfite
	        Sulfite Test Kit #420
	25 ml
	17-30


V Materials
A. Orion pH Meter
B. 2, 4, & 7 pH Buffer solutions
C. Ecolab Sulfite Test Kit # 420
D. Ecolab Oxygen Test Kit # 322 B
E. RO CIP Log sheet
F. HC-10 Soap Powder
G. Red Pail, Red Brushes and Green single use scratch pads
VI Procedure- Reverse Osmosis System CIP
A. Calibrate the Orion pH meter; follow OP 210-ADR Calibration of a pH Meter.

B. Ensure the RO control panel power is ON.

C. At the RO flow panel, connect the Egg FROM RO port to the Egg TO RO port.
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D. Connect the chemical feed line to the RO Feed tank.
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E. Remove and dispose of any cloth filters installed in the filter tubes. Reinstall the stainless filter cages into the filter tubes and cap.
F. On the RO PLC.
1. On the CIP SCREEN. 
a. Select the desired wash; Start Daily wash.
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b. Return to the CIP SCREEN
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c. Start the CIP cycle by pressing the START SEQUENCE button. The system will perform the following wash.
1) Flush 1; Initial rinse of the RO system
2) Recirc 1; Alkaline/Enzyme wash
3) Flush 2; Alkaline/Enzyme rinse
4) Recirc 2; Acid wash
5) Flush 3; Acid Rinse
G. Check the system for leaks, tighten connections as needed.
H. During Recirc 1- Delay for Temp, Alkaline/ Enzyme wash
1. Take a CIP sample from the Concentrate tank.
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2. The Recirc. 1 step will automatically be placed into a HOLD approximately halfway through the step; this is done to perform a secondary pH test to ensure consistent concentration. If within parameters, select “Acknowledge” to continue the process.
3. Test using the Orion pH meter and record the results on the RO CIP log sheet.
a. If the pH is low- manually add alkaline detergent using the SABRE system, allow circulating for 5 minutes and rechecking concentration. Record results and the corrective actions on the CIP log sheet.
b. If the pH is high- manually add water to the system until the desired pH is obtained.
1) On the Valve FORCE MENU screen, activate the FEED TANK DRAIN 
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i) Press the MON (manually on) button. This will manually open the feed tank drain allowing solution to drain and water will be automatically added to maintain a level, diluting the ph.
ii) Allow to drain for two- three minutes, press the MOFF (manually off) button. Allow circulating for 5 minutes, rechecking concentration. Record results and the corrective action on the CIP log sheet.
2) Repeat as needed until the desired pH is obtained.
3) Test the enzyme concentration to ensure sufficient enzyme detergent is present. If low, add additional enzyme using the SABRE unit and retest. Repeat until within defined range. If high, retest during the rinse step to ensure residual enzyme is not present. 
i) Document results and corrective action on the RO CIP Log.
4. The Recirc 1 step will automatically be placed into a HOLD approximately halfway through the step; this is done to perform a secondary pH test to ensure consistent concentration. 
a. Repeat Step I as needed.
5. Record the following: Temp, Baseline Pressure, Feed Flow, Concentrate Flow, Permeate Flows (3), and Recirc Pressures (3).
6. Once the secondary test is satisfactory, press ACKNOWLEDGE CIP HOLD on the CIP SCREEN; Recirc 1 will continue.
I. During Recirc 2- Delay for Temp, Acid Wash
1. Take a CIP sample from the Concentrate tank.
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2. Test using the Orion pH meter and record the results on the RO CIP log sheet.
a. If the pH is low- manually add acid detergent using the Sabre system, allow circulating for 5 minutes and rechecking concentration. Record results and the corrective actions on the CIP log sheet.
b. If the pH is high- manually add water to the system until the desired pH is obtained.
1) On the Valve FORCE MENU screen, activate the FEED TANK DRAIN 
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i) Press the MON (manually on) button. This will manually open the feed tank drain allowing solution to drain and water will be automatically added to maintain a level, diluting the pH.
ii) Allow to drain for two- three minutes, press the MOFF (manually off) button. Allow circulating for 5 minutes, rechecking concentration. Record results and the corrective actions on the CIP log sheet.
2) Repeat as needed until the desired pH is obtained.
3. The Recirc 2 step will automatically be placed into a HOLD approximately halfway through the step; this is done to perform a secondary pH test to ensure consistent concentration. 
a. Repeat Step J as needed.
4. Record the following: Temp, Baseline Pressure, Feed Flow, Concentrate Flow, Permeate Flows (3), and Recirc Pressures (3).
5. Once the secondary test is satisfactory, press ACKNOWLEDGE CIP HOLD on the CIP SCREEN; Recirc 2 will continue.
J. Once the system has completed the CIP cycle, perform a Flux test to confirm the CIP efficiency.
1. On the CIP SCREEN, press the Start Water Flux button. The system will go through a water rinse step measuring back pressure and flows. 
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2. Once the flux test is completed, record the results on the RO CIP log sheet. 
K. If performing a Sanitizer cycle:
1. On the RO PLC.
a. Select the CIP SCREEN. 
b. Select the desired wash; Sanitizer Wash 
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c. Adjust the CIP SETPOINTS to the following:
1) Flush 1 to 0 minutes
2) Recirc 1 to 0 minutes
3) Flush 2 to 0 minutes
4) Recirc 2 to 0 minutes
5) Flush 3 to 0 minutes
6) Recirc 3 to 0 minutes
7) Flush 4 to 2 minutes
8) Recirc 4; maintain default setting.
9) Flush 5; maintain default setting.
d. Return to the CIP SCREEN
e. Start the CIP cycle by pressing the START SEQUENCE button.
[image: image14.jpg]



2. Once the Oxonia Active has been added by the SABRE system, place the system on HOLD. Wait 5 minutes. The acknowledge will have to be selected to continue.
3. Take a sanitizer sample from the Concentrate tank.
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4. Test using the Ecolab Oxidizer kit and record the results on the RO CIP log sheet.
a. If the concentration is low- manually add Oxonia Active using the SABRE system, allow circulating for 5 minutes and rechecking concentration. Record results and the corrective actions on the CIP log sheet.
b. If the concentration is high- manually add water to the system until the desired result is obtained.
1) On the Valve FORCE MENU screen, activate the FEED TANK DRAIN 
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i) Press the MON (manually on) button. This will manually open the feed tank drain allowing solution to drain and water will be automatically added to maintain a level, diluting the solution.
ii) Allow to drain for two- three minutes, press the MOFF (manually off) button. Allow circulating for 5 minutes, rechecking concentration. Record results and corrective action on the CIP log sheet.
2) Repeat as needed to obtain the correct concentration.
3) Record the following: Temp, Baseline Pressure, Feed Flow, Concentrate Flow, Permeate Flows (3), and Recirc Pressures (3).
5. On the CIP Screen, remove the system HOLD and allow the system to continue. The system will complete the Recirc 4 cycle and shutdown.
L. If performing a Soak cycle (Recirc 3)
1. On the RO PLC.
a. Select the CIP SCREEN. 
b. Select the desired wash; Daily Wash
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c. Adjust the CIP SETPOINTS
1) Flush 1 to 0 minutes
2) Recirc 1 to 0 minutes
3) Flush 2 to 0 minutes
4) Recirc 2 to 0 minutes
5) Flush 3 to 2 minutes
6) Recirc 3; maintain default setting.
7) Flush 4; maintain default setting.
d. Return to the CIP SCREEN
e. Start the CIP cycle by pressing the START SEQUENCE button.
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2. Take a soak sample from the Concentrate tank.
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3. Test using the Orion pH meter and record the results on the RO CIP log sheet.
a. If the pH is low- manually add soak detergent using the Sabre system, allow circulating for 5 minutes and rechecking pH. Record results and the corrective actions on the CIP log sheet.
b. If the pH is high- manually add water to the system until the desired result is obtained.
1) On the Valve FORCE MENU screen, activate the FEED TANK DRAIN 
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i) Press the MON (manually on) button. This will manually open the feed tank drain allowing solution to drain and water will be automatically added to maintain a level, diluting the solution.
2) Allow to drain for two- three minutes, press the MOFF (manually off) button. Allow circulating for 5 minutes, rechecking pH. Record results and corrective action on the CIP log sheet. 
4. The soak step will automatically shut down with 5 minutes remaining in the step. This is done to maintain a preservative solution within the membranes to prevent dryness and damage.
5. When ready to complete the cycle, press the START SEQUENCE button. The system will restart with the remaining time of the soak step and complete.
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M. Manually inspect and clean the three RO processing tanks for cleanliness; doors, door gaskets, and vents.
VII Reporting

A. Document concentration tests for all cycles and any corrective actions on the RO CIP Log Sheet.

B. Document the Water Flux test on the RO CIP log sheet.
VIII Reference

A. OP 210-ADR Calibration of a pH Meter 
B. SDS Sheets
This procedure has been read and understood by the following personnel:
	Print Name
	Sign Name
	Date
	Print Name
	Sign Name
	Date
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