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Talk Outline

« Completion of far detector

» Status of far detector

* Transition to operations

* Budget and Support responsibilities
* Far detector spares

* Documentation and procedures

» Conclusions
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% Far Detector works!

ANV~

1.  Detailed Far Detector Technical Performance Status

Must have a fully functional data acquisition system that can | Completed 29July2014.
read-out the entire detector and record specific events The data acquisition system was required to read out all the
APDs for the cosmic ray pictures shown below.
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08Aug2014 graphic: Cosmic rays in all 28 blocks of the detector (vertical green line for every 2 blocks).
The data acquisition system was live for 550 continuous microseconds of data for this picture.
The upper half of the picture is the top view of the detector, the lower half is the side view of the detector.
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<" Far Detector neutrino events
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Neutrino event in Superblock 2 & 3 (consisting
of detector blocks 5-14, #2 outlined
in blue, #3 outlined in green), data
from 29May2014:

[1] 1000 2000 3000 4000 5000 60
500 | il E
<
=500 |- B
500 |- -
g SO
=500 |- B
0 1000 2000 3000 4000 5000 6000
z (cm)

NOVA - FNAL E929

£10°

— 10
1 ]

Run: 15410/24
Event: 56034 / NuMI
UTC Thu May 29, 2014
12:12:40.584320128

hits

1
218 219 220 221 222 223 224 225 226 227 228

2z 22 3
t (usec) 10

NOvVA Operational Readiness Review

13(} Ewﬁ = ﬁﬂﬂmnw

q(ADC)

1800 1900 2000 2100 _ 2200 2300 2400 2500 2600
550 — 3
- 500 = - =
S L "smamgn 1
bort s - sl icseguan-auni 3
sicSegugu-s T
* 450 = e L T T T 3
: 1 . .
400 -
50— 4
0-
§ st T LR A
— E - Eas guili See=
= - g z-osgtzciecl] -
E eeBgEREc ik .. - - - 3
-100 — gl -
150 — =
1800 1900 000 100 200 300 2400 2500 T 2600

z(cm)
NOvA - FNAL E929

Run: 15410/24
Event: 56034 / NuMI

P S S
Z10°

=l
e

UTC Thu May 29, 2014

12:12:40.584320128 10 10" 10

q(ADC)

Zoomed in version of the display. The inset
diagram in the lower left corner of the full
detector view shows that this event is within the

NuMI beam time window at 219 microseconds.
This 1s a CC electron neutrino event with an
outgoing electron shower.



Readout Map of Far Detector
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A VA FEB Hit Rate Map (7/17/14)
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Probl N ber F
em ey T o Some technical details about detector commissioning in
APD Not Cooled 20 0.19% NOvA-doc-11877

FEB Masked Off 66 0.61%

FEB Noisy 47 0.49%  *The totals double count some FEB/APDs that are uncooled and masked.
Total 123* | 14%= This includes 3 modules that have no scintillator, FEB or APD.
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A7 Far Detector

AN T~ 1. Detailed Far Detector Technical Performance | Status

Must be outfitted with electronics Completed 29July2014. Avalanche photodiode
(APD) installation on every module was the last
piece of electronics installed. With all APDs in
place and all the higher level electronics completed,
cosmic rays could be seen throughout the detector.
See Detailed Far Detector Technical Performance

’ item II1.6 below.
‘ G ; . v : N

Picture of an APD assembly. APD mounted on a spacer frame
(white) attached to a heat sink (brass) and water cooling lines
(yellow/black).

August 2014 picture showing an APD being installed
on the side of the detector.
NOVA CD-4 Closeout Review



Channel Status of Far Detector

* Reporting types
— Noisy
— Masked (= dead, but a response of system to
too much noise).

 Current rate of bad channels.
— 0.25% to 0.8%, depending on metric

» 12 Diblocks fully active.

NOvVA Operational Readiness Review



s Status of Far Detector - Retrofit
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* Improvements to NOVA detector to avoid
maintenance and performance
headaches.

« 2688 poorly manufactured water cooling
fitting sets being replaced with stainless
steel fittings, as already in most of

detector.

* Simultaneously, earlier APD’s are
upgraded.

NOVA Operational Readiness Review
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A break here causes
unacceptable
maintenance losses
by water leak.
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At Retrofit supply chains

Remove from .
. Detector, split, DetrOIt
Ash River g
Remount on Hose repair
detector
CalTech
Mount new APD, Remove hoses, .
test, ship ship Indiana
Remount hoses,
test, ship

NOVA Operational Readiness Review
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&7 Retrofit Status
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_ . Overview of OperationsTransition

SN

* NOVA is operating!
— Shift coverage 24/7 for more than one year.
* Detector commissioned, taking data

« Stably operating 12 Kton of neutrino
detector while completing final
Improvements on 2 Kton.

* This talk will present
— The operating detector’s processes
— Organization and resources going forward.

NOvVA Operational Readiness Review 13



~"  Collaboration Operations
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Organization

Neutrino Division
Gina Rameika

Main Control Room

Accelerator Division
Spokespeople Sergei Nagaitsev
Feldman / Messier

Underground areas

Bill Lee Computing Division
Rob Roser
Run coordinator Operations manager
Jaroslav Zalesak Rob Plunkett NOVA Far Detector
Laboratory Operations
Peter Shanahan
DAQ Detector Controls Data monitoring Far detector Near detector
Peter Shanahan Leon Mualem Jim Musser / Mat Muether Bill Miller Louise Suter

Roles and responsibilities discussed in next slides.

NOVA Operational Readiness Review
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Operations Groups

The DAQ working group

— Development, maintenance, and online support of the data acquisition systems.
Initiate and track problems with the DAQ hardware and software, contact the
appropriate personnel, and ensure that appropriate repairs are carried out.

The DCS (Detector Control Systems) group

— Development, maintenance, and online support of the detector controls hardware
and software. Initiate and track problems with the DCS hardware and software, contact
the appropriate personnel, and ensure that appropriate repairs are carried out.

The Data Monitoring group

— Development, maintenance, and online support of tools to monitor data quality and
with giving regular feedback on the performance of detector hardware

The Far Detector group

— Responsible for executing maintenance and repair work scheduled by the Run
Coordinator on the far detector.

The Near Detector group

— Responsible for executing maintenance and repair work scheduled by the Run
Coordinator on the near detector.

NOvVA Operational Readiness Review
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Operations Leadership

Pa S ENT. N

* The Run Coordinator

— Optimizing the use of the near and far detectors to meet the physics
goals of the experiment.

— Directing detector systems development and maintenance and decide
the priority and scheduling of detector systems development and
maintenance.

— Scheduling shifts, maintaining shift procedures, and maintaining the
systems expert on-call list.

— Supported by Deputy Run Coordinators
 The Operations Manager is responsible for
— Oversight of NOVA operations

— Long-term strategic planning of NOVA operations; regular oversight of
procedures and status of operations.

— Liaison between the NOvA Operations group and the Fermilab
operations support groups inside the Neutrino Division, Computing
Division, and the NOvA Far Detector Laboratory Operations Manager.

» This position is currently held by head of Fermilab
Neutrino Division Technical Support Department

NOvVA Operational Readiness Review
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list for experts
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NOVA-doc-8808
NOvA Emergency Phone Numbers Revisod AON14 Control Rooms Far Dutoctor Building Hours
Page 1 NOWA (Farmiab) EI0-540-4008 Week Days Day Shift
Control Rooms Far Detector Bullding Hours BI-540-2482 Mo - Fri 06:30 - 1700
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srestmauBure ady.
s 82T gy 2182064008
Formilab
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DAQ Comprters, Mabile Office Homme email Louse SIS 200 408 S22 0830
Control Room 1 ellunels
Compumrs, DAQ Androw T57.784-3400 _ 630.840.4015 ‘
Sotware 2 isuter@fnal gov ‘
han, Poter 77379328 630.840.8378
| (Online Monitering
, Jon B17-504-4006  630.262.6612 OrMonEvidNearios Mobile Office Home email
Sus 612-801-0018
Frank Martin 919-323-0572 630-840-6831 [ Meeit 614-440-1629 512-856-8372
331-350-5668 _ 690-840-3218 Mare B17-445-8501  §12-855-0236
[Basird, Michanl 540-327-0798 _ §12-855-5705
Moabile Office. Home erail
Kirk BL9. 2029512
T CIBB1TIMED  625.305.3450 Ruf 301-407-5017  434-582-5362
Sraokal 5135600566 630-840-3642 __630-840-9038 $30-5008609
Erik 630-840-5168
et P L Seanreiipingl gov Slow Software problems only (do not call if an alarm is aserted)
Dutector amvircnment,
Far Detector Building Rack Monitors, Mobile Office Home email
Buldng, HVAC, Powsr, summanes Cortath 7 24-006- 3084 covs da@halgoy |
Water leaks Kk 549.202.9512 626.385.2627 |
Curt 215-TH-EM8  278-374-2400 0ROV Zymn ady Mariara 612.628.1020
Biao 509.905.5536 506.886.1107
14
2013 Acet Forwarced Prone £30-840-6367
Patrick, Am 312-231-2651
Alux 830-618-0046  630-840-2526
7.
NOVA.doc-B306
NOvA Emergency Phone Numbers Revisod 20N14
Page 2
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Staffing at Ash River Laboratory

o Staff starting Nov. 17t will be 7 full time and
2 part time(50% time safety officer and 50%
administrative assistant)

* The 7 full time employees are on rotating
24/7 on-call in teams of 2 (2 weeks out of
ever /)

— Response time is usually less than one hour

* 4 employees are trained in all aspects of
detector maintenance

* New safety officer is being trained over next
3-4 months.
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A7 Shifts on an operating detector

» Shifts are a collaboration responsibility
* NOVA runs shifts 24/7.

« Shift calendar includes on-call shifts for
experts.

« ECL software allows flexible schedul

« Stably operating from ROC West control
room at Fermilab.

« Commissioning remote shift capabillity.

NOVA Operational Readiness Review
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Operational Procedures

 NOvVA has many maintenance procedures
that are used during operations.

* A catalog has been created in the Docdb

* The catalog is Docdb 11943
— “Listing of NOvVA Operations Procedures”

* In addition, Docdb 6672 lists FD safety
procedures separately.

NOVA Operational Readiness Review 20



S Example catalog page

List of Procedures for NOvA Operations, Group 1

10167-v1

FD Dry Gas and Water systems expert response procedure
(Approved - 22 Oct 2013)

Kirk Bays et al.

Far Detector

FD Water Cooling

19 Aug 2014

11790-v2

NOVA Far Detector Building Power Outage Recovery Control Room Procedure
(Approved - 18 Aug 2014)

Rick J Tesarek

Far Detector

Control Room

Operations
18 Aug 2014

10764-v2

Chiller Alarm Reset Procedure
(Approved - 09 Aug 2014)
Charles R Cadeau

FD Water Cooling System

18 Aug 2014

4775-v31

APD testing and installation procedures
(Approved - 17 Jun 2014)

Leon M. Mualem et al.

WBS 2.6 Electronics Procedures

APDs

Electronics

Detector Assembly

NOVA Operational Readiness Review
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NEUTRINO DIVISION
Last Updated:

October 6, 2014

This key group is
highly experienced
In neutrino
operations support
with NOvA,MINOS,
and MINERVA

(

-

Neutrino Division Office

R. Rameika, Head
S. Brice, Deputy
M. Andrews, SSO
E. Johnson, Admin. Support
J. Saviano, Admin Support
S. Schuler, Admin Support
(A. Dave, PPD FFM)
(D. Randich, WDRS)

~

_/

f LBNF Project \

M. McCollum, Admin Support
M. Anderson

M.

T. Lundin

E. Mc Cluskey

B. O'Sullivan

J. Strait, Head

Dinnon

_/

LAr Detector
Engineering
Group

B. Norris, Ldr.
. Montanari, Dep.
Adamowski
. Delaney - C

. Hentschel

T nwz2zxoO

. Zuckerbrot

Operations Support

Technical Support

Department
lunkett , Head

Group
(Rob Plunkett, Acting Ldr.)
W. Badgett

. Bagby
. Boehnlein (IPA)
. Ferguson

. Hahn
. Lee

. Savage

Torretta

NOvVA Operational Readiness Review
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Fermilab Organized for Neutrinos

LBNE/Liquid Argon
R&D

B. Rebel, Ldr.

Acciari, RA
Escobar, GS
Hahn

Junk
Kryczynski, IF
Lundberg
Pavlovic

. Pordes

. Schukraft, RA

. Stancari

42> 0V NB D AP>OPR

Yang
J. Yoo, WF

GSR

D. Jensen

H. Jostlein

MicroBooNE

Neutrino Physics Department
(S. Brice , Acting Head)

MINOS+
(R. Plunkett, Ldr.)

Minerva

(R. Rameika, Ldr) D. Harris, Ldr.

M. Kiveni, RA

. Baller L. Bellantoni

. Carls, RA M. Betancourt, RA
. Cavanna, GS J. Morfin

. Greenlee J. Osta, RA

B

B

F

H

C. James L. Rakotondravohitra, IF
R. Krull

S. Lockwitz, RA

O. Palamara, GS

J. Raaf

M. Soderberg (JA)

G. Zeller

SBN

P. Wilson, Ldr.

NOvVA

J. Cooper, Ldr.
G. Brunetti, RA
X. Bu, RA

K. Matera, RA
T. Miao

P. Shanahan
R. Tesarek

J. Zalesak, IF

22
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oo~ Response Model for Maintenance

* Incidents/problems are initiated by
relevant operations group experts.
— Reports to experts from shifters, Run

Coordinator, or self-monitoring

* Group expert, Run Coordinator, or
Operations manager takes action to cause
appropriate maintenance and repair, with
notifications

* For Fermilab resources, ELO
(Experimental Liaison Officer) in ND/OSG
(Neutrino Division Operations) is POC,

waodnd-mobilizes appropriate actions.



~-v~ Hardware Support

» Collaboration/Fermilab teamwork
— Computing TSW
— SOW'’s with universities coordinated through Neutrino
Division (under final development).

* Power supp
 Power distri

les — Fermilab PREP (commercial).
pution — U. of Va.

« APD’s —Ca

Tech

* Thermal coolers - Fermilab

* Front end boards — Harvard/FNAL knowledge
transfer. Harvard to maintain consulting.

« Data concentrator chain and timing — Fermilab
e Detector controls — Fermilab IFIX + universities

NOVA Operational Readiness Review
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Far Detector Spares availability

|1:(|)EOB(§TGCC assembled, few hundred, parts for

TEC goal is 1000 spares, with 500 more in
FY15 purchase.

APD final left (~300) + 725 more proposed
FY15 purchase

~50% HYV controllers (1/2), HV crates (1/2)

15% HV (2/12) and 9% LV power supplies
(5/56)

18% DCM (31/168), 3% PDB (5/168)

NOVA Operational Readiness Review
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Budgeting for an operating detector

« MOU via U. of Minnesota for far detector
laboratory.
— Dedicated oversight at FNAL

* Annual Operations budget through
Neutrino Division for both detectors

» Joins family of NuMI experiments.

NOVA Operational Readiness Review 26
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FY15 Ash River Operations Budget

4.1 Crew Labor $705,484 $888,910

4.2 Utilities $461,542 $581,543
M&S (ex-

4.3 Utilities) $135,033 $170,142

Total $1,302,060 $1,640,595
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o~ Ash River Budget Breakdown
« Labor
— 2 FTE Lab Supervisors
— 6 FTE Technical Support (down to 4 in FY15Q2)
— 1.75 FTEs admin, grounds, safety
 Utilities
— 85% electricity — building, cooling, electronics,
computing
— Biggest piece of Other M&S is safety, >30%.
* Future

— Technical staff may be reduced in future depending
on experience in FY15.

— Utilities and Other M&S are well established now.



Fermllab FY15 Ops Budget Request

Operations of Far Detector not covered by Shanahan (that is, all
DETECTOR items vs. "Facility" items)

AN~

At Project & Retrofit end expect to have ~ 350 "no A174" APDs, propose to . .

buy another 725 before Hamamatsu stops making them. This would be 10% FI nal al |OC8tI0nS
spares for Ash River. S 271,875 to sSu bsySte ms | N
TEC (thermoelectric coolers) are a custom item, expect to have ~1,000

spares at Project end. Propose to buy 500 more. S 5,180 p rog ress.
Project will have built every possible heat sink as part of the Retrofit.

Should be OK as all will then have stainless steel hose fittings. S - . .

FEBs. Should be OK on FEB4s at Ash River. Short somewhat on FEBSs for U nive r.Slty

the Near Detector. Also need some support for Harvard to repair / build ’ :
anything new. S 50,000 ¢ SOW S bel ng
Project has some spare DCMs but estimates there are not enough. Propose | d eveloped

here to buy more. Computing does the work. ? \

Power Supplies? Believe this is being handled as a PREP item?? S -

Dry gas system and Water cooling system maintenance, assume 25% of
initial cost (tubing & piping should remain OK, just mechanical parts here) +
two trips by Erik Vorin to Ash River S 70,750

Assume replace 1/3 of computing (CPUs, switches, monitors) at Ash River

every year. Initial budget was 3*185KS spread over FY12,13,14, so FY15 is

first installment. Assuming here that the M&S is held in PPD, but

Computing does the purchase and uses a PPD task code. S 185,000

NOVA Operational Readiness Review 29
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locumentation

MOU between The University of Minnesota and Fermilab for
Operation of the NOvVA Far Detector Laboratory and the NOvA
Far Detector: nova-docdb-11785

NOVA Experimental Operations Plan: nova-docdb-12225

TSW between NOvVA Experiment and Fermilab Computing
sector: nova-docdb-11788

Operational readiness clearance for NOvA far detector, nova-
docdb-11843

Operational readiness clearance for NOVA near detector,
nova-docdb-11419

NOvVA Shift Handbook: nova-docdb-10512

Expert On Call List: nova-docdb-8806

NOvVA 2014 Computing Portfolio Review: nova-docdb-11221
NOVA Far Detector Building On-Call List: nova-docdb-10685
Repair and restart procedures.

NOVA Operational Readiness Review
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Conclusions

* After commissioning with beam,
operations is in place for NOvVA.

» Detectors complete and running.

* Fermilab Neutrino Division/Technical
Support provides clear POC for laboratory

* Fermilab Experiment Management Group
regularly reviews NOVA operations status.

» Service positions filled by dedicated
collaboration.

NOVA Operational Readiness Review
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