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Overview:
At about 1:30 PM on Thursday the 16th of August, Stephen Pordes requested, via phone call, an electrical safety review of the LUKE Cryogenic Materials Test System. This system is located in the Proton Assembly Building (PAB). The review was conducted on that Thursday afternoon at 3:30 PM. Stephen Pordes and Walter Jaskierny were both present for questions and discussion during the review. A couple of concerns were found that required corrective action. One concern found was corrected for during the review and the other concern's corrective action will be verified by a follow-up email. As of Friday, with the absence of the follow-up email, a short follow-up review was conducted on Friday afternoon and the corrective action was verified. Thus, an email for the equipment reviewed was sent that Friday evening to Winslow Baker recommending the issuance of the pORC for the LUKE station.
Objective of the review:
· Identify, if any, likely lethal shock hazards due to improper AC distribution grounding or due to improper personal protection from exposed high-voltage (greater than 50 V). If any hazards are found, suggest corrective actions that would minimize the risks involved.

· Identify, if any, dangers to equipment or personnel due to the equipment's (under review) improper current protection, wire sizes, improper AC or DC distribution, etc., that would cause undo temperature increase thus damaging distribution components or increasing the risk of fire to the components, installation or facility.

· Identify, if any, other hazards to the equipment, facility where the equipment is installed, and the personnel in the immediate vicinity, due to improper installation of the equipment under review.
Reference material used for the electrical safety review criteria:

· Electrical Design Standards for Electronics to be used in Experiment Apparatus at Fermilab, April 15,1999
· Fermilab ES&H Manual Section 5040, Fermilab Electrical Safety Program, February, 1995
Documentation Provided:
· A hard copy of the custom-built NIM module's schematic, titled the Purity Monitor Electronics Type 2, Two Channel module
Participants:
Steven J. Chappa 
--
Safety Committee Member conducting the visual inspection


Stephen Pordes
--
Person from PPD division (Experimental Physics Projects/Fixed Target) who is in charge of the installation and requested the review

Walter Jaskierny
--
Person, also from PPD division (Site Support) who is assisting or setting up the installation

John Chyllo
--
Building manager at the PAB site


Winslow Baker 
--
Chair of the Electrical Safety Committee who forwards the recommendations from this review
Review Summary

The equipment subject for this review consisted of a relay rack of electronics, the AC wiring plus other signal cabling going to and from the rack. The signal and HV cabling is connected mainly to the cryogenic purifier station. There are also power cords used by a vacuum pump (which is connected up to purifier station) on a wheeled cart. This installation is being reviewed as a permanent installation
In the course of the review, there was no use of extension cords observed. The AC power going in the rack is from two outlet circuit boxes mounted on permanent building structures. Two protected power strips within the rack are plugged into these two outlet boxes. No daisy-chaining of unprotected power strips was observed. In the bottom of the rack were some older model AC line filters. Since these were commercial products, these did not need examining. A couple of concerns were found involving AC power cords and these concerns were discussed during the review.
A major concern, I think, was found involving AC electrical wires coming from a knockout box, mounted to conduit, and the wires appear to be coming from a breaker panel. Both Stephen and Walter were unaware of these wires and their condition so this wiring may not be part of the installation being reviewed. However, it is right above the area of the installation and I deemed it necessary to take corrective action.

The electronics within the rack consisted primarily of commercial off-the-shelf test-bench equipment, two motion controller chassis (from PREP), a NIM crate (which houses the two NIM HV supply modules) plus about three custom-built units and NIM modules. The two custom-built HV NIM modules were opened up and examined. The one requiring NIM power is fuse-protected. The other module was for passive filtering and required no NIM power. At first glance, the HV connectors were isolated from the chassis metal. However, upon closer examination and the operational requirements, these modules were deemed OK.

The other custom-built unit was a 24V DC power supply mounted within a chassis. Its AC line is fuse-protected and switched plus the safety GND is connected. The output is rated at about 3.6 amps (as indicated on the chassis cover) and the wires connected to the outputs look to be about 14 AWG in size. This unit also looked OK.
Of concern was a HV connection going to a commercially supplied Xenon Flashlamp power supply whose HV terminals were not enclosed within the chassis. The corrective action was discussed and this will be completed within a day or so.
As of Friday afternoon, the corrective action involving the covering of the Flashlamp power supply HV terminals was verified to have been done. Thus, an email recommending the issuance of the electrical safety pORC was forwarded to Winslow Baker.
Specific Concerns and Corrective Action:

1. Concern: Above the rack's installation, there is an electrical knockout box with several electrical wires (12 AWG) hanging out of it. These wires were loose with partially taped ends and thus some copper can be seen and/or touched. Also, the wires were hanging down in the middle of a people traffic area. Upon examination, these wires are coming from a conduit which in turn goes to a breaker panel. The wires are not labeled and there is no indication of which breaker controls these wires or the state of those breaker/breakers. The immediate personnel around the area were not sure what these wires were for or if they were live.

This, in my opinion, violates a couple of LOTO procedures plus some common safety practices involving electrical (110 or 220 VAC) wiring. First, no breaker in the panel was locked out in the OFF position. Therefore it can be assumed that the breaker(s) feeding these wires can be inadvertently turned on and thus making the wires' ends live without people around the installation knowing about it. Second, the ends of the wires were not thoroughly protected from personnel touch or from contact with grounded metal. Third, the breaker(s) and these wires were not clearly labeled (not labeled at all) and the wiring was left unattended. Thus, no one knew what these wires were doing there.
Immediate action required: After questioning people around the installation, it was determined that the wires were not live. Second, the wires were coiled up in a plastic bag and then tie-wrapped to the conduit above the installation so that people walking around the test installation would not inadvertently touch or damage these wires. And third, after discussion with Stephen and Walter, this condition will be made known to the people responsible for these wires in their present condition.
2. Concern: The HV terminals on the Xenon Flashlamp were not enclosed by the chassis and thus the HV connection from the cable is not protected by a grounded shield or structure.
Required action: Place a cover over these connections to minimize inadvertent contact with tools or personnel.
3.
Concern: The HV connectors on the two custom-built NIM modules are not grounded or connected to the chassis metal.

Concern mitigated: First, the operational requirements for the HV system is for a single-point grounded system. This grounding point is on the two NIM HV power supply modules whose output connector shields are grounded. This connection is carried through the connector chain within the modules and cables' shields. Also, the HV is limited to 1 ma at the supply.

4.
Concern: There is a power strip mounted in the front of the rack. It was switched but did not appear to be fuse or breaker protected. If plugged into one of the rack's rear power strips, this could constitute a daisy-chained power strip connection.

Recommended action: Either plug the power strip into a protected wall or some other permanently mounted outlet or remove the power strip from the rack so it cannot be used. Walter indicated that this strip will be removed.
5.
Concern: What looks like a power cord is coiled up with exposed conductors (it appears to be cut) in the cable tray above the rack. Again, there is no labeling or indication of what has been cut off or the potential for this cord to have live and exposed conductors.

Strongly recommended action: Since this is an AC power cord and has the potential to carry electrical power of lethal shock magnitude, either secure the ends of the cable so that no exposed conductor can be touched or remove the cable from the tray if it is not used. The end was taped up during the review.

6.
Concern: There are power cords running from outlet boxes (mounted on the rack's lower rear area) to the vacuum pump (on the wheeled cart). These cords are routed on the floor and some go between the wheels of the carts and permanent support structure metal. These areas have the potential to be pinch areas and could cut or damage the power cords.
Recommended action: Route the cords away from the pinch areas and also to minimize being stepped on by foot traffic. If they need to be on the floor and have the probability of being stepped on, place the cords under protective step/trip strips so that damage to the cords will be minimized and also to minimize any trip hazards.

7.
Concern: The platform, used for the mounting of the 24 VDC power supply and the Flashlamp power supply and other equipment, appears to be setting on the rack without being secured to the top of the rack. Since this is above head level with cords and cables attached to it and with some of the equipment being rather heavy, equipment could fall off due to being bumped or pulled, damaging the equipment or causing personal injury.

Recommended action: If this equipment is secured to the rack's top, all is good. If not, the platform should be fixed to the rack or the whole platform assembly be placed within the rack to minimize any falling hazard and to protect the equipment (especially the fiber).

Status and/or Future Action by Review Committee:
The follow-up review verified the placement of the cover over the HV terminals. All of the other concerns listed above were addressed and/or discussed at the time of the review and thus no further action is required by the review committee.
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