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SECTION 013513.14 – CLEANROOM EMI ABATEMENT RECOMMENDATIONS

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Provide EMI abatement to ensure minimal effects of electromagnetic interference on EMI sensitive equipment.  The following specifications shall be followed for any and all electrical, HVAC, and data components traveling through any location within the 25-foot EMI sensitive zone as shown on Drawing CRA4.2-6.  The 25-foot EMI sensitive zone extends 25 feet in all directions from any and all EMI sensitive tools.  Show all EMI sensitive equipment and EMI sensitive zones, including the 25’ zone in all directions, on all appropriate drawings.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Phase 1 Cleanroom Layout Level 2, CRA2.2-2
Phase 1 Cleanroom Room Conditions Level 2, drawing CRA0.3
Phase 1 Cleanroom Electrical Layout Level 2, drawing CRE2.2-1
Phase 1 Cleanroom Electrical Legend Level 2, drawing CRE0.1
Phase 1 Cleanroom EMI Zone Level 2, drawing CRA4.2-6
Phase 1 Cleanroom Electrical Grounding Loop Level 2, drawing CRE2.2-3
Division 26 Electrical Sections.
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
PRODUCTS
MATERIALS
Structural:
Check electrical grid after installation.  Structural steel can be a source of 60 Hz EMI due to stray currents from fault ground or neutral conditions.  Make sure there are no ground to neutral connections, except at the service drop.
Epoxy coated reinforcing steel, or fiberglass-reinforcing rods shall be used in foundation, slabs, retaining wall and all rebar in concrete, which falls within the EMI zones to prevent electrically conductive paths.
Metal deck above EMI sensitive tools must be continuous and grounded. 
Power Sources"
Provide dedicated isolated clean power to EMI sensitive tools through dedicated panel located as far as possible from EMI sensitive equipment.
Dedicate motor generator set to provide clean power.  This provides extra protection against power surges during lightning strikes.
Grounding:
A separate isolated grounding system shall be utilized around the entire facility for use as an equipment grounding system for scientific instruments and equipment.  Method of accessing this ground must be shown on drawings
Install insulated equipment grounding conductors with each circuit that serves electronic load equipment.
All grounded electrodes will be bonded together in a continuous conductive system.
All switchboards shall be equipped with an equipment ground bus.
Use galvanized metal framing channels as grounding bus for the interconnection of pipes and conduits to one another and to building steel.
A separate equipment grounding conductor shall be provided with each circuit within 25’ in any direction from EMI sensitive equipment.
Isolate ground systems for instrument rooms.  Configured in a single point grounding arrangement.
Cabling:
Use type THWN or XHHW-2 insulated cable from the ground loop to the ground bar assembly for EMI sensitive rooms
Conductors:
A neutral conductor shall be provided with all phase conductors.  This does not apply to 3-phase motor circuits.
The phase, neutral and ground conductors shall be twisted together every 36” and wire tied every 24” inside the conduits
A neutral conductor shall be provided and twisted together every 36” with each phase conductor to each light switch.
Electrical loads will be segregated to allow for a way to “turn off” receptacles near EMI sensitive equipment.
Oversize the neutral conductor one trade size larger than the phase conductor or use two neutral conductors that are the same size as the phase conductor.
Signal conductors and power conductors shall be run in separate raceway or conduit from each other.
Avoid unintentional grounding neutral conductors by using jacketed wires.
All conductors for a given circuit should be kept in close physical proximity.  Use nylon ties to minimize separation.
Minimize the length of phase conductors that are not routed with their associated neutral conductor.
Busways should be fully enclosed, dedicated busways, without taps.
Cable Placement:
Locate concentrated loads away from the EMI sensitive equipment areas.
Minimize the use of busways and taps.  If busways must be used, they should be fully enclosed and dedicated.
Do not run homeruns or feeders above sensitive labs.
Feeders greater than 100 amps shall be routed at maximum distances from sensitive equipment.
All conduit within 25 feet, in any direction, of sensitive equipment shall be ran in rigid galvanized steel (RGS) conduit.  PVC and EMT conduit will not be permitted within the EMI zone
No electrical equipment, devices, or circuits shall be within 15 feet of the center of any sensitive lab.
Conduit and Cable Trays within the EMI sensitive zone:
All conduit shall be rigid galvanized steel (RGS) conduit.
Provide fiberglass cable trays.
Conduits shall be continuous and connected to building steel at multiple and random points.
Provide galvanized metal framing channels as grounding bus for the interconnection of pipes and conduits to one another and to building steel.
Provide grounding type bushings and bonding locknuts for conduit fittings.
Rigid galvanized steel (RGS) conduits shall be used for lighting circuits.
Wireways shall be painted steel.  Wireways shall only be used for 110 volt wiring and data connections.
Localize power outlets to the front and/or rear walls.
Incorporate an EMI/RFI noise filter with a minimum attenuation of 13 dB at 10 kHz to 300 MHz in the transient suppression system.
Data/Communication networks:
All computer communications to remote servers and instruments shall be made via a fiber optic server. 
Separation of wires shall comply with EIA/TIA-569-A1-A7-2000 rules for separating unshielded copper communication and data processing equipment cables from potential EMI sources, including power lines and equipment.
Equipment Layout:
Internal to the cleanroom, where possible, isolate EMI sensitive tools from other equipment by walls, as shown on drawings.
Doors within EMI Sensitive Zones:
Aluminum and stainless steel doors are acceptable in cleanroom areas.  Standard steel doors create a DC EMI problem, and shall not be used.  
External to the cleanroom, use non metallic doors, such as wood.
Fire Rated doors shall be stainless steel reinforced doors.  Test should be performed to determine if the duration of steel door movements will affect the EMI sensitive equipment at a specified distance away.  Steel doors will create a DC EMI problem.
Locate EMI sensitive tools at least 40 feet from the elevators and loading docks.  Moving steel, such as elevators, large vehicles, and large steel doors, will produce low frequency EMI.
Locate EMI sensitive tools at least 25 feet away from electrical switchgear and transformers.
HVAC:
Use non-metallic HVAC duct materials unless prohibited by fire codes.  As an alternative, use insulated flange connections on any metal ductwork unless prohibited by fire codes.
Fan Filter Units must meet EMI specifications as specified in Division 13 Section "Fan Filter Unit"[footnoteRef:1].  All measurements should be made with a Multiwave System II (AC and DC field measurements) with a Fluxgate Magnetrometer by Electric Research Measurement (ERM). [1:  This section is not part of the LBNL Masters.] 

Samples shall be taken for 5 seconds
Samples shall be taken for starting and operating conditions.
Supply EMI evaluation data to the University for each type of Fan Filter unit to be used.  A minimum of 20 percent of the fully assembled fan filter units must be checked for EMI.
EXECUTION	NOT USED
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