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Some Background info – SURF Electrical Service
• DUNE Docdb 1218 is a presentation by Josh Willhite about reliability 

of services at SURF. 



Some Reliability info – email from 3/11/2019
• Looking back through emails with Black Hills Energy (there were four reported disturbances since 

2016 through March 2019):
• 3/23/2016 – BHE had a momentary voltage dip on their 230 kV transmission system at ~ 12:05 a.m. This was 

due to a weather related issue on a PacifiCorp 230 kV transmission line going west out of Wyodak, near 
Gillette, Wyoming. The LUX and MJD experiments reported two power blips, one 4 seconds in duration and 
one 5 seconds in duration, but the timestamp of these blips in their data logs did not correspond to the BHE 
disturbance.

• 4/28/2016 - BHE’s 69 kV line between the Yellow Creek Sub and Lookout Sub in Spearfish tripped at 9:56 a.m. 
The cause appeared to be related to heavy snow/tree issues, although the line patrols did not find anything. 
This 69 kV circuit was open at the Kirk switch so it had no effect on SURF.

• 9/14/2016 – A capacitor bank at SURF’s Ross substation tripped off at 7:45 PM. There was no connection 
between BHE and the event, but BHE noticed that it happened before SURF did because of the sudden change 
in our power factor.

• 10/11/2018 – SURF experienced a power “blip” at 6:38 PM that lasted approx. 15 seconds. BHE reported that 
there was a distribution system problem that occurred around 6:30 and probably caused our issues. They de-
energized the South side of City of Lead at ~7:25 to make emergency repairs. The Yates hoists shut down and 
the circuit breaker for service to the Yates Surface Lab tripped off. Power to the Davis Campus was off long 
enough that the Building Management System (BMS) shutdown. The BMS automatically restarted using 
default setpoint values that prevented the air handling systems from restarting and functioning properly. This 
was due to the BMS vendor not properly saving program changes. BHE was surprised that the problem 
affected SURF because it is not fed from the same substation or 69 kV lines. They were going to analyze the 
event further and we discussed the need for power quality metering at the Kirk switch.



Conversation (Reliability) Notes from 3/7/2019
• SURF power is very good. Their connection to the utility main is about 1.5 miles 

and there are multiple feeds to SURF. Estimates power has been down for a total 
of about 4 hours in the nine years that he has been there. This represents brief 
interruptions about 10 times during that period.

• The power to the detector goes through a large transformer (12.5 KV) dedicated 
to LBNF/DUNE and then through a 1000 KVA transformer for each cavern and 
then to our 4 112.5 KVA double-shielded transformers for each detector. The 
transformers are all new. Transformers and power cables rarely fail.  If one did 
fail, an investigation (ES&H) would need to take place as to why it failed before it 
could be switched out.

• The 12.5KV surface transformer would require yearly maintenance. It was stated 
WORST case would be one 8 hour shift every 6 months. Involves checking oil, 
inner gas pressure, connections… There is an old 12KV transformer nearby and if 
we did have a hard failure of the LBNF/DUNE transformer, there is a possibility to 
switch over to it. It would take time to do this, it is not instantaneous.



Conversation (Reliability) Notes from 3/7/2019
• Since we have two underground 1000KVA transformers for detector power (these 

do not require maintenance as above), one could argue we have some 
redundancy with different transformers feeding each cavern. Once power enters 
the cavern, we will have four small transformers dedicated to each detector.

• There has been discussion in the past on redundant power feeds from both Ross 
and Yates like what we are doing with the fibers. Conclusion has been that it is 
expensive. Power cable in the shaft could be damaged is something dropped, but 
it is believed the new shaft mitigates most of this danger.

• For the Underground DAQ, we have the surface 12.5KV transformer (same issues 
as above) and a single 750KVA transformer which is unlikely to fail, but if it did, 
we lose DAQ.

• The surface DAQ room is also a point of failure. A new 112.5KVA transformer will 
be fed from an existing panel in the building. This transformer will be used to 
provide the 50KVA requested by DAQ. Strong suggestion that this power have 
UPS and a backup generator. They do this for their own computer room in Yates 
Admin.



Current level of UPS planning
• Currently planning on supplying some UPS power for DAQ, 

Networking and Cryosystem.
• Request has been made to LBNF/Systems Engineering to supply a 

generator backup for networking racks in CUC; this already must exist 
for life safety systems.

• DAQ Consortia has identified a need for UPS power to protect 
computers; allows for computers to go through a controlled 
shutdown (~10 minutes).  All this is on Facility Power.

• No plan currently exists for any UPS supplied “Detector power” with 
exception of small standalone units some groups might want to use.

• Goal for today is to try to identify any possible additional UPS needs!  
Consider detector equipment safety.
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