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User Guide: Crystal Dept. DI Water System 

fillin "Enter Title of Procedure"Purpose: 
The purpose of this procedure is to describe the maintenance of the recirculating deionized (DI) water system in the Crystal Department.

fillin "Enter brief statement of purpose for procedure:"
Responsibilities: 

Crystal Department engineering / management is responsible for maintaining this procedure.  Crystal Department engineers / leadpersons are responsible for carrying out this procedure.


fillin "Enter who is responsible for maintaining and carrying out this procedure:"
Associated Documents: ISO 9001, QAM, QSM, AS9100

fillin "Enter any documents specifically associated with this procedure.  Always include ISO 9001, QSM, and QAM but not PCB forms or procs.
1.0
General Description of System

The DI water system is installed in the room behind the Ceramics Inspection and Test area.  It provides high purity water for various processes in the crystal department.  This system deionizes city water, as well as removes contaminants from process wastewater from the ceramics area.  In this way, contaminated water is reused, avoiding costly monitoring and permitting required in order to discharge to the sewer.

Incoming city water goes through a series of 5 ion exchange canisters, which deionize the water.  The level of deionization can be measured by the resistance of the water, as indicated by the resistance meter on the wall.  After this stage, the resistance meter should indicate a reading of greater than 10 megohms.  It should be noted that water must be flowing across the sensor in order to accurately measure the resistance of the water.  This deionized water feeds the Quartz area, and also provides “make-up” water to the storage tank.

The storage tank receives wastewater from the various sinks in the ceramics area.  The water in the tank is then pumped through a pair of filters and through a set of 3 larger canisters, which remove the contaminants in the water and deionize it.  The water then flows through a sterilization unit, which kills bacteria using UV light.  The water is then fed to the various DI faucets in the ceramics area.  A recirculating loop returns the unused DI water to the storage tank.  In this way there is no stagnant water in the plumbing, reducing the potential for bacteria growth and contamination.

Another set of tanks in the Batch Room further “polishes” the water to a resistance of greater than 16 megohms.  This highly pure water is required to avoid contamination of the ceramic powder batches.

The bank of canisters which treat the city water, as well as the set in the ceramic batch room, are serviced by Keppler Culligan Water Conditioning.  The set of larger tanks in the recirculating loop are serviced by Siemens / U.S. Filter Corp.  The Culligan canisters are recycled when replaced, but the Siemens / U.S. Filter canisters must be disposed of as hazardous waste since they contain lead.

2.0
System Checks

2.1
Check the system daily to make sure it is operating.  Read the resistance meter after the three large Siemens / U.S. Filter tanks.  It should read greater than 10 megohms.  If below 10, allow the system to operate for one day to see if the reading rises.  If not, replace the canisters with backups per Section 3 below.  Check to make sure that the UV lamp is working.  It is inside the silver canister mounted horizontally after the 3 large tanks.  A purple glow should be visible through the clear endcap.  If the lamp is out, check the power, and if necessary replace per the instruction manual.

2.2
Weekly, open the DI faucet in the Quartz area to draw water through the 5 make up canisters.  The meter should indicate greater than 10 megohms.  Close the faucet after checking the meter reading.  If the reading is below 10, call for service per Section 4 below.

2.3
The batch room set should be checked before doing any batching that requires water.  The meter should indicate greater than 16 megohms.  If the reading is less than 16, call for service per Section 5 below.  In this case, the only work that can be performed is washing labware.  Do not mill, granulate, or make binder until the canisters are replaced.

3.0
Make Up System Service

3.1
If the make up system needs service, call Keppler Culligan at (716) 542-4501.  Request a change of the “Bank D” canisters (also called tanks).  The supplier should bring a new set of tanks within 1 day, switch them out with the exhausted tanks, and remove the exhausted tanks.

3.2
If the DI pressure in the Quartz area is unusually low, it may be necessary to replace the 0.2 micron filter at the exit side of the bank of 5 tanks.  When the 25 micron filter ahead of the tanks gets overly soiled, replace it.

3.3
Keppler Culligan is also the source for any filter cartridges needed for the entire system.  Spare filter cartridges are stored in the DI water room.

4.0
Recirculating System Service

4.1
There should always be an entire set of backup, or new, Siemens / U.S. Filter tanks on hand to allow for immediate replacement when required.  Order new tanks from Siemens / U.S. Filter by calling 1-800-466-7873.  PCB’s account number is 0302014826.  The system requires one 3.5 cu.ft. carbon tank, and two 3.5 cu.ft. mixed bed tanks.

4.2
When the resistance in the recirculating loop indicates replacement is necessary, check to make sure no critical ceramic processes that require DI water are underway.

4.3
Turn off the pump motor.  Close the valve after the set of 20” filters, ahead of the carbon tank.  Also close the valve after the third tank.

4.4
Before disconnecting the hoses to the tanks, open the stopcocks on top of each tank to release pressure.  Use a bucket to catch any water that comes out.

4.5
Disconnect the hoses to each of the tanks.  Notice that the carbon tank is first in line after the storage tank, followed by the two mixed bed tanks.  The inlet and outlet connections to each tank are labeled, and have different connections in order to prevent the tanks from being installed incorrectly.

4.6 When the exhausted tanks are removed, screw the appropriate caps onto their connections, and hang “Exhausted” signs on each tank.  Check the various filter cartridges at this time, and replace as necessary.  Spare cartridges are usually available in the DI water room.

4.7 Install the new tanks into the system.  Open the valve ahead of the carbon tank.  Open the stopcock on top of the carbon tank.  Turn on the switch for the pump motor.  Lift the lever on the pump shutoff until the motor starts, and hold it in position.  Water will begin to fill the carbon tank, and air will be expelled from the stopcock valve.  When water begins to come out, close the stopcock.

4.8
Repeat the process above for the two mixed bed tanks.  After both have been filled with water, open all the valves closed in 4.3.  It may be necessary to restart the pump motor by lifting and holding the lever on the pump shutoff.  The pump needs pressure in the system to run, so the motor will not stay on until the pressure builds up in the entire loop.

4.9
Allow the system to run for several minutes.  If the resistance meter in line after the Siemens / U.S. Filter tanks registers “1.”, there is air trapped at the sensor which needs to be bled off.  Slowly loosen the sensor from the pipe fitting until water starts to leak out of the sensor.  The resistance reading should register properly after the air is expelled.  Tighten the sensor once the resistance reading is normal.

4.10
Contact Siemens / U.S. Filter at 1-800-466-7873 to order new canisters for backup.  Request 1 carbon and two mixed beds.  PCB account number is 0302014826.  The tanks should be delivered within a few days.

4.11
Contact Siemens / U.S. Filter Recovery Services at 1-800-732-3226 to arrange for pickup and disposal of the exhausted tanks.  They will prepare and send the appropriate paperwork and labels required prior to pickup.  They will also schedule the pickup.

4.12
The exhausted tanks must be labeled and secured onto pallets as instructed prior to pickup.  See Maintenance and / or Receiving to get two pallets, and have Maintenance secure the tanks to the pallets 1-2 days before the scheduled pickup.  Fill out the paperwork prior to pickup also.

4.13
Place the paperwork and palletized tanks in the shipping area.  Keep one copy of the 40CFR268 Land Disposal Notification form in the files in Ceramics.  The other goes with the tanks on pickup.

4.14
The multi-part Uniform Hazardous Waste Manifest form (EPA Form# 8700-22) must be signed by both a PCB representative (the Ceramics Op Mngr typically) and the trucker picking up the tanks.  The part labeled “Generator’s Initial Copy” must be retained and filed after the trucker signs off.  All other copies go with the tanks.

4.15
Retain “Generator’s Initial Copy” in the files in Ceramics.  Make 2 photocopies of the Generator’s Initial Copy.  File one copy in the hazardous waste file in QC, and mail the other to the NYS DEC at the following address:

NYS Department of Environmental Conservation


DSHM, Hazardous Waste Manifest Section


625 Broadway, Floor 9


Albany, NY   12233-7252
4.16
After the Siemens / U.S. Filter Recovery facility has received the shipment of expired tanks, they will mail the signed-off “Designated Facility to Generator” part of the manifest to PCB for filing.  File the signed form in the Ceramics area hazardous waste file.

5.0
Batch Room Service

5.1
When the Batch Room resistance meter indicates below 16 Megohms, call Keppler Culligan at (716)542-4501, and request a change of the “Bank A” canisters.  The supplier should bring a new set of tanks within 1 day, switch them out with the exhausted tanks, and remove the exhausted tanks.

5.2
Kepler Culligan is the source for the filters as well.  Spare filters are normally stored in the DI water room.
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