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Introduction
On February 25, 2010, an engineering review of the updated EPO systems at GCC was held.  Four reviewers participated and contributed comments.  This document reports reviewers’ findings and corrective action taken to address reviewers’ concerns.  The project team extends thanks and appreciation to the reviewers for their time and comments.
Reviewers
Gregory A. Deuerling, CD FPE/ESE
Michael S. Matulik,  PPD EED
Kenneth, R. Treptow,  CD FPE/ESE
Randal J. Wielgos,  FESS Engineering
Reviewers’ Issues and Corrective Actions Taken
Issue:  In the Projects Requirements document, in the first paragraph of Section 2.2.1 you reference three sub-systems.  I believe that there are only two.  In Section 2.11, you reference FESHM chapter 5046.  This chapter is related to low-voltage, high current power distribution and not appropriate for this document.  If you want to reference the Fermilab E&SH Manual, you might want to cite the entire Electrical Safety section - 5040.
Corrective Action:  Corrected errors in Requirements document.  Document dated 8 March 2010 and newer reflect changes.
 

Issue:  In the System Overview document, the lamps and the key switches in the System Schematic are not labeled correctly.  All lamps have the same label.  All key switches have the same label.
Corrective Action:  Corrected errors in System Overview document.  Document dated 8 March 2010 and newer reflect changes.
 

Issue:  With respect to the Test Instructions, I think that you'd like to include some way of verifying the temperature at which the sensors cause a trip indication, particularly for the thermostatic switch.  This seems even more important after your comment that the utilization of this device was somewhat outside the manufacture's guidelines.
Corrective Action:  Testing the calibration of the new sensors has been done.  The sensors have been found to be accurate to within one degree of actual.  Testing of the thermal bulb can only be done after the new system installation has been completed, since there is no way currently to trip the thermal bulb sensor without powering off the datacenter.  

Issue:  You answered my questions regarding the uniformity of the installed sprinklers and the protection of the SiteIO system from unauthorized users from changing sensor trip points to my satisfaction.  The question regarding why a water based fire protection system was chosen over one that wouldn't damage electronics (Halon, CO2,...) was probably outside the scope of this review.
Corrective Action:  It is agreed that a non-water based fire control system is preferred in computer rooms, but investigating the possible replacement of the existing system is beyond the scope of this project.

 

Issue:  The connection of the white AC power neutral lines to the green wire (connected to the chassis), this is apparently not a problem.  For a single phase system (120Vac), the neutral line connections would be grounded at the power distribution panel in any case.  Since the power connections to the chassis have not been completed (the SiteI/O module is being temporarily powered by a wall plug-in transformer), it's difficult to determine if these are the final connections.  I don't know if there's an as-completed electrical inspection before you're allowed to turn on power to the chassis, but would leave the determination of the correctness of this connection to the inspector.
Corrective Action:  All high voltage electrical wiring and connections in this system have (and will) be performed by qualified electricians.  Any inspections required by the lab will be executed before the system is put into service.

 

Issue:  While we were unable to trace the general power connections in GCC, I trust that the position of the shunt-trip relays, which should be between the UPS system and the equipment in a given room, has been verified.  
Corrective Action:  This was verified during the last over-temperature EPO event.  Power from the UPS was successfully disconnected during this event.
 

Issue:  A comment suggesting that a model of the increase in temperature for a room suggested that there could be as little as 15 seconds before sprinkler temperatures are reached in the event of a power outage (when air handlers cease working, but computer systems continue to operate on UPS power) makes me wonder if you have any way to measure the response time of your system.  Do you expect that the system as designed can respond in time?  
Corrective Action:  The sensors themselves are relatively fast acting and the filter time in the SiteLink box is programmable.  The 15 second worst case scenario was also determined before the sprinkler heads were replaced with sprinkler heads with 200 degree trip temperatures.  The sensor trip time was tested by simulating an over-temperature event with a heat gun set to a low setting.  The sensor consistently reached its trip point in less than five seconds.  Since the sensors are all identical, and the filter delay in the Sitelink software is programmable, we believe that the system response time is comfortably fast enough to prevent a sprinkler head trip.
 

Issue:  I'd like to see the schematic used for system documentation contain correctly labeled components.
Corrective Action:  Schematic updated.
 

Issue:  It would have been nice to see an example of the "code" used to initiate a over-temperature trip by the SiteI/O module.  As an integral part of the system, very little information about it was shared.
Corrective Action:  The Site I/O module was purchased pre-configured.  All coding was done at the vendor in their proprietary graphical language.  Code can be viewed and modified by Fermilab SiteScan administrators if necessary, but it is difficult to interpret without training.  If this issue is considered to be critical, we could arrange for the vendor to provide an expert to walk reviewers through the code and explain its functionality.
 

Issue:  One should perform the system tests prior to going live the first time.
Corrective Action:  This is planned.

Issue:  Add a test to the System test procedure that measures the response time to an over temperature condition.  We/you need to be 100% sure the systems works fast enough if the temperature can get hot enough in 15 seconds to set the sprinklers off after cooling is lost.
Corrective Action: A sensor response time test was done using a heat gun set to a low setting.  The sensor trip time was found to be consistently less than five seconds.  The system test as currently written prescribes applying a heat source to each sensor.  Sensor response times can be measured during this test if desired.  

Issue:  Add a Control Panel "door open" indicator to the SiteScan application.
Corrective Action:  Adding a “door open” switch to the panel is a system change that would require contract work by the vendor.  The panel door is equipped with a lock that will be kept locked during normal operation.  Only system maintenance personnel will have the key.  These people will be familiar with the system, and presumably it will be unlikely that they will cause problems if it is necessary to open the panel door.  It is also likely that these are the people who would be paged to respond to a “door open” alarm.  For these reasons we feel that we can operate safely without this feature at this time.


 

Appendix:  Unedited Comments of Reviewers
Michael S. Matulik
With respect to Engineering review of the GCC Over Temperature Shutdown
System on 25-Feb-10, I have the following comments / observations.

In the Projects Requirements document, in the first paragraph of Section
2.2.1 you reference three sub-systems.  I believe that there are only two.
In Section 2.11, you reference FESHM chapter 5046.  This chapter is related
to low-voltage, high current power distribution and not appropriate for this
document.  If you want to reference the Fermilab E&SH Manual, you might want
to cite the entire Electrical Safety section - 5040.

In the System Overview document, the lamps and the key switches in the
System Schematic are not labeled correctly.  All lamps have the same label.
All key switches have the same label.

With respect to the Test Instructions, I think that you'd like to include
some way of verifying the temperature at which the sensors cause a trip
indication, particularly for the thermostatic switch.  This seems even more
important after your comment that the utilization of this device was
somewhat outside the manufacture's guidelines.

You answered my questions regarding the uniformity of the installed
sprinklers and the protection of the SiteIO system from unauthorized users
from changing sensor trip points to my satisfaction.  The question regarding
why a water based fire protection system was chosen over one that wouldn't
damage electronics (Halon, CO2,...) was probably outside the scope of this
review.

The connection of the white AC power neutral lines to the green wire
(connected to the chassis), this is apparently not a problem.  For a single
phase system (120Vac), the neutral line connections would be grounded at the
power distribution panel in any case.  Since the power connections to the
chassis have not been completed (the SiteI/O module is being temporarily
powered by a wall plug-in transformer), it's difficult to determine if these
are the final connections.  I don't know if there's an as-completed
electrical inspection before you're allowed to turn on power to the chassis,
but would leave the determination of the correctness of this connection to
the inspector.

While we were unable to trace the general power connections in GCC, I trust
that the position of the shunt-trip relays, which should be between the UPS
system and the equipment in a given room, has been verified.  

A comment suggesting that a model of the increase in temperature for a room
suggested that there could be as little as 15 seconds before sprinkler
temperatures are reached in the event of a power outage (when air handlers
cease working, but computer systems continue to operate on UPS power) makes
me wonder if you have any way to measure the response time of your system.
Do you expect that the system as designed can respond in time?  

I'd like to see the schematic used for system documentation contain
correctly labeled components.

It would have been nice to see an example of the "code" used to initiate a
over-temperature trip by the SiteI/O module.  As an integral part of the
system, very little information about it was shared.

One should perform the system tests prior to going live the first time.

Conclusions:

The design of the system seemed well thought out.  The presentation was
concise and complete.  The tour of the facilities was interesting and
informative.  I found no conceptual errors in the design of the system.
While I've listed some minor concerns above, I see no reason that final
connection and commissioning of the systems should not proceed.

Mike

Michael S. Matulik
Engineer [/]
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Please consider the environment before printing this E-mail.

Greg Deuerling
I just had two items in my review notes:

1.  Add a test to the System test procedure that measures the response time to a over temperature condition.  We/you need to be 100% sure the systems works fast enough if the temperature can get hot enough in 15 seconds to set the sprinklers off after cooling is lost.

2.  Add a Control Panel "door open" indicator to the SiteScan application.

That's pretty much all I had during the review.  The system looks to be very well thought out and implemented.

Greg Deuerling
Fermi National Accelerator Laboratory
Feynman Computing Center, Room 370, MS 368
P.O.Box 500 Batavia, IL 60510
(630)840-4629     FAX  (630)840-8208
Electronic Systems Engineering Group
Work: egads@fnal.gov



