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�tc "PART1-GENERAL....."�PART 1 - GENERAL





�tc "1.01DESCRIPTION....."�1.01   DESCRIPTION



A.  	This section specifies the system parameters, performance and testing procedures to be performed to establish that clean room areas are operating in accordance with requirements for Sandia National Laboratory (SNL) Building 870.





Clean Room 	Name                 	Class    		Associate

 Room #'s  	                   			              AHU   



1207    	Changing Room        	10,000      		12

1208     	Final Assembly          	     100		      12,13

1303     	Deposition Area      	  1,000      	           14

1401     	Final Assembly          	    100    	        5 - 9

1402     	Changing Room         	  1,000      	           14

1403     	Particulate Contaminant     100    		14





B.  	The Clean Room Testing and Certification Contractor shall perform all tests described in Table 1 below.  Refer to test requirements in Part 3, Article 3.02 of this Section.





TABLE 1

TESTS BY CLEAN ROOM TYPE



PARAGRAPH         	 TESTS       		 CLASS 100  	 CLASS 1000



A.      				Particle Count        		1           		1

B.       				Velocity and uniformity		1           		1

C.       				Parallelism            		1           		-

D.       				Induction              		1           		-

E.       				Pressurization         		1           		1

G.       				Temperature            		1           		1

G.       				Humidity               		1           		1

H.       				Noise Level           		 -           		-

I.       				Vibration             		 -          		-

J.       				Conductivity         		 -          		-

K.       				Recovery               		-          			-

L.      				Lighting Level         		1          		1





Key:  



1.       Test suited to "as-built" stage.



C.  		Work is to be done in conjunction with the Testing, Adjusting, and Balancing Contractor, Controls Contractor and Filter Ceiling Manufacturer as required.



D.  		Design conformity shall be verified, recorded, and reported.







�tc "1.02RELATEDWORK....."�1.02   RELATED WORK



A.  	Section 01300

Section 15175



�tc "1.03QUALITYASSURANCE....."�1.03   QUALITY ASSURANCE



A.  		All clean room air systems shall be tested and certified by a qualified firm specializing in clean room certification.  The Clean Room Testing and Certification Contractor shall be in current and active status in good standing with the Institute of Environmental Sciences (IES).  The Clean Room Testing and Certification Contractor shall work closely with all construction trades as required to complete construction of the clean rooms in accordance with the specifications.



B.  		Firms or agencies proposing on this service shall have been in business a minimum of five years specializing in clean room testing and certifying work.  A list shall be available upon request of projects similar in size, complexity, and cleanliness classification to this project that the firm has completed.  Include the project name, description of mechanical system, range of services provided, and the name and phone number of the Design Consultant and Owners representative who were responsible for final acceptance of the service.



C.  		The Clean Room Testing and Certification Contractor's Project Director shall have a minimum of five years of experience testing and certifying clean rooms as a Field Engineer, as well as experience on at least one previous project acting as the project director.  He shall supervise all aspects of field measurements, select appropriate test methods, consult with the Engineer on technical matters, and approve the test report.  A list shall be available upon request of projects similar to this project that the Project Director has managed and/or certified.



D.  		The Clean Room Testing and Certification Contractor Field Engineer shall have a minimum of two years of experience testing and certifying clean rooms as a Field Engineer or Field Technician.  He shall supervise all field technicians assigned to complete the testing and certifying of the work, and shall be responsible for all on-site testing and data acquisition.  No field tests shall be taken without the Field Engineer's presence.



E.  		All Clean Room Testing and Certification Contractor Field Technicians shall have completed previous training in clean room operations and certifying procedures, shall have worked in this capacity on at least one other similar project, and shall only perform field work under direct supervision of the Field Engineer.



F.  		A sample of all field data reports, charts, and forms used by the Clean Room Testing and Certification Contractor shall be submitted with the proposal.  In addition, a sample test report of a similar project shall be available for inspection by the Engineer to verify the Clean Room Testing and Certification Contractor expertise in data collection, interpretation, and documentation.



G.  		The reference standard for all field tests shall be IES-RP-CC-006, Recommended Practice for Testing Clean Rooms.



H.  		The Contractor shall have responsibility for selecting and contracting for this certifying service.  However, SNL shall retain the right to approve final selection of the Clean Room Testing and Certification Contractor to ensure all selection criteria stated above have been met.





�tc "1.04REFERENCES....."�1.04   REFERENCES



A.  		Federal Standard 209E:  "Airborne Particulate Cleanliness Class for Clean Rooms and Clean Zones".



1.  General Services Administration

Specifications Activity

Printed Materials Supply

Bldg. 197, Naval Weapons Plant

Washington, DC 20407



B.  		IES-RP-CC001:  "Recommended Practice for HEPA and ULPA Filters"



1.  Institute of Environmental Sciences

940 East Northwest Highway

Mount Prospect, IL  60056

708-255-1561



C.  		IES-RP-CC002:  "Recommended Practice for Laminar-Flow Clean-Air Devices."



D.  		IES-RP-CC006:  "Recommended Practice for Testing Clean Rooms"



E.  		American National Standards Institute (ANSI), ANSI S1.11



F. 		ANSI S1.40





�tc "1.05SUBMITTALS....."�1.05   SUBMITTALS



A.  		Make submittals according to this Section, Section 15010, and Section 01300.



B.  		Upon completion of work, or before final acceptance by SNL, submit a bound report of testing containing, but not limited to the following items:



1.  	Tabulation of all test data on 8-1/2 inches (in.) by 11 in. sheets bound in a report.  Identify all test data by grid location.  Grids shall be as defined in the test document and shall be marked on the Floor Plan.



2.  	Prints of the Architectural 1/4-in. scale Floor Plan and ceiling supplier provided HEPA Ceiling Plan made from the latest available revised set of the Drawings with testing and certification locations shown on the Drawings.  These new Drawings shall be known as the "Testing and Certification Drawings".



3.  	Complete list of all test equipment used in performing the work with serial numbers and verification of latest calibration date.



4.  	Written statement signed by the Principal of the Testing and Certification Contractor and person in charge of on-site work stating that all work has been performed in accordance with specifications, unless specifically noted otherwise in report.





�tc "1.06WARRANTY....."�1.06   WARRANTY



A.  The service to be furnished by the Clean Room Testing and Certification Contractor shall be considered complete and accepted when the Certification Report has been approved by SNL.



��tc "PART2-PRODUCTS....."�PART 2 - PRODUCTS





�tc "2.01ACCEPTABLECLEANROOMTESTINGANDCERTIFICATIONCONTRACTORS....."�2.01	ACCEPTABLE CLEAN ROOM TESTING AND CERTIFICATION CONTRACTORS



A.  	Biocon - Raleigh, NC.



B. 	Cleanroom Sciences - Phoenix, Arizona.



C.  	Dryden Engineering - Santa Clara, CA.



D.  	Air Filtration Management - Bethlehem, PA.





�tc "2.02MATERIALS....."�2.02   MATERIALS



A.  		The Clean Room Testing and Certification Contractor shall supply all materials, tools, equipment, clean room garments, and instrumentation required to perform the clean room system testing and certification as described in this Section.



B. 		Once the clean room ceiling has been installed, dioctylphthalate, mineral oil, or other challenge aerosols shall not be used for challenge of high efficiency particulate air filters.  All filter challenges shall be accomplished using polystyrene latex (PSL) spheres as described.





�tc "2.03EQUIPMENT....."�2.03   EQUIPMENT



A.  		All test equipment used in the certification procedures shall be state-of-the-art.  Calibration of equipment shall be traceable to SNL Standards within the previous nine months.



B.  		Particle counters for room certification tests shall be laser particle counters with built-in recorder measuring a sample rate of 1.0 cubic-feet-per-minute (cfm) on particle sizes of 0.1, 0.2, 0.3, and 0.5 micron.  The counter shall provide printed output data that records the quantity count for particle sizes of 0.1, 0.2, 0.3, and 0.5 micron and larger.  Laser counter shall be Particle Measuring Systems (PMS) Model LPC-525.



C.  		Airflow velocity measurements shall be taken with a Velgrid velocity instrument registered by Shortridge Instruments, or an Alnor Model 8500 thermal anemometer, to take direct velocity measurements at the face of the ceiling filter.



D.  		Airflow parallelism tests shall be performed by observing the direction of hang of 8-foot (ft.) strips of non-shed, unwaxed dental floss or similar non-shed Tyvek paper ribbon streamers, applied to the ceiling grid in an 8-ft. by 8-ft. pattern.



E.  		Room pressure differential tests shall be taken with a Dwyer Model 2000-00 magnahelic gauge for preliminary tests, and a portable Dwyer Model 115 liquid filled inclined manometer or Shortridge air data multi-meter for all final tests.



F.  		Temperature uniformity tests shall be performed using a multi-point electronic temperature recording and data logger.  Temperature recording equipment shall provide 0.01 degrees F resolution.



G.  		Humidity uniformity tests shall be performed using a dielectric thin-film capacitor humidity sensor.  Humidity equipment shall be Vaisala Relative Humidity Sensor Model HMP-IIIV.



H.  		Airborne noise measurements shall be made in the clean room areas.  Measurement equipment shall conform to ANSI "Specifications for Type 1 Sound Level Meters" and to ANSI S1.11 "Specifications for Octave, Half-Octave, and Third-Octave Band Filter Sets".  Measurement equipment shall be calibrated with an acoustical calibrator conforming to ANSI 1.40 "Specifications for Acoustical Calibrators."



I.  			All other noise measurements for operating equipment will be taken by the Testing, Adjusting, and Balancing (TAB) Contractor and is not part of this certification service.



J.  			Vibration measurements shall be taken to characterize the process floor vibration levels.  Vibration test equipment shall be accurate to within 1 decibel (Db.).  Test equipment calibration records shall be made available to the Engineer upon request.  Measurements shall be made with accelerometers with a minimum sensitivity of 10 volt/acceleration due to gravity (g).  Vibration data shall be analyzed with an adjustable resolution Fourier Transform analyzer.



K.  		Lighting tests for footcandle levels and uniformity measurements shall be taken with a Simpson Model 408 Illumination Level meter.



L.  		Floor conductivity tests shall measure and record resistance through portions of the conductive floor system.  Tests shall be taken with a Biddle Mark IV test kit.



M.  Recovery tests shall be measured and recorded and presented to SNL for acceptance.  Tests shall be taken with an isokinetic smoke generator and a laser counter PMS Model LPC-525.





��tc "PART3-EXECUTION....."�PART 3 - EXECUTION





�tc "3.01PREPARATION....."�3.01   PREPARATION



A.  		The Clean Room Testing and Certification Contractor shall supervise and conduct all tests in the presence of the Contractor's Field Superintendent or his assigned clean room inspector.



B.  		The As-Built Facility tests shall be performed after the TAB Contractor has made initial operating and balancing adjustments and is satisfied that the installation is ready for acceptance certification testing.  Final clean down and commissioning procedures shall also be complete.



C.  		All clean room recirculation fans, makeup fans, and automatic control loops shall be in operation during all tests.  All mechanical systems and all fans related to the clean room system shall be certified to be operating normally and delivering design air flow.  Process equipment shall be off during noise measurements.



D.  		All certification reports shall be reviewed and approved by SNL before the clean rooms are complete.



E.  		Tests described below are not identified necessarily in their sequence of performance.  The sequence of test procedures shall be as stated in the Proposal.





�tc "3.02FIELDQUALITYCONTROL....."�3.02   FIELD QUALITY CONTROL



A.  	General



1.  	Testing shall be performed in "As-Built" condition.  The "As-Built" condition shall include the following situations:



a.  	The clean room is essentially void of any heat and contamination loads.  



b.  	No process tooling or personnel present other than those people required to perform the Certification Test.





B.  	Field Testing and Certifying Procedures



1.  	Cleanliness Level Particle Count Tests



a.  	Airborne particle counts for the "As-Built" clean rooms shall be in accordance with the following table.



Particle Count (per cubic foot)

for Measured Particle Size (micron)



Class  	0.1 	0.2   	0.3  	0.5  		5.0



     100  	N/A 	750   	300   	    100 		N/A

  1,000  	N/A 	N/A   	N/A 	  1,000  		  7

10,000 	N/A 	N/A   	N/A 	10,000 	  70



b.  	Document only particle counts in other clean areas per the Drawings.



c.  	Air volume sampling rates shall be in accordance with Federal Standard 209E.



d.  	The particular levels required in the empty "As-Built" Facility shall not exceed 50 percent of the levels permitted for an Operating Facility.  In order to obtain suitable particle samples, the sampling volume for each test point shall be doubled during these As-Built Facility tests.  These "As-Built" Facility levels shall be the values required at completion of the construction activities.



e.  	All measurements shall be taken at points 12 in. above any production equipment, and at a point 42 in. above the floor level, while getting no closer than 12 in. from any equipment or wall surface.



f.  	Airborne particle counts are to be performed using a 1.0 cfm sampling rate laser counter with built-in data recorder.  Airborne particle counts shall only be sampled and recorded for sizes of 0.2, 0.3 and 0.5 micron.



g.  	The particle count sample grid size shall be determined by the clean room classification.  Use the following sample grid:



Classification                 Grid Size



1                   2 ft. by 2 ft.

10                   2 ft. by 2 ft.

100                   2 ft. by 2 ft.

1,000                  4 ft. by 4 ft.

10,000                  8 ft. by 8 ft.

100,000                  10 ft. by 10 ft.



h.  	Recorder data shall include:



1)  	Particle counts in each grid mapped on a room layout.



2)  	Bar chart showing particle counts versus frequency/ repeatability count.



2.  	Airflow Velocity and Uniformity Tests



a.  	Airflow velocity measurements shall be taken with a calibrated Shortridge Instruments Velgrid velocity instrument, to take direct velocity measurements at the face of the ceiling filter, or an air balance cone to collect all air discharged by one filter which can be averaged over the full filter area.  Test equipment shall be rigidly fixed to a test stand to eliminate directional errors.



b.  	Airflow uniformity throughout the clean room shall be acceptable if it complies with the following statistical averages:



1)  	80 percent of all readings plus or minus 10 percent of room average.



2)  	90 percent of all readings plus or minus 15 percent of room average.



3)  	95 percent of all readings plus or minus 20 percent of room average.



4)  	100 percent of all readings plus or minus 30 percent of room average.



c. 	Recorded data shall include:



1)  	Airflow quantity or velocity in each grid mapped on a room layout.



2)  Bar chart showing air flow velocity versus frequency/ repeatability count.



3.  	Airflow Parallelism Tests



a.  	Initial parallelism tests shall be performed using dental floss or ribbon strips taped to the ceiling grid.  Adjustments required to the air system supply and return volumes will be performed by the TAB Contractor as directed by the Clean Room Testing and Certification Contractor.  Airflow adjustments shall be made until the ribbons are hanging approximately vertically, not to exceed a 14-degree offset angle.



b.  	Observe and record movement of ribbons near doors into the clean room as they open and close.



c.  	Record data shall include:  Nonconforming air patterns in each grid mapped on a room layout.



4.  	Enclosure Induction Leak Tests



a.  	All doors, pass-throughs, construction joints, and seams shall be scanned with an optical particle counter to determine induced infiltration.



b.  	Scan wall seams, connection joints between ceiling and wall, door cracks, and all piping or electrical penetrations through the clean room wall.  If required, additional aerosol challenge may be used.



c.  	Recorded data shall include:



1)  	Nonconforming infiltration leaks mapped on a room layout.



5.  	Room Pressurization Tests



a.  	Differential air pressure shall be measured between each clean room and the adjacent entry passage, vestibule, or corridor.  Adjacent interconnected clean areas shall be measured from the innermost room, through all successive rooms, to the external wall of the clean zone.



b.  	Measure the air pressure across each door and pass-through entering the clean room.



c.  	Recorded data shall include:



1)  	Relative room pressure differentials mapped on a room layout.



6. 	Filter In-Place Leakage Tests



a.  	Leak test all edge seals between every HEPA filter and its support grid runner or frame to determine edge leaks.



7.  	Temperature and Relative Humidity Uniformity Tests



a.  	Both temperature and relative humidity readings will be taken in each clean aisle/bay using the 12 point recording probes positioned uniformly throughout the area at a distance of 18 in. below the HEPA filter face.  All readings shall be taken simultaneously in order to establish the uniformity of the temperature and relative humidity throughout the area being monitored.  Any adjustments to the air or water systems required in order to establish temperature uniformity shall be made by the TAB Contractor as directed by the Clean Room Testing and Certification Contractor.



b.  	At the completion of tests on each clean aisle/bay, the probes shall be relocated so that one probe is placed in the center of each of the separate clean rooms or clean aisle/bays in order to record the uniformity throughout the entire clean area.



c.  	Readings shall be recorded for a period of 24 hours at 10-minute intervals for each clean room of Class 100.  Readings shall be recorded for a period of only 8 hours at 10 minute intervals for each clean room of Class 1,000 and 10,000.



d.  	Readings shall also be recorded for a period of 30 minutes at 10-second intervals for all clean rooms with temperature criteria of plus or minus 0.25 degrees Fahrenheit or tighter, or relative humidity criteria of plus or minus 2.5 percent or tighter.



e.  	Recorded data shall include:



1)  	All plots of temperature versus time by area.



2)  	All plots of relative humidity versus time by area.



3)  	Bar charts showing temperature versus frequency/repeatability count for each area.



4)  Bar charts showing relative humidity versus frequency/ repeatability count for each area.



8.  	Noise Level Tests



a.  	Noise levels shall be measured at a nominal rate of one measurement location per 200-square ft..  Measurement locations shall be uniformly distributed throughout the clean room.



b.  	Both decibel scale A (dBA) and octave band noise levels shall be recorded.



c.  	A written summary of octave band and DBA measurement results and corresponding Noise Criteria (NC) values shall be provided for each measurement location.



d.  	Noise levels shall conform to the following:  All Classes = NC 60.



9.  	Vibration Tests



a.  	Acquire vertical floor vibration acceleration data at test positions designated by SNL including at least one position in each clean aisle and four positions in each photo bay.



b.  	Analyze with a narrow-band analyzer having 0.1 to 0.25 Hz frequency resolution.  Linearly average a minimum of 10 spectra and plot spectral acceleration levels in decibels re: 1 micro-g.



c.  	Tabulate predominant vibration peak acceleration levels, corresponding discrete frequencies, and calculated corresponding velocities in microns/sec root-mean-square (RMS) and displacements in microns RMS for each test position.



d.  	Take all vibration measurement during unoccupied hours when foot traffic is not an influence.



e. 	Provide a written report documenting measurement results, equipment used during testing and analysis, equipment calibration records, and analysis, equipment calibration records, and measurement methodology.



10. 	Floor Conductivity Tests



a.  	Measure the resistance between two prescribed electrodes placed 3 ft. apart at five separate floor locations within each clean room.



b.  	Measure the resistance between the conductive floor surface and grounded support-structure with one electrode placed on the floor surface and the other attached to the raised floor surface and the other attached to the raised floor support pedestals.  Measurements shall be made on each raised floor grid tile in each room.



c.  	Recorded data shall include:



1)  	Resistance values for each floor tile or floor panel in each room mapped on a room layout.



11. 	Recovery Test is not required for the room.



12. 	Lighting Level Test shall be provided.  The room footcandle levels and uniformity measurements shall be 150 footcandles maintained and shall be in accordance with IES-RP-CC-006.





C.  		Acceptance Criteria



1.  	Verification Procedures



a.  	At the completion of all field certification procedures, the Clean Room Testing and Certification Contractor shall demonstrate to SNL each of the tests performed in the course of field data collection, using instruments from the original readings.



b.  	The Project Director shall present and review all field data with SNL to ensure that a full understanding is transferred to SNL's staff of the base operating condition of the clean rooms at completion of construction.



2.  	Documentation



a.  	The Project Director shall oversee any changes or corrections required of the final report, then stamp the final sets signifying his approval of the final certification log.



b.  	The Clean Room Testing and Certification Contractor shall deliver all certification data and logs in bound form to SNL according to Section 01300.





END OF SECTION
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