
Fermi National Accelerator Laboratory 

TM-1593 

Experimental Area Power Monitoring 
During Shutdown 

Joseph Pathiyil 
Fermi National AcCek~atOr LaboralOt!l 

P.O. Box 500, Batavia, IIIinois 

March 1989 

= Operated by Universities Research Association, Inc., under contract with the United States Department of Energy 



TM-1593 

2262.000 

EXPERIMENTAL AREA POWER MONITORING 

DURING SHUTDOWN 

JOSEPH PATHIYIL 

MARCH 1989 



EXPERIMENTAL AREA POWER MONITORING 

PURFQSE 

The power consumption at the site is increasing every year and the power consumption 
in the fixed target beamlines is constantly changing for each run. Since we do not have an energy 
monitoring program in effect in the experimental areas; we are not in a position to tell whether 
we are using the electrical energy efficiently. The purpose of this study is to find the summer 
and winter base load of the three experimental areas while the beamlines are off and also to 
identify what kind loads are on. The most important purpose was to find the base loads in each of 
the big experimental halls during the shutdown. 

PROCEDURE 

Transformer 83 located at the Fermilab main substation is feeding seventy -three 
substations all throughout the three experimental areas. Twenty-two of these substations are 
feeding only power supplies and the remaining fifty-one are feeding buildings and power 
supplies. Since the lab is not equipped with a substation monitoring system; the DOE mobile 
energy laboratory was used to monitor each substation. The DRANETZ electrical load analyzer 
and the TECHTRAN data recorder were connected to each substation for an average two days 
taking KW and PF every fifteen minutes. All the loads fed by each substation were identified. It 
was hard to hook up the instruments to the compad substations during the winter monitoring due 
to the lack of space in the substations. The data was taken to the mobile energy laboratory and 
the plots were done. Kilowatt hour summary for some of the big winter power consuming 
buildings and a list of power consumption by substation is attached. 



Every experimental area tunnel and building, except wide band, new muon lab, 
operations center and meson assembly building are all electrically heated. Experimental area 
power monitoring during the winter months has identified that 5060% of the power was used 
for electrical heating. Labs A,B,C,D,E,MPS.NWA.TPL.Meson Det. Building,PS5, and Pagoda use a 
lot of heating power. More studies are needed to find the exact power consumption for each 
building. Service building heaters are all set at 80°F - 9OoF. 

It is very reasonable to assume that 25KW is used for lighting for each of the 18 big 
buildings (experimental halls, PAB. MAB and OPS center) and 10 KW from each of the 24 
substations feeding the tunnels and service buildings: thus a total of 16.5MWHFVday is used for 
lighting. It is my understanding that these lights are “ON” for twenty-four hours a day. There 
are 88. four foot fluorescent lamps in MOl, which uses $l.‘IKlyear for power only. There are 
at least 30, eight foot fluorescent lamps in each of the service buildings which uses 
$i.dK/year. These are some of the typical examples of the lighting system throughout the 
beamlines. 

Looking at the power consumption April 1988-March 1989 graph, we could conclude 
the following. 

Max. monthly electrical heating load in Jan. =21 OOMWHR 
Total annual heating cost Oct.-May =9600MWHR’$50/MWHR = $480K 
Total annual A/C cost. July-Aug. =400MWHR’$50/MWHR = $20K 
Total annual lighting 8 misc. load =12’2000MWHR’$50/MWHR =$1200K 
Total annual base power consumption =$1700K 

RECCtvlMENDATlCNS 

If there are no safety problems, then we should consider gas heating for TPL,NWA,LAB 
B,C,D,E,MPS, which should save 65% of the annual heating cost. Since the experiments are 
changing over the years, we should leave the electrical heaters. In case of future safety 
problems, we could use the electric heating. Lab A and Meson Det. Building are already funded 
for gas conversion. By converting to gas, we are not only saving electrical power, but will also 
reduce substation and feeder loading. This will release capacity for future expansion. Some 
feeders are approaching their rating limits. Service Building heaters should be set at a lower 
temperature. 

The lab should come up with lighting control for the experimental area buildings and 
tunnels. By installing motion sensors in the service buildings and by turning off the 
unnecessary lights during the night we will be able to save at least 40% of the lighting bill. 

The window AX units are a major power consuming element during the summer months. 
By installing economizers in the service buildings we should be able to save some during the 
summer months. 
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A WORD OFTHANKS 

I would like to thank Bill Riches for his valuable time and effort in helping lo put the 
instruments in each of the substations and helping me to solve the problems with the 
instruments. I like to extent my thanks to Robert Biester and his crew for all the help they gave 
to Riches and me. 
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