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Alberto Facco
20/10/2017

Report of the 16th Meeting of the ESS Technical Advisory Committee Lund, 4-6 October 2017


1. Introduction
The 16th meeting of the ESS Technical Advisory Committee (ESS-TAC) took place in Lund on 4- 6 October 2017.

The meeting followed the agenda given in Annex 1. The Committee was given a specific charge (Annex 2), addressed in the meeting and answered in the oral report presented in the closeout session on 6 October 2017. The report constitutes section 3 of this document.


2. Participants in TAC

Present:

Cyrille Berthe (GANIL, France)
Tim Broome (ISIS, UK-retired)
Michael Butzek (FZJ, Germany)
Alberto Facco (INFN-LNL, Italy) [chair]
Phillip Ferguson (SNS, USA) [co-chair]
Masatoshi Futakawa (JAEA, Japan)
Frank Gerigk (CERN, CH) [co-chair]
Shane Koscielniak (TRIUMF, Canada)
Alessandra Lombardi (CERN, CH)
Alban Mosnier (CEA, France)
Roland Mueller (HZB, Germany) [co-chair deputy]
Jurgen Neuhaus (TUM, Germany)
Manuel Perlado (ETSII, Spain)
Bernd Petersen (DESY, Germany)
Igor Syratchev (CERN, Switzerland)
Szabina Török (MTA EK, Hungary)
Hans Weise (DESY, Germany)
Michael Wohlmuther (PSI, CH)

Excused:

Mark Heron (Diamond, UK) (co-chair - on leave to annual review), Karen White (SNS, USA).
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General TAC16 -

The Committee was charged to answer about ESS integration status and plans.
The word “Integration” is being used to name two rather different activities:

a) The integration of equipment, electrical and mechanical services, sharing
space in a designated building, and controlled to effect a defined purpose and
performance.

b) The technical integration of multiple interacting equipments as part of an
iterative design procedure that may include the exploration of use cases.

e At this TAC meeting, process a) was used to prepare accelerator equipment for
installation and use as a facility, whereas activity b) was used as a design tool to
explore the cross-functional integration of equipments that will at a later stage be
subjected to process a). Activity b) is suited particularly to those cases where the
individual equipments are at different stages of the usual/formal design review
process of PDR & CDR — what Sangberg calls “involuntary concurrent engineering”
. Both activities @) & b) are needed, but they occur at different times.

e Comparatively, the Accelerator and the Target are at different phases of the design
evolution; and as such process b) seems better suited to the Target at the present
time.

e This dual use of “integration” made it not-straightforward to answer the questions
proposed in the charge to the TAC, and was taken into account.
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General TAC16 -Pr:

e The Committee congratulates the ESS team for the progress since the
last TAC15 meeting.
— The project reached 40% completion
— Recruiting is progressing
— Conventional Facilities construction proceeds at full speed

— Accelerator prototyping is nearly concluded. TAC is looking forward to see
the final results. Procurement is proceeding and accelerator installation in
the linac tunnel is starting with the front end.

— Swedish radiation safety authority gave conditional installation permit

— Considerable progress has been done in project organization. A valuable
and productive effort was done in installation planning and documentation
as shown in the dedicated sessions.
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General TAC16 -Remarks

• TheCommitteewaschargedtoansweraboutESSintegrationstatusandplans.

Theword“Integration”isbeingusedtonametworatherdifferentactivities:

a)Theintegrationofequipment,electricalandmechanicalservices,sharing

spaceinadesignatedbuilding,andcontrolledtoeffectadefinedpurposeand

performance.

b)Thetechnicalintegrationofmultipleinteractingequipmentsaspartofan

iterativedesignprocedurethatmayincludetheexplorationofusecases.

• AtthisTACmeeting,processa)wasusedtoprepareacceleratorequipmentfor

installationanduseasafacility,whereasactivityb)wasusedasadesigntoolto

explorethecross-functionalintegrationofequipmentsthatwillatalaterstagebe

subjectedtoprocessa).Activityb)issuitedparticularlytothosecaseswherethe

individualequipmentsareatdifferentstagesoftheusual/formaldesignreview

processofPDR&CDR–whatSangbergcalls“involuntaryconcurrentengineering”

.Bothactivitiesa)&b)areneeded,buttheyoccuratdifferenttimes.

• Comparatively,theAcceleratorandtheTargetareatdifferentphasesofthedesign

evolution;andassuchprocessb)seemsbettersuitedtotheTargetatthepresent

time.

• Thisdualuseof“integration”madeitnot-straightforwardtoanswerthequestions

proposedinthechargetotheTAC,andwastakenintoaccount.
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General TAC16 -Project status

• TheCommitteecongratulatestheESSteamfortheprogresssincethe

lastTAC15meeting.

–Theprojectreached40%completion

–Recruitingisprogressing

–ConventionalFacilitiesconstructionproceedsatfullspeed

–Acceleratorprototypingisnearlyconcluded.TACislookingforwardtosee

thefinalresults.Procurementisproceedingandacceleratorinstallationin

thelinactunnelisstartingwiththefrontend.

–Swedishradiationsafetyauthoritygaveconditionalinstallationpermit

–Considerableprogresshasbeendoneinprojectorganization.Avaluable

andproductiveeffortwasdoneininstallationplanninganddocumentation

asshowninthededicatedsessions.
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General concerns from th

e It is clear that the project will not meet its ‘completion’ nor its ‘success criteria’
without extra funding. The suggested increase of 10-15% appears reasonably
within the “uncertainty bar” in comparison with other projects of similar scale.

e The committee is concerned about the possibility of cutting staff numbers to
reduce cost. Up to now, the project has accumulated a delay which was partially
due to insufficient staffing in some critical activities. This lack is being fixed by
ongoing recruiting. The linac installation has just started. Reduction of personnel
would most probably create further delays and, finally, possible cost increase.

e A comprehensive system/quantity/diversification of useful integration tools have
been presented and is being implemented. For the tool to be effective, an
adequate amount of manpower has to be dedicated to its maintenance, cross-
check etc.

¢ QA documents are necessary to achieve ESS goals. Each work package should
understand the need of a Quality Management Plan. Nevertheless, such plans can
look very different for items with different priority. Different kind of documents
may be needed in different times. Efforts should be prioritized. Differentiation
between ‘must have’ and ‘nice to have’ docs is mandatory.

4-6 October 2017 ESS TAC16 5

General concerns from th

e Collection and storing of a large amount of documents and information is
mandatory to support construction and operation of the ESS facility in the long
term. Especially during construction, however, it is very important not to
overload exchange of vital information with redundant one without guidance
through it. For example, updating a large drawing package without pointing
out the changes from the previous version (it might be just one bolt or a
substantial change) may be misleading and time consuming for the receiver.

e CE markings/applicable norms: it is not clear how all applicable guidelines
have been checked and applied by the in-kind contributors. Consider the
possibility that ESS takes responsibility and declares conformity/CE where
needed.

e “Live” integration reviews, organized as workshops/brainstorming across a
wide range of work packages at a given time, can be a useful instrument in
order to expand the knowledge of the project in specialized staff and, in some
case, in order to identify possible clashes taking advantage from new points of
view. To be effective, however, they should be used with moderation and for
clearly identified purposes.
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General concernsfromthe Committee[1/3]

• Itisclearthattheprojectwillnotmeetits‘completion’norits‘successcriteria’

without extrafunding.Thesuggested increaseof10-15%appearsreasonably

withinthe“uncertaintybar”incomparisonwithotherprojectsofsimilarscale.

• Thecommitteeisconcernedaboutthepossibilityofcuttingstaffnumbersto

reducecost.Uptonow,theprojecthasaccumulatedadelaywhichwaspartially

duetoinsufficientstaffinginsomecriticalactivities.Thislackisbeingfixedby

ongoingrecruiting.Thelinacinstallationhasjuststarted.Reductionofpersonnel

wouldmostprobablycreatefurtherdelaysand,finally,possiblecostincrease.

• Acomprehensivesystem/quantity/diversificationofusefulintegrationtoolshave

beenpresentedandisbeingimplemented.Forthetooltobeeffective,an

adequateamountofmanpowerhastobededicatedtoitsmaintenance,cross-

checketc.

• QAdocumentsarenecessarytoachieveESSgoals.Eachworkpackageshould

understandtheneedofaQualityManagementPlan.Nevertheless,suchplanscan

lookverydifferentforitemswithdifferentpriority.Differentkindofdocuments

maybeneededindifferenttimes.Effortsshouldbeprioritized.Differentiation

between‘musthave’and‘nicetohave’docsismandatory.
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General concernsfromthe Committee[2/3]

• Collectionandstoringofalargeamountofdocumentsandinformationis

mandatorytosupportconstructionandoperationoftheESSfacilityinthelong

term.Especiallyduringconstruction,however,itisveryimportantnotto

overloadexchangeofvitalinformationwithredundantonewithoutguidance

throughit.Forexample,updatingalargedrawingpackagewithoutpointing

outthechangesfromthepreviousversion(itmightbejustoneboltora

substantialchange)maybemisleadingandtimeconsumingforthereceiver.

• CEmarkings/applicablenorms:itisnotclearhowallapplicableguidelines

havebeencheckedandappliedbythein-kindcontributors.Considerthe

possibilitythatESStakesresponsibilityanddeclaresconformity/CEwhere

needed.

• “Live”integrationreviews,organizedasworkshops/brainstormingacrossa

widerangeofworkpackagesatagiventime,canbeausefulinstrumentin

ordertoexpandtheknowledgeoftheprojectinspecializedstaffand,insome

case,inordertoidentifypossibleclashestakingadvantagefromnewpointsof

view.Tobeeffective,however,theyshouldbeusedwithmoderationandfor

clearlyidentifiedpurposes.
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General concerns from t

¢ The Committee is concerned on the schedule of the bunker in particular, with
a CDR in 2 months and going out for bids in 3 months

— We believe a delay in the bunker delivery may be likely
— Focused effort in this area should be a priority

4-6 October 2017 ESS TAC16 7

General recom

1. The tools put in place to monitor installation are thorough. They
should be adapted with flexibility to real life situations without
becoming an unnecessary burden for the team. “Flexibility is vital for
success” (J. Weisend).

2. Integration Reviews should be done only for carefully selected
systems; pick those which are relevant for safety or for high risk
systems. Be formalistic where really necessary but adapt it to the
real needs. Consider that, in most cases, short and small meetings
with well written minutes including action list can be sufficient.
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General concernsfromthe Committee[3/3]

• TheCommitteeisconcernedonthescheduleofthebunkerinparticular,with

aCDRin2monthsandgoingoutforbidsin3months

–Webelieveadelayinthebunkerdeliverymaybelikely

–Focusedeffortinthisareashouldbeapriority
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General recommendations

1.Thetoolsputinplacetomonitorinstallationarethorough.They

shouldbeadaptedwithflexibilitytoreallifesituationswithout

becominganunnecessaryburdenfortheteam.“Flexibilityisvitalfor

success”(J.Weisend).

2.IntegrationReviewsshouldbedoneonlyforcarefullyselected

systems;pickthosewhicharerelevantforsafetyorforhighrisk

systems.Beformalisticwherereallynecessarybutadaptittothe

realneeds.Considerthat,inmostcases,shortandsmallmeetings

withwellwrittenminutesincludingactionlistcanbesufficient.

ESS TAC16 4-6 October 2017 8
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General co
Early Science with 2 M

e Various options of project staging have been presented in order to achieve
early science production within the present project boundary conditions. The
Committee confirms the TAC15 statement that Scenario 3B, from the technical
point of view, appears to be the best suitable one.

e Spare parts acquisition is necessary to achieve the reliability and availability
required by the ESS experimental program.

e The 1.3 GeV beam energy on target option, with 3MW installed RF
power, would allow an earlier and more reliable experimental
program at the nominal 2 MW on target for phase 1, even before the
maximum specified beam current is achieved. The investment required to
install 1 MW additional RF power would not represent a real cost increase, but
only an early procurement toward the final 5 MW goal.

¢ Limiting the installed beam power to the nominal value of 2 MW at 800MeV,
instead of 3MW at 1.3GeV, might delay the achievement of reliable world
record performance with ESS. Experience in other laboratories have shown
that the maximum installed beam power can be fully transformed in beam
power on target only after several years of operation.

4-6 October 2017 ESS TAC16 9

Answers to Reco

e Have the recommendations and concerns expressed by TAC15 been
addressed adequately?

Generally Yes.
(See detailed answers in specific sections)

4-6 October 2017 ESS TAC16 10










General comment : 

Early Science with 2 MW beam on target 

• Variousoptionsofprojectstaginghavebeenpresentedinordertoachieve

earlyscienceproductionwithinthepresentprojectboundaryconditions.The

CommitteeconfirmstheTAC15statementthatScenario3B,fromthetechnical

pointofview,appearstobethebestsuitableone.

• Sparepartsacquisitionisnecessarytoachievethereliabilityandavailability

requiredbytheESSexperimentalprogram.

• The1.3GeVbeamenergyontargetoption,with3MWinstalledRF

power, wouldallowan earlier and morereliable experimental

programatthenominal2MWontargetforphase1,evenbeforethe

maximumspecifiedbeamcurrentisachieved.Theinvestmentrequiredto

install1MWadditionalRFpowerwouldnotrepresentarealcostincrease,but

onlyanearlyprocurementtowardthefinal5MWgoal.

• Limitingtheinstalledbeampowertothenominalvalueof2MWat800MeV,

insteadof3MWat1.3GeV, mightdelaytheachievementofreliableworld

recordperformancewithESS.Experienceinotherlaboratorieshaveshown

thatthemaximuminstalledbeampowercanbefullytransformedinbeam

powerontargetonlyafterseveralyearsofoperation.
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Answers to Recommendations

•

Have the recommendations and concerns expressed by TAC15 been 

addressed adequately?

Generally Yes. 

(See detailed answers in specific sections)

ESS TAC16 4-6 October 2017 10
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Answers to ch

Preamble: The committee witnessed two different types of integration from
different parts of the project: overall integration from accelerator systems and
design integration from target systems. Both are important and needed. Our
comments will try to distinguish, where appropriate, between the two types of
integration.

C1 - Is there a clear integration strategy that accounts for installation, verification
and valigation of the integrated system?

Generally yes. The goals have been properly identified. A large collection of
good tools was presented. The strategy on how to use them in an harmonized
way is under development and will improve with experience. The ongoing front
end installation is a good starting point and the lessons learned along the way
should be applied.

4-6 October 2017 ESS TAC16 11

Answers to ch

C2 - Do integration plans have margins and a flexible enough approach in order
to handle unforeseen events?

Integration plans presented to the Committee in this review are not
sufficient to answer this question exhaustively. Flexibility of tools depends
also on how they are operated. We encourage a graded approach to the
guidelines, when applicable.

C3 - Are integration activities planned and performed at an appropriate level of
detail?

Yes. The integration activities related to the front end installation are at an
appropriate level. For the Target, we have not seen an overall integration effort
but only a design integration effort.
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Answers to charges [1/4]

Preamble:Thecommitteewitnessedtwodifferenttypesofintegrationfrom

differentpartsoftheproject:overallintegrationfromacceleratorsystemsand

designintegrationfromtargetsystems. Bothareimportantandneeded. Our

commentswilltrytodistinguish,whereappropriate,betweenthetwotypesof

integration.

C1 -Is there a clear integration strategy that accounts for installation, verification 

and validation of the integrated system?

Generallyyes.Thegoalshavebeenproperlyidentified.Alargecollectionof

goodtoolswaspresented.Thestrategyonhowtousetheminanharmonized

wayisunderdevelopmentandwillimprovewithexperience.Theongoingfront

endinstallationisagoodstartingpointandthelessonslearnedalongtheway

shouldbeapplied.
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Answers to charges [2/4]

C2-Dointegrationplanshavemarginsandaflexibleenoughapproachinorder

tohandleunforeseenevents?

IntegrationplanspresentedtotheCommitteeinthisreviewarenot

sufficienttoanswerthisquestionexhaustively.Flexibilityoftoolsdepends

alsoonhowtheyareoperated.Weencourageagradedapproachtothe

guidelines,whenapplicable.

C3-Areintegrationactivitiesplannedandperformedatanappropriatelevelof

detail?

Yes.Theintegrationactivitiesrelatedtothefrontendinstallationareatan

appropriatelevel.FortheTarget,wehavenotseenanoverallintegrationeffort

butonlyadesignintegrationeffort.

ESS TAC16 4-6 October 2017 12
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Answers t

C4 - Are the available people, tools and procedures sufficient and appropriate to
support the foreseen integration activities?

For the most part, sufficient and appropriate tools are in place.
Procedures are on the learning curve. The available people might be sufficient,
but this will become more clear when the integration planning will be finalized.

C5 - Is the documentation at a level of detail that allows integration to be
performed?

For the front end example, yes.

There are areas of the project which require comprehensive documentation and
other areas which can rely on minimal documentation. This is a clear example
where the graded approach should be wisely applied.

4-6 October 2017 ESS TAC16 13

Answers t

C6 - Will the current data collection and documentation activities result in reliable
and useful test data and as built information available to ESS during the
operations phase?

Yes.

4-6 October 2017 ESS TAC16 14










Answers to charges [3/4]

C4-Aretheavailablepeople,toolsandproceduressufficientandappropriateto

supporttheforeseenintegrationactivities?

Forthemostpart, sufficientand appropriatetoolsarein place.

Proceduresareonthelearningcurve.Theavailablepeoplemightbesufficient,

butthiswillbecomemoreclearwhentheintegrationplanningwillbefinalized.

C5-Isthedocumentationatalevelofdetailthatallowsintegrationtobe

performed?

Forthefrontendexample,yes.

Thereareareasoftheprojectwhichrequirecomprehensivedocumentationand

otherareaswhichcanrelyonminimaldocumentation.Thisisaclearexample

wherethegradedapproachshouldbewiselyapplied.
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Answers to charges [4/4]

C6-Willthecurrentdatacollectionanddocumentationactivitiesresultinreliable

andusefultestdataandasbuiltinformationavailabletoESSduringthe

operationsphase?

Yes.

ESS TAC16 4-6 October 2017 14
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Report of a-TAC16
4-6 October 2017

Frank Gerigk (Chair), Shane Koscielniak, Alessandra
Lombardi, Alban Mosnier, Bernd Petersen, Igor Syratchev,
Hans Weise

4-6 October 2017 ESS TAC16 15

Main a-TA

1. Truly impressive work for the integration and installation preparation of ion source
and LEBT area. Complete loop between CATIA models of equipment and space
integration followed by laser scanning and ‘true’ volume area model allowing for
very precise cabling, racks, cables tray and pipe integration. Facing the very tight
schedule, this is clearly the least risky approach to deliver the required (and
complete) documentation to the contractors and ensure the absence of irreversible
possible clashes in the coming installation phase. The created documentation and
3D models will certainly allow for comfortable and traceable
interventions/maodifications if requested.

2. Many good infrastructure tools for “integration” are implemented and being used.
Common Engineering Handbook

CHESS and Project Information Management

Facility documentation and archiving

Details of ESS breakdown structures are very promising (ESS-name, LBS, FBS, EBOM, IS)

Centrally coordinated “spatial integration” supported by laser tracking of as-built civil
construction

Centrally coordinated cables and racks data base
Recognition of value of installation reviews and readiness reviews
8. ESS is integrating documents from in-kind providers into CHESS

o wn e

N o
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Frank Gerigk (Chair), Shane Koscielniak, Alessandra 

Lombardi, Alban Mosnier, Bernd Petersen, Igor Syratchev, 

Hans Weise
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Main a-TAC Findings

1.Trulyimpressiveworkfortheintegrationandinstallationpreparationofionsource

andLEBTarea.CompleteloopbetweenCATIAmodelsofequipmentandspace

integrationfollowedbylaserscanningand‘true’volumeareamodelallowingfor

veryprecisecabling,racks,cablestrayandpipeintegration.Facingtheverytight

schedule,thisisclearlytheleastriskyapproachtodelivertherequired(and

complete)documentationtothecontractorsandensuretheabsenceofirreversible

possibleclashesinthecominginstallationphase.Thecreateddocumentationand

3D models will certainly allow for comfortable and traceable

interventions/modificationsifrequested.

2.Manygoodinfrastructuretoolsfor“integration”areimplementedandbeingused.

1.CommonEngineeringHandbook

2.CHESSandProjectInformationManagement

3.Facilitydocumentationandarchiving

4.DetailsofESSbreakdownstructuresareverypromising(ESS-name,LBS,FBS,EBOM,IS)

5.Centrallycoordinated“spatialintegration”supportedbylasertrackingofas-builtcivil

construction

6.Centrallycoordinatedcablesandracksdatabase

7.Recognitionofvalueofinstallationreviewsandreadinessreviews

8.ESSisintegratingdocumentsfromin-kindprovidersintoCHESS

ESS TAC16 4-6 October 2017 16
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Main a-TAC Com

1. Mandatory use CHESS for everyone would reduce the work load for ESS staff.

2. It seems that different approaches for 3D spatial integration plans are carried
out and they partly overlap (full CATIA model, light model, scanning, ..) in
some areas. This is understandable as this activity was carried out at ESS for
the first time. In the future this initial experience should be used to elaborate
a less heavy procedure without jeopardizing the final results.

3. Only a small fraction of the accelerator was covered. RFQ to HEBT was not
covered.

4. DOCUMENT MANAGEMENT SYSTEM

— Basically all very good. You will need document controllers to perform the
administrative submission and routing for review/approval adapted to the
actual needs.

— QA/QC officers and inspectors need to be facilitators rather than police.

— appropriate level of granularity is needed — scaling guidelines for small
and large projects.

4-6 October 2017 ESS TAC16 17

Main a-TAC Com

5. ENGINEERING HANDBOOK
— Provide clear guidelines and the appropriate level of granularity for small
versus large WBS packages.
— Usage needs to be motivated and training needs to be provided.
6. Organise accelerator safety measures according to established standards (e.g.
MAX 1V).
7. Emphasize team spirit by optimized communication
— Detailed plans should be made available to all stake holders; the logic
behind should be transparent to all team members; progress should be
visible to everybody involved; use regular on-site meetings with short(!)
reports of key players; and display the progress on white boards placed in
the installation area.
8. A document with all applicable standards and directives for each type of
equipment would ensure that all of them are recorded in the QA/QC process

4-6 October 2017 ESS TAC16 18
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Main a-TAC Comments [1/2]

1.MandatoryuseCHESSforeveryonewouldreducetheworkloadforESSstaff.

2.Itseemsthatdifferentapproachesfor3Dspatialintegrationplansarecarried

outandtheypartlyoverlap(fullCATIAmodel,lightmodel,scanning,..)in

someareas.ThisisunderstandableasthisactivitywascarriedoutatESSfor

thefirsttime.Inthefuturethisinitialexperienceshouldbeusedtoelaborate

alessheavyprocedurewithoutjeopardizingthefinalresults.

3.Onlyasmallfractionoftheacceleratorwascovered.RFQtoHEBTwasnot

covered.

4.DOCUMENTMANAGEMENTSYSTEM

–Basicallyallverygood.Youwillneeddocumentcontrollerstoperformthe

administrativesubmissionandroutingforreview/approvaladaptedtothe

actualneeds.

–QA/QCofficersandinspectorsneedtobefacilitatorsratherthanpolice.

–appropriatelevelofgranularityisneeded–scalingguidelinesforsmall

andlargeprojects.
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Main a-TAC Comments [2/2]

5.ENGINEERINGHANDBOOK

–Provideclearguidelinesandtheappropriatelevelofgranularityforsmall

versuslargeWBSpackages.

–Usageneedstobemotivatedandtrainingneedstobeprovided.

6.Organiseacceleratorsafetymeasuresaccordingtoestablishedstandards(e.g.

MAXIV).

7.Emphasizeteamspiritbyoptimizedcommunication

–Detailedplansshouldbemadeavailabletoallstakeholders;thelogic

behindshouldbetransparenttoallteammembers;progressshouldbe

visibletoeverybodyinvolved;useregularon-sitemeetingswithshort(!)

reportsofkeyplayers;anddisplaytheprogressonwhiteboardsplacedin

theinstallationarea.

8.Adocumentwithallapplicablestandardsanddirectivesforeachtypeof

equipmentwouldensurethatallofthemarerecordedintheQA/QCprocess

ESS TAC16 4-6 October 2017 18
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Summary of a-TAC Re

. Hold integration reviews selectively, according to needs, and avoid the

introduction of yet another formal review series.

Handbook and processes should be reasonably applied. Complicated, critical
and complex items will need full application of all processes. For simpler items,
only the core «meaning» may be applied. Where equivalent processes already
exist at contractors or in-kind contributors, it may be preferable to keep their
procedures.

Insist on as-built drawings and specs, (also requested by Spatial integration).

Central spatial integration is strongly recommended to have one global vision
of all facilities and to have one central reference for volume allocations and 3D
interfaces. The present approach is comprehensive but may need streamlining
to be sustainable throughout the installation phase.

We strongly recommend to keep the nominally foreseen staffing level to avoid
delays of the installation and commissioning phase and to avoid shortcomings
in QA/QC and documentation.

4-6 October 2017 ESS TAC16 19

Integration, ESS greenfiel
(Wed. 15:

Findings

ESS has an ambitious definition of “integration”.

Not only the (usual) Functional and Spatial integration, but also common: i) design
procedures, ii) document types, project information types, and iii) asset management
over the facility life cycle (order of 40 years).

The “green field” issue: as there is no pre-existing technical framework (TFs) for the
activities above this framework is built “on the fly” when the facility is already 40%
complete.

The “in-kind and contractor” issue: they have their own TFs, which may differ from the
ESS TF (ETF). Therefore ESS is attempting to align existing project information into the
ETF.

The ESS TF has 3 major components: i) Engineering handbook (done), ii) Project
Information Management, iii) Support organization (central coordination and offering
resources)

Comments

The tools already developed and others in the pipeline (such as EAM) appear well
thought out; ESS and in-kind will benefit from their use.

The tools, particularly the handbook and PIM, appear appropriate to large or complex
projects.
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Summary of a-TAC Recommendations

ESS TAC16

1.Holdintegrationreviewsselectively,according toneeds, andavoidthe

introductionofyetanotherformalreviewseries.

2.Handbookandprocessesshouldbereasonablyapplied.Complicated,critical

andcomplexitemswillneedfullapplicationofallprocesses.Forsimpleritems,

onlythecore«meaning»maybeapplied.Whereequivalentprocessesalready

existatcontractorsorin-kindcontributors,itmaybepreferabletokeeptheir

procedures.

3.Insistonas-builtdrawingsandspecs,(alsorequestedbySpatialintegration).

4.Centralspatialintegrationisstronglyrecommendedtohaveoneglobalvision

ofallfacilitiesandtohaveonecentralreferenceforvolumeallocationsand3D

interfaces.Thepresentapproachiscomprehensivebutmayneedstreamlining

tobesustainablethroughouttheinstallationphase.

5.Westronglyrecommendtokeepthenominallyforeseenstaffingleveltoavoid

delaysoftheinstallationandcommissioningphaseandtoavoidshortcomings

inQA/QCanddocumentation.

4-6 October 2017 19

Integration, ESS greenfield and in-kind reality 

(Wed. 15:30)

Findings

• ESShasanambitiousdefinitionof“integration”.

• Notonlythe(usual)FunctionalandSpatialintegration,butalsocommon:i)design

procedures,ii)documenttypes,projectinformationtypes,andiii)assetmanagement

overthefacilitylifecycle(orderof40years).

• The“greenfield”issue:asthereisnopre-existingtechnicalframework(TFs)forthe

activitiesabovethisframeworkisbuilt“onthefly”whenthefacilityisalready40%

complete.

• The“in-kindandcontractor”issue:theyhavetheirownTFs,whichmaydifferfromthe

ESSTF(ETF).ThereforeESSisattemptingtoalignexistingprojectinformationintothe

ETF.

• TheESSTFhas3majorcomponents:i)Engineeringhandbook(done),ii)Project

InformationManagement,iii)Supportorganization(centralcoordinationandoffering

resources)

Comments

• Thetoolsalreadydevelopedandothersinthepipeline(suchasEAM)appearwell

thoughtout;ESSandin-kindwillbenefitfromtheiruse.

• Thetools,particularlythehandbookandPIM,appearappropriatetolargeorcomplex

projects.
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Scope and definition of
(Wed. 1

Findings

It is suggested to have integration reviews on a regular basis. An example is
given with session 3 of the TAC.

Comments

For the accelerator systems, most integration issues are already being
addressed during the PDR, CDR, and IRR. The target systems are not yet as
mature and may benefit from integration reviews on specific topics with
specific goals.

For spatial integration a new lightweight approach is being implemented that
allows for rapid interference checks.

Recommendations

1.

Hold integration reviews flexibly, according to needs but avoid the
introduction of yet another formal review series.

4-6 October 2017 ESS TAC16 21

Authority requirements an
documentation and arc

Findings

CHESS is used as Document Management System of the project including the
usual review process of: author, reviewer, approver

CE marking is mandatory for internal deliverables, commercial contracts, in-
kind contributions in case an applicable European directive exists; above 0.5
bar the Pressure Equipment Directive (97/23/EC) is applicable.

Documents for every item should include: risk assessment, technical file,
drawings, wiring diagram, P&ID, as well as operational manual, declaration of
conformity. Delivery of these documents by all partners is encouraged but not
enforced.

Comments

Mandatory use of CHESS for everyone would reduce the work load for ESS
staff.

A document with all applicable standards and directives for each type of
equipment would ensure that all of them are recorded in the QA/QC process.
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Scope and definition of an integration review 

(Wed. 15:50)

Findings

• Itissuggestedtohaveintegrationreviewsonaregularbasis.Anexampleis

givenwithsession3oftheTAC.

Comments

• Fortheacceleratorsystems,mostintegrationissuesarealreadybeing

addressedduringthePDR,CDR,andIRR.Thetargetsystemsarenotyetas

matureandmaybenefitfromintegrationreviewsonspecifictopicswith

specificgoals.

• Forspatialintegrationanewlightweightapproachisbeingimplementedthat

allowsforrapidinterferencechecks.

Recommendations

1.Holdintegrationreviewsflexibly,accordingtoneedsbutavoidthe

introductionofyetanotherformalreviewseries.
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Authority requirements and ESS plans for facility 

documentation and archiving (Wed. 16:10)

Findings

• CHESSisusedasDocumentManagementSystemoftheprojectincludingthe

usualreviewprocessof:author,reviewer,approver

• CEmarkingismandatoryforinternaldeliverables,commercialcontracts,in-

kindcontributionsincaseanapplicableEuropeandirectiveexists;above0.5

barthePressureEquipmentDirective(97/23/EC)isapplicable.

• Documentsforeveryitemshouldinclude:riskassessment,technicalfile,

drawings,wiringdiagram,P&ID,aswellasoperationalmanual,declarationof

conformity.Deliveryofthesedocumentsbyallpartnersisencouragedbutnot

enforced.

Comments

• MandatoryuseofCHESSforeveryonewouldreducetheworkloadforESS

staff.

• Adocumentwithallapplicablestandardsanddirectivesforeachtypeof

equipmentwouldensurethatallofthemarerecordedintheQA/QCprocess.
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ESS engineering hand
16

Findings
e Seems to be a very detailed and complete approach.

Comments

e For TAC it is impossible to check all details and involved processes during this meeting.
The Handbook will serve as an excellent reference for engineering work at ESS.

Recommendations

2. Handbook and processes should be reasonably applied. Complicated, critical
and complex items will need full application of all processes. For simpler
items, only the core «meaning>» may be applied. Where equivalent processes
already exist at contractors or in-kind contributors, it may be preferable to
keep their procedures.
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Functional integration
functionality to suppo

Findings

e Facility Breakdown Structure as a functional breakdown describes system, sub-systems,
and components. It has interfaces to the ICS. Interface requirements and/or interface
control documents exist.

e A Location Breakdown Structure and an EBOM add to the tools.

e The Installation Structure (IS) as an asset management system handles serialized parts.
It complements the EBOM and replaces an additional MBOM.

Comments

¢ The existing tools should offer documentation of all PED relevant information; the same
holds for eventually required certificates etc.

Recommendations

3. Insist on as-built drawings and specs, (already requested by Spatial
integration)
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ESS engineering handbook and process (Wed. 

16:30)

ESS TAC16

Findings

• Seemstobeaverydetailedandcompleteapproach.

Comments

• ForTACitisimpossibletocheckalldetailsandinvolvedprocessesduringthismeeting.

TheHandbookwillserveasanexcellentreferenceforengineeringworkatESS.

Recommendations

2.Handbookandprocessesshouldbereasonablyapplied.Complicated,critical

andcomplexitemswillneedfullapplicationofallprocesses.Forsimpler

items,onlythecore«meaning»maybeapplied.Whereequivalentprocesses

alreadyexistatcontractorsorin-kindcontributors,itmaybepreferableto

keeptheirprocedures.

4-6 October 2017 23

Functional integration and ESS software's tools and 

functionality to support the integration (Wed. 16:50)

Findings

• FacilityBreakdownStructureasafunctionalbreakdowndescribessystem,sub-systems,

andcomponents.IthasinterfacestotheICS.Interfacerequirementsand/orinterface

controldocumentsexist.

• ALocationBreakdownStructureandanEBOMaddtothetools.

• TheInstallationStructure(IS)asanassetmanagementsystemhandlesserializedparts.

ItcomplementstheEBOMandreplacesanadditionalMBOM.

Comments

• TheexistingtoolsshouldofferdocumentationofallPEDrelevantinformation;thesame

holdsforeventuallyrequiredcertificatesetc.

Recommendations

3.Insistonas-builtdrawingsandspecs,(alreadyrequestedbySpatial

integration)
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Spatial Integr

Findings

e The complete and light 3D model of the entire ESS facility is an important and ‘simple
tool that can be used by collaborators and within ESS to plan any interventions /
modifications in the future and will allow for the quick clash analysis and changes tracing
along the entire life cycle of the machine.

Comments

e The basic civil construction of the ESS facility is nearly completed. Implementation of a
new tool(s) for spatial integration at this stage might looks excessive, unless it simplifies
and streamlines the process.

Recommendations

4. Central spatial integration is strongly recommended to have one global vision
of all facilities and to have one central reference for volume allocations and
3D interfaces. The present approach is comprehensive but may need
streamlining to be sustainable throughout the installation phase.

’
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ACCSYS Review Program
LEBT IR

Findings

e Accelerator project: design work started 2011. Most work packages are in
production. 100% of accelerator beamline components are provided by in-
kind. The rest is commercial procurement. Small part has been designed by
ESS itself. Integration at ESS is crucial

e We were presented with a self consistent, well detailed review program. The
example of the ion source and LEBT was very clear.

« Within the IRR format there is flexibility to arbitrate if full performance is not
met against schedule.

Comments
e The RFQ was not directly represented in the “ion source and LEBT IRR”
review.
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Spatial Integration (Wed. 17:30)

ESS TAC16

Findings

• Thecompleteandlight3DmodeloftheentireESSfacilityisanimportantand‘simple’

toolthatcanbeusedbycollaboratorsandwithinESStoplananyinterventions/

modificationsinthefutureandwillallowforthequickclashanalysisandchangestracing

alongtheentirelifecycleofthemachine.

Comments

• ThebasiccivilconstructionoftheESSfacilityisnearlycompleted.Implementationofa

newtool(s)forspatialintegrationatthisstagemightlooksexcessive,unlessitsimplifies

andstreamlinestheprocess.

Recommendations

4.Centralspatialintegrationisstronglyrecommendedtohaveoneglobalvision

ofallfacilitiesandtohaveonecentralreferenceforvolumeallocationsand

3Dinterfaces.Thepresentapproachiscomprehensivebutmayneed

streamliningtobesustainablethroughouttheinstallationphase.

4-6 October 2017 25

ACCSYS Review Program & Results from Ion Source & 

LEBT IRR (Th. 8:30)

ESS TAC16

Findings

• Acceleratorproject:designworkstarted2011.Mostworkpackagesarein

production.100%ofacceleratorbeamlinecomponentsareprovidedbyin-

kind.Therestiscommercialprocurement.Smallparthasbeendesignedby

ESSitself.IntegrationatESSiscrucial

• Wewerepresentedwithaselfconsistent,welldetailedreviewprogram.The

exampleoftheionsourceandLEBTwasveryclear.

• WithintheIRRformatthereisflexibilitytoarbitrateiffullperformanceisnot

metagainstschedule.

Comments

• TheRFQwasnotdirectlyrepresentedinthe“ionsourceandLEBTIRR”

review.
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e’ Facilities Support to Io

e

Findings

e FEB installation brings new challenges for CF (now facility manager) and
ACCSYS (with many stakeholders); this first section installation is seen as test-
run for all future sections.

e The principal programme, installation phases/schedule, and team members
are known; the detailed plan will be available in due time.

Comments
e Emphasize team spirit by optimized communication
— Detailed plans should be made available to all stake holders; the logic
behind should be transparent to all team members; progress should be
visible to everybody involved; use regular on-site meetings with short(!)
reports of key players; and display the progress on white boards placed in
the installation area.
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ACCSYS Racks & Cable D.
the ESS Wide

Findings

e Cables trays are designed first in CATIA and after mitigation of possible
conflicts are passed to E3D and again back to CATIA

e gspare cables are foreseen

e Cable trays are installed by CF for the front-end. The plan is to have this
outsourced for the rest of the facility.
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Facilities Support to Ion Source & LEBT (Th. 9:10)

ESS TAC16

Findings

• FEBinstallationbringsnewchallengesforCF(nowfacilitymanager) and

ACCSYS(withmanystakeholders);thisfirstsectioninstallationisseenastest-

runforallfuturesections.

• Theprincipalprogramme,installationphases/schedule,andteammembers

areknown;thedetailedplanwillbeavailableinduetime.

Comments

• Emphasizeteamspiritbyoptimizedcommunication

–Detailedplansshouldbemadeavailabletoallstakeholders;thelogic

behindshouldbetransparenttoallteammembers;progressshouldbe

visibletoeverybodyinvolved;useregularon-sitemeetingswithshort(!)

reportsofkeyplayers;anddisplaytheprogressonwhiteboardsplacedin

theinstallationarea.

4-6 October 2017 27

ACCSYS Racks & Cable Databases and Connections to 

the ESS Wide System (Th. 9:25)

Findings

• CablestraysaredesignedfirstinCATIAandaftermitigationofpossible

conflictsarepassedtoE3DandagainbacktoCATIA

• sparecablesareforeseen

• CabletraysareinstalledbyCFforthefront-end.Theplanistohavethis

outsourcedfortherestofthefacility.
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Transfer of Ion Source
Data to FBS Stru

Findings

¢ Not all tests have been achieved in Catania, but they will be addressed during
commissioning in Lund.

¢ Installation readiness review declared readiness.

e Emittance measurement can only be done with chopped, low dc beam
otherwise the slot closes due to heat load.

e All provided documents are inserted into CHESS by ESS staff, which seems to
be a manageable effort. Tools are being put into place to ease this process.
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Integration and installati
LEBT

Findings

e The ion sources is in kind activity shared between ESS, Italy and France. The
very detailed installation plan of IS at ESS was presented. All the necessary
tools, procedures and documentation have been prepared and reviewed.

Comments

e If the local crane has to be used during operation, then all equipment
exchange will be prolonged by the time for mounting/dismounting of the
crane.

e We wish the team smooth and successful installation work in the coming
months.
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Transfer of Ion Source & LEBT Test and Design 

Data to FBS Structure (Th. 9:55)

Findings

• NotalltestshavebeenachievedinCatania,buttheywillbeaddressedduring

commissioninginLund.

• Installationreadinessreviewdeclaredreadiness.

• Emittancemeasurementcanonlybedonewithchopped,lowdcbeam

otherwisetheslotclosesduetoheatload.

• AllprovideddocumentsareinsertedintoCHESSbyESSstaff,whichseemsto

beamanageableeffort.Toolsarebeingputintoplacetoeasethisprocess.

ESS TAC16 4-6 October 2017 29

Integration and installation plans for the Ion Source & 

LEBT (Th. 10:30)

ESS TAC16

Findings

• TheionsourcesisinkindactivitysharedbetweenESS,ItalyandFrance.The

verydetailedinstallationplanofISatESSwaspresented.Allthenecessary

tools,proceduresanddocumentationhavebeenpreparedandreviewed.

Comments

• Ifthelocalcranehastobeusedduringoperation,thenallequipment

exchangewillbeprolongedbythetimeformounting/dismountingofthe

crane.

• Wewishtheteamsmoothandsuccessfulinstallationworkinthecoming

months.
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Ion Source and LEBT I
1

Findings
e Seems to be a very detailed and complete approach.

4-6 October 2017 ESS TAC16 31

Matching reality with the

Findings

¢ Presentation described a tool/method for dealing with a particular aspect of spatial
integration, namely the union of an as-built shell model of the civil construction
with the 3D CAD design of the cable trays and piping.

e Laser scanning produces a 3D shell of surfaces in a picture format. Within this,
distances can be measured and then compared with the existing 2D drawings or
3D models. There is no automatic translation into CATIA drawings.

Comments

¢ Not entirely clear how the scanning effort will scale when going from a small
building volume (FEB) to the entire accelerator building.

e Useful for eliminating clashes and determining routings in the as-built civil
configuration.

o Effort should be concentrated on “need to know” surfaces and volumes.

e Poor tolerancing of civil construction should have been known from the start. Use
of “stay free” volumes.

e Restrict to interfaces & penetrations that really need that mm level accuracy.
e Take a sober second breath before retrofitting all 3D models with laser-cloud data.
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Ion Source and LEBT Installation Safety Plans (Th. 

11:00)

Findings

• Seemstobeaverydetailedandcompleteapproach.

ESS TAC16 4-6 October 2017 31

Matching reality with the design in the FEB (Th. 11:15)

ESS TAC16

Findings

• Presentationdescribedatool/methodfordealingwithaparticularaspectofspatial

integration,namelytheunionofanas-builtshellmodelofthecivilconstruction

withthe3DCADdesignofthecabletraysandpiping.

• Laserscanningproducesa3Dshellofsurfacesinapictureformat.Withinthis,

distancescanbemeasuredandthencomparedwiththeexisting2Ddrawingsor

3Dmodels.ThereisnoautomatictranslationintoCATIAdrawings.

Comments

• Notentirelyclearhowthescanningeffortwillscalewhengoingfromasmall

buildingvolume(FEB)totheentireacceleratorbuilding.

• Usefulforeliminatingclashesanddeterminingroutingsintheas-builtcivil

configuration.

• Effortshouldbeconcentratedon“needtoknow”surfacesandvolumes.

• Poortolerancingofcivilconstructionshouldhavebeenknownfromthestart.Use

of“stayfree”volumes.

• Restricttointerfaces&penetrationsthatreallyneedthatmmlevelaccuracy.

• Takeasobersecondbreathbeforeretrofittingall3Dmodelswithlaser-clouddata.
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Have the recommendations
a-TAC15 been addres

The recommendations of a-TAC15 have been generally addressed. The points
which were not fully clear are related to local capability for UHV and particle-free
cleaning for cryomodule maintenance/repair.

e Start discussions on SRF-related infrastructure needed during
operation, e.g. for interventions on cryomodules.

The detailed answers, which were given to the a-TAC15 recommendations are
listed on the following pages.
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Have the recommendations
a-TAC15 been addressed adeq

1. Parallelized installation work can result in non-safe working conditions. A completed PSS must be
in place suitable for the divided building space, so that schedule pressure does not impact safety.
Reply: We take note and have discussed with the ICS PSS group to assure that safety for
parallel work is correctly handled. v/

2. The committee has concerns about the dual limitations of the tuning beam dump (average and
peak beam power) and recommends to study a beam tune-up and commissioning scenario that
works with a limited peak power dump to verify if this scenario is viable.

Reply: A study carried out by target with support from accelerator shortly after the review
indicated that the limitations on the tuning dump were not as severe as previously thought. The
tuning dump will be capable of accepting full pulses at a low rate. This was further elaborated in
a paper submitted to the IPAC conferences, and the new limits have been implemented into an
Interface document. From the points of Beam Physics, these relaxed power limitations are
consistent with commissioning needs. v/

3. We recommend to establish as soon as possible the capability for small interventions on the CM
(e.g. coupler exchange, pick-up exchange, repair of feed-throughs, tuner ..). A complete module
assembly infrastructure is not required. Nevertheless, once the series assembly infrastructure is
no longer available, a disassembly down to the removal of the space frame should be foreseen.
Reply: £5S Accelerator Division and Machine Directorate have informed ESS top management
that the accelerator "reliability would be drastically reduced” if a funding scenario that allows the
investment in an SRF maintenance and repair facility is not obtained. v/
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Have the recommendations a
a-TAC15 been addressed adegua

4. Some local capability for UHV and particle-free cleaning should be foreseen.
Reply: The Vacuum section has planned a small clean room for assembling
instrumentation as ISO Class 4-5 with capability to clean small parts and portable clean
rooms for two specific tasks: tunnel installation of the LWUs (x3 set of rooms) and
instrumentation installation at the Vacuum assembling area to install instrumentation on
LWUs outside tunnel, No provision of UHV particle free capability for the SRF
facility to handle cryo-modules are planned.

5. Even with qualified companies and sub-contractors the manufacturing & installation
schedule of the cryo-distribution system seems unrealistic. The production capacities of the
involved sub-contractors and in-kind contributors should be verified. Pre-series valve boxes
should be sufficiently cold tested before the start of the full production. A strong
supervision of subcontractors and in-kind contributions is recommended.

Reply: This work has been accomplished. Detailed schedules based now on the delivery
dates from the manufacturers of these lines are built into the P6 schedule. As expected
some delays are seen. A prototype valve box has been tested at INPO for the spoke
section and a prototype valve box will be tested next year for the elljptical section at the
ESS cryomodule test stand. This last test will occur after the start of series production but
the technical risk is judged to be low. v/
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Have the recommendations a
a-TAC15 been addressed adequa

6. The effort of verifying QA/QC documents is probably under estimated. Don't outsource essential QA/QC. Make sure to
verify at least some key quality indicators per item at ESS. crosscheck interfaces between customers and vendors.
Reply: For the accelerator the QA/QC efforts are based on the ACC QA plan. The plan is based on key activities
(including the design reviews) and main phases in the project (construction of components, installation, commissioning
and initial operation). The current focus is on construction of components and associated inspection plans to verification
documentation of the component constructions. Therefore I have tried to limit the reply to the construction of
components and IK partners, the approach is the same for a procurement contract. The current QA/QC resource plan is
in a draft format and under evaluation. Practical evaluation based on the main objectives of the QA plan and priority of
important systems/components will validate the planned efforts. The current assumption gives an average off 2-3 QA/QC
resources over time within the ACC until the end of 2019 (as currently planned, the plan will be adopted to match the
project time schedule if needed). Additional resources and specialist are available within the WP to review the work and
documentation received from the Partner (This is a significant part of the job done by ESS engineering resources) and
the QA/QC work is a joint effort between the QA/QC function and WP resources. In many cases ESS will rely on the IK
Partner and their inspection programs during the construction of components. The Partners PQP shall give guidance and
frames for the specific work. The PQP is reviewed by ACC QA manger and the WP. The Partner compile and present the
verification documentations coming out of the component construction. During the manufacturing in many cases ESS
shall be invited to different hold points to witness the Partner’s work. The main driver and place holder for key indicators
of quality is the Contract, the work and reviews done by the specific WP teams. The contracts point to standards,
specifications and requirement on different levels including IF req. (Interface requirement) and IF documents. All this is
managed by the WP teams. The teams get additional QA/QC support on request. With the IK partner ESS define
and agree with the partner their planned verification and validation of the construction. Regarding IF between customers
and vendors (ESS and IK Partner/manufacturer), IF document/requirements are documented as a part of the contract.
During the construction of the components, checks is done of the IF req. documents, including drawings, to verify their
proper management. If components are shipped between different partners, there are test performed at the issuing
partner and test andy/or recipient inspections done at the receiving partner. v/
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Have the recommendations
a-TAC15 been addressed
questions/

1. Question: Are there any significant technical issues seen in the STS work? Answer: i) The concept of
smoke detectors / fire extinguishing should be discussed. Are there local detectors for early detection?
CO2 or similar systems? Please avoid Sprinkler systems! ii) It is not fully clear if the operating pressure
of the target monolith atmosphere can be achieved.

Reply: There are smoke detection systems in the tunnel and buildings. Sprinklers are required by
regulation in the tunnel but a dry system is used in which water is only put into the pipes upon smoke
detection and only released if the thermal fuse on an individual sprinkler head reaches a preset
temperature. v/

2. Question: Is there any orphaned scope identified? Answer: i) It does not seem to be clear what
power can or needs to be taken by the beam dump to ensure efficient beam commissioning. ii) Some
work packages for which no in-kind contributor has been found need to be insourced in order to keep
the schedule.

Reply: The beam-dump issue has been answered above. For IK tasks which are being self-performed
we are doing a re-planning to correctly capture the cost and permit better reporting. v

3. Question: Are the interfaces between the STS work and other work packages properly defined and
addressed? Answer: i) Process not finished yet. The Cabling Data Base concept sounds convincing but
experience shows that the task is quite challenging. Includes work with procurement experts. ii) It was
not clear if agreed change requests are distributed quickly enough to the concerned work packages.
Reply: i) 7he cable data base has been implemented ESS wide and a new design tool E3D is being
used for cable routing and clash detection. This approach is being tested on the current Ion Source and
LEBT installation. Results will be evaluated in early 2018 but initial indications are favourable. i) We are
not seeing a substantial impact due to the distribution of change requests. v/
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Have the recommendations
a-TAC15 been addressed
questions/

4. Question: Are there any issues seen in the STS work as it transitions from project
construction to operations? Answer: i) More experienced staff is required for
commissioning and first operation of cryogenics. ii) Issues will come... better QA/QC results
in less surprises... for whatever reason, cabling is often the critical path during
construction; also because expert installers are difficult to find. Cables can be installed
before and after equipment installation. Use both time slots, accept no compromises! iii)
Make sure an adequate safety and access system is in place for both periods, especially
when installation and commissioning takes place in parallel. iv) A rigid coordination is
needed to have parallel activities in the tunnel.

Reply: 3 cryogenic technicians have been hired with 2 additional scheduled for next year.
The ODH system is being installed and will be commissioned in October. In the meantime
ODH hazards are dealt with by Work Safety Coordination Plans, the BAS-U process and
onsite safety staff. Work coordination is formally dealt with by the Area Supervisors who
coordinate both when and what activities can occur in the various areas. v/
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Have the recommendations
a-TAC15 been addressed
questions/

Question: Comment upon the risks and options for improving the proposed solution for an initially
reduced beam power to 3 MW. Answer: i) The deferral of RF systems for the last 10 HB cryomodules
would allow the saving of 28 M€. A further 12 M€ could be saved through value engineering. ii) We
support the plan to finish the complete accelerator cryo-module supply and installation. An early module
assembly stop poses a huge risk of loosing the resources at in-kind partners. Replacing it by local ESS
Lund resources will not work, even though a complete knowledge transfer to Lund has to take place.
Reply: We agree with the TAC recommendations and have now implemented the Value Engineering for
the RF sources for the last 10 CMs. The RF sources for the 10 LAST CMS will not be procured but the
CMs are produced. We have asked for funds for a simple SRF repair facility but we can't in this facility
build new cryomodules without important additional investments. Still, the SRF team has been re-
inforced with 1 senior expert since the last TAC meeting.v

Question: Do you see any significant increase in total project cost, up through and including the
installation of deferred components, and, in that case, can you suggest mitigations? Answer: The
foreseen / hired / well trained operation team can supervise / carry out the later installation. This even
saves additional money. But make sure the knowledge is transferred. Otherwise additional project cost
will arise from keeping the expertise at the partner institutes. Unless they can be ‘contracted’ with
sustained R&D efforts (XFEL/DESY model).

Reply: We agree and take note. The use of staff for installation work is coordinated within accelerator
and at ESS level by the ISC team. Accelerator has an integration coordinator and have set-up task
forces for different installation tasks. Best use of available experts is a high priority task for accelerator
and ESS installation coordination. v/
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Have the recommendations
a-TAC15 been addressed
questions/

7. Question: Do you consider the presented solution for the RFQ cooling circuit adequate, and does it
remove the concerns formulated at the TAC meeting one year ago? Answer: 1) The simulations appear
to show that the system is tunable, even when the pump & mixing valve are not close to the RFQ.
However, placing the pump & mixing valve at a significant distance from the RFQ (large loop delay) will
make for difficult tuning of loop gain parameters, as will cross-talk between the circuits. 2) Moving the
valve closer to the RFQ would certainly ease the tuning.

Reply: We agree that moving the valve closer to the RFQ would be more optimal, but in the present
circumstances, and given the various boundary conditions set by schedule and practicalities in the
tunnel, we consider the solution presented by CFA to be adequate.v

Question: additional question: Should the high-b CMs be installed, even if they are not powered during
the first year(s) of operation (de-scoping exercise)? Answer: I) A late installation would mean to send
people into an already activated tunnel. Lengthy installation work would be difficult under these
circumstances. II) Installing the modules immediately has the risk of activating the modules before they
accelerate beam. This will anyhow happen to all installed modules. III) We see a certain preference to
keep these passive modules cold.

Reply: We thank the TAC for this advice, and the present plan is indeed to install the cryomodules in
the tunnel.. v/
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Proposed

Progress and status reports from all major accelerator components.
Report on overall schedule including risks for potential delays.
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Report of c-TAC16
4-6 October 2017

Roland Mueller, Cyrille Berthe

Mark Heron (on leave to annual review), Karen White
(excused)

4-6 October 2017 ESS TAC16 42

22










Proposed topics for a-TAC17

• Progressandstatusreportsfromallmajoracceleratorcomponents.

• Reportonoverallscheduleincludingrisksforpotentialdelays.
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Report of c-TAC16

4-6 October 2017

Roland Mueller, Cyrille Berthe 

Mark Heron (on leave to annual review), Karen White 

(excused)
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c-TAC ge

Findings

« In consequence of the specific focus of this TAC meeting ICS aspects have been
generally embedded into the presentations. Thus cTAC comments can only refer to
the general picture that became visible by combining all given information.

« The framework of functional integration and lifecycle management & baselines
developed on the basis of the ESS breakdown structure potentially has a strong and
positive effect on ICS activities.

« Allinformation and functionality cast into the FBS (functional breakdown), LBS
(location breakdown), Part and EBOM as well as Cabling is available via CHESS.
These crucial infrastructural information have to be strongly linked to ICS naming and
support services.

« In synergy ICS seems to be working on streamlining the engineering documentation

with the ESS breakdown structure; ICS effort to harmonize with ESS life cycle
management is recognized.
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c-TAC ge

Findings

« ICS considerations to integrate their inventory management approach into the
general ESS system are reasonable. This also holds for the emerging EAM.

« Coordination of ICS design, development, testing and support activities for the major
pilot installation ISRC&LEBT is convincing. It justifies confidence that ICS guidance
to in kind partners is appropriate to expect smoothly installable subsystems.

. Insights given by the joint session with the annual report meeting into various project
development scenarios are valuable. Consequences for the ICS appear to be not
severe, provided the necessary staffing can be secured for the upcoming phases of
the project.
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Recommendation

. The information and reference repository accessible via CHESS is a huge asset. ICS
should stay in tune with all aspects relevant for controls. This holds especially for the
mapping of the ICS naming convention to CHESS names. ICS specific configuration
management tools should take advantage of the CHESS repository wherever the
variety of generic controls applications have to be configured to become functional.
Consistency is required and has to be maintained for a reliable ESS commissioning,
operation and development.
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Have the recommendations
c-TAC15 been addr

1. ICS should make standard hardware solutions and support framework available to all
customers at the earliest opportunity; to minimise further developments on non-
standard hardware. Intermediate solutions which are the same architecture as the final
solution would help facilitate this.

Yes. Standardized units are delivered, functionality is addressed.

1. The current phasing of instrument construction implies a considerable peak in workload
for ICS which will be difficult to manage. Scope of support from ICS and phasing of
Neutron Instruments should be reviewed.

Progress is made. Proof of principle installations explore the field.

4-6 October 2017 ESS TAC16 46

24











image24.emf
Report of t-TAC16
4-6 October 2017

Tim Broome, Michael Butzek, Phillip Ferguson (Chair),
Masatoshi Futakawa, Jurgen Neuhaus, Manuel Perlado,
Szabina Torok, Michael Wohimuther
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T-TAC gene

Significant progress has been made since TAC 15.

Concern on the schedule in general, and of the bunker in particular, with a CDR
in 2 months and going out for bids in 3 months

— We believe a delay in the bunker delivery may be likely
— Focused effort in this area should be a priority
Installing beamlines in an unfinished building is a difficult and risky task...and the
building will be “very unfinished”
— Can additional effort now reduce or eliminate the installation conflict for a
portion of the beamlines, or all with appropriate scheduling?

We note the response to t-TAC 15. Some of the activities are ongoing, and we
encourage continued effort in those areas.
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4-6 October 2017

Tim Broome, Michael Butzek, Phillip Ferguson (Chair), 

Masatoshi Futakawa, JurgenNeuhaus, Manuel Perlado, 

SzabinaTörök, Michael Wohlmuther
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T-TAC general comments

ESS TAC16

• SignificantprogresshasbeenmadesinceTAC15.

• Concernonthescheduleingeneral,andofthebunkerinparticular,withaCDR

in2monthsandgoingoutforbidsin3months

–Webelieveadelayinthebunkerdeliverymaybelikely

–Focusedeffortinthisareashouldbeapriority

• Installingbeamlinesinanunfinishedbuildingisadifficultandriskytask…andthe

buildingwillbe“veryunfinished”

–Canadditionaleffortnowreduceoreliminatetheinstallationconflictfora

portionofthebeamlines,orallwithappropriatescheduling?

• Wenotetheresponsetot-TAC15.Someoftheactivitiesareongoing,andwe

encouragecontinuedeffortinthoseareas.
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e’ You didn't ask, but we fel

Bunker

The bunker likely requires a compromise between reducing requirements and increasing
budget. A budget increase is likely necessary, and some changes in access control may
enable cost reductions. We encourage you to proceed along both paths ASAP.

On the basis of the models presented the Committee was concerned about shielding gaps
between the bunker and target station and potential streaming paths in the bunker wall
and roof shielding. The committee recommends that theses aspects of the bunker
shielding are reviewed.

Special care should be given to minimize the activation of inserts and bunker components
as this inherits significant future cost

If final design is done by external company that builds the bunker (design build),
engineering oversight must be constant.

Working arrangements for control of the spread of contamination from the bunker are
required.
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You didn't ask, but we felt o

Bunker

The committee believes it to be essential that remote handling equipment to
be used in the bunker is commissioned before activity levels in the bunker rise
to a level restricting personnel access. This may make it necessary to limit the
speed at which the accelerator commissioning can progress.

The hazard in the bunker of life threatening dose rates (15kSv/h) has serious
implications for the design of the personnel safety system to be used to
control access to the bunker and neutron beam inserts. In particular the
requirements for the control of the light shutters are complex and need urgent
definition. Dose rate from neutron beam equipment shining through the open
bunker roof may well be high enough to restrict access.
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You didn’t ask, but we felt obliged to comment on...

Bunker

•

Thebunkerlikelyrequiresacompromise

betweenreducingrequirementsandincreasing

budget.Abudgetincreaseislikelynecessary,andsomechangesinaccesscontrolmay

enablecostreductions.WeencourageyoutoproceedalongbothpathsASAP.

• Onthebasisofthemodelspresented

theCommitteewasconcernedaboutshieldinggaps

betweenthebunkerandtargetstationandpotentialstreamingpathsinthebunkerwall

androofshielding. Thecommitteerecommendsthatthesesaspectsofthebunker

shieldingarereviewed.

• Specialcareshouldbegivento

minimizetheactivationofinsertsandbunkercomponents

asthisinheritssignificantfuturecost

• Iffinaldesignisdonebyexternalcompanythatbuildsthebunker(designbuild),

engineeringoversightmustbeconstant.

• Workingarrangementsforcontrolofthespreadofcontaminationfromthebunkerare

required.
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Bunker

• Thecommitteebelievesittobeessentialthat

remotehandlingequipmentto

beusedinthebunkeriscommissionedbeforeactivitylevels

inthebunkerrise

toalevelrestrictingpersonnelaccess.Thismaymakeitnecessarytolimitthe

speedatwhichtheacceleratorcommissioningcanprogress.

• Thehazardinthebunkeroflifethreateningdoserates(15kSv/h)hasserious

implicationsforthedesignofthepersonnelsafetysystemtobeusedto

controlaccesstothebunkerandneutronbeaminserts.Inparticularthe
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definition

.Doseratefromneutronbeamequipmentshiningthroughtheopen

bunkerroofmaywellbehighenoughtorestrictaccess.
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You didn’t ask, but we felt obliged to comment on...(cont.)
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You didn't ask, but we felt o

Beamlines

e For the NSS the integration process has to be improved as nearly all of the 15 instruments
are progressing quickly in the detailed design phase. General questions raised by individual
instruments as well as mutually formulated questions raised at ICON meetings have not
been resolved in due time. Coordination with the instruments will have no impact after
their detailed design phase is completed.

e Installation of beamlines in an unfinished building will required erection of temporary
enclosures and other measures to protect the equipment to be installed. This will delay
completion of the building which should be accounted for in the analysis of installation

options.
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You didn't ask, but e felt obli

Neutron Beam Port Insert

¢ Installing the NBPI with the building not finished (and thus “dirty”) poses a
risk of having to deal with Aigher levels of contamination later.

¢ What if something goes wrong during remote handling? Do you have backup
plans?

¢ During a change out, all shutters must be locked but the one where the NBPI
is to be exchanged needs to be moved. Moving the wrong shutter could be
lethal to operation staff.

¢ The committee recommends that the design of the PSS interlock system for
this area be undertaken as a matter of urgency as this could well effect the
detailed design of the neutron beam insert handling equipment.
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You didn’t ask, but we felt obliged to comment on...(cont.)

Beamlines

• FortheNSStheintegrationprocesshastobeimprovedasnearlyallofthe15instruments

areprogressingquicklyinthedetaileddesignphase.Generalquestionsraisedbyindividual

instrumentsaswellasmutuallyformulatedquestionsraisedatICONmeetingshavenot

beenresolvedinduetime.

Coordinationwiththeinstrumentswillhavenoimpactafter

theirdetaileddesignphaseiscompleted.

• Installationofbeamlinesinanunfinishedbuildingwillrequirederectionoftemporary

enclosuresandothermeasurestoprotecttheequipmenttobeinstalled.Thiswill

delay

completionofthebuildingwhichshouldbeaccountedforintheanalysisofinstallation

options.
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You didn’t ask, but e felt obliged to comment on... (cont.)

NeutronBeamPortInsert

• InstallingtheNBPIwiththebuildingnotfinished(andthus“dirty”)posesa

riskofhavingtodealwith

higherlevelsofcontaminationlater

.

• Whatifsomethinggoeswrongduringremotehandling?

Doyouhavebackup

plans?

• Duringachangeout,allshuttersmustbelockedbuttheonewheretheNBPI

istobeexchangedneedstobemoved.

Movingthewrongshuttercouldbe

lethaltooperationstaff.

• Thecommitteerecommendsthatthe
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asthiscouldwelleffectthe

detaileddesignoftheneutronbeaminserthandlingequipment.

ESS TAC16 4-6 October 2017 52

27


image27.emf
You didn't ask, but we felt obl

Integration reviews

As with any new procedure it will take time for the advantages of the
Integration review to become clear. The example presented was ambitious in
scope and the presence of the TAC members may well have inhibited the free
flow of discussion amongst the project staff. Nonetheless, the committee felt
that useful progress was made and some interface issues needing action were
Identified as well as some useful technical comments.

The committee recommends the project to continue with this initiative and
review the impact of integration reviews when more experience has been
gained.

The scale of the reviews should match the risk associated with the component
and design. A ‘light touch’ would be sufficient in many cases.
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You didn't ask, but we felt obli

General

Systematic documentation efforts are good and needed. However, in view of the need
to reduce staff, tasks like “having all as-built drawings in 3D CAD” could be slowed down
and the resources used for design and installation work instead. Focus should be limited
to jtems required in the short term and those for which the input will not be available
later.

It should be required that ESS staff and partners provide an appropriate level of
documentation for archiving.

Photography of equipment as a record of installation should be made mandatory at least
for all parts where future access is restricted or not possible (e.g., Target station).

Communication is important: with in-kind partners, vendors, within the project, etc.

Procedures in the engineering handbook are good and are sorted by phases. Maybe
"decommissioning” should be added as a phase to remind staff of issues such as waste
handling during design.

4-6 October 2017 ESS TAC16 54

28










You didn’t ask, but we felt obliged to comment on... (cont.)

Integrationreviews

• Aswithanynewprocedureitwilltaketimefortheadvantagesofthe

Integrationreviewtobecomeclear.Theexamplepresentedwasambitiousin
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thecommitteefelt

thatusefulprogresswasmadeandsomeinterfaceissuesneedingactionwere

identified

aswellassomeusefultechnicalcomments.

• Thecommitteerecommendstheprojecttocontinuewiththisinitiativeand

reviewtheimpactofintegrationreviewswhenmoreexperiencehasbeen

gained.

• The

scaleofthereviewsshouldmatchtheriskassociated

withthecomponent

anddesign.A‘lighttouch’wouldbesufficientinmanycases.

ESS TAC16 4-6 October 2017 53

You didn’t ask, but we felt obliged to comment on... (cont.)
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Recom

Recommendations:
1) Focused effort on the bunker should be a priority

2) Installing beamlines in an unfinished building is a difficult and risky task. Consider

options to avoid this.

3) Take account of the beamline settlement over time to maintain precise alignment which

influences instrument performance.
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Annex1

TAC#16 Agenda
October 4, 2017
08:30 TAC Working session - Closed session A. Facco
09:00 Welcome R. Garoby
09:30 ESS Overview and Status J. Womersley
10:00 Break
10:20 2013 project baseline & Current plan J. Haines
11:20 Outline of Construction scenarios J. Haines
12:20 Lunch
13:20 Initital Operations scope J. Womersley
14:05 Facility Science Objectives A. Schreyer
14:30 Facility Performance Objectives R. Garoby
14:55 Break
Session 1: Strategy, Processes and organisation for Integration
15:15 Introduction R. Garoby
15:30 Integration - ESS Greenfield and In-Kind reality P. Radahl
15:50 Scope and Definition of an integration review P. Sangberg
16:10 Authority requirements and ESS Plans for facility documentation M. Skafar
and archiving
16:30 ESS Engineering handbook and processes M. Tacklind
16:50 | Functional integration and ESS software's tools and functionality to | J. Meyer
support the integration
17:10 ICS Integration Strategies T. Friedrich
17:30 Spatial Integration F. Rey
19:00 Social Dinner - TACH#16 + Annual Review — Hotel Scandic Star
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October 5, 2017

Session 2: Accelerator Front End

08:30 ACCSYS Review Program & Results fron ION Source & LEBT IRR J. Weisend
09:10 | ACCSYS Racks & Cables Databases and Connections to the ESS Wide | E. Vaena
System

09:40 Transfer of lon Source & LEBT Test Design Data to FBS Structure

10:00 Break

10:15 Integration and intallation plans for the lon Source & LEBT N. Sargsyan, C.
Hardh

10:45 lon Source and LEBT Installation Safety Plans D. Phan

11:00 Matching reality wiht the design in FEB J. Persson

11:15 Facilites Support to lon Source & LEBT L. Stenman

11:30 ICS Integration and Control for lon Source & LEBT

11:45 Lunch

Session 3: Target and NSS

12:45 Introduction P. Sangberg

13:05 System Presentation - Neutron Beam Port Insert N. Delacour, S.
Ghatnekar

14:05 Q&A

14:10 System Presentation - Bunker Z. lLazic

15:10 Break
C. Lopez, G.

15:30 System Presentation - Instrument Lazlo

16:30 Concluding discussions P. Sangberg

17:00 TAC Working session

18:00 End of day 2

October 6, 2017

08:30 TAC Working session

10:30 Break

12:30 TAC Members Lunch

13:30 TAC Session - Closeout - Closed session

13:45 TAC Session - Closeout - Open session

15:00

End of TAC#16
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Integration review, October 4-6, 2017
Charge to the committee

ESS is currently in the very beginning a long journey of installing systemn elements delivered
by different projects and partners around the world. As such this is the first physical
manifestation of the integration of the finished ESS facility. To minimize future cost,
schedule delay and meet the expected scope of the facility, ESS would like the committee to
review and advise on the following questions:

*+ |Is there a clear integration strategy that accounts for installation, verification and
validation of the integrated system?

* Do integration plans have margins and a flexible enough approach in order to handle
unforeseen events?

* Are integration activities planned and performed at an appropriate level of detail?

+ Are the available people, tools and procedures sufficient and appropriate to support
the foreseen integration activities?

* |Is the documentation at a level of detail that allows integration to be performed?

+  Will the current data collection and documentation activities result in reliable and

useful test data and as built infermation available to ESS during the operations
phase?

European Spallation Source ERIC

Visiting address: E55, Tunavagen 24

PO, Box 176

%E-221 00 Lund

EWEDEN

. i Ra
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3. Report of TAC16

ESS Technical Advisory Committee
Summary Report of the 16t Meeting
Lund, 4-6 October 2017

A. Facco for the ESS-TAC

4-6 October 2017 ESS TAC16 1

a General

The Committee thanks the organizers for their hospitality

Meeting well organized. A Large amount of information have been
presented, of a high level type in Section 1 and rather focused in
Section 2 and Section 3.

— For future reviews more time available for closed sessions of the TAC at

the end of every day would be desirable.

Charges to Committee clearly set, although in some case too broad to
be answered with the information received during this review.
Very good quality of presentations. On day 1, more practical examples
illustrating how principles and schemes are applied to ESS in the real
world would have further improved clarity.
All relevant meeting documents made available to Committee in
advance, including answers and comments to recommendations of
TAC15.
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General TAC16

• TheCommitteethankstheorganizersfortheirhospitality

• Meetingwellorganized.ALargeamountofinformationhavebeen

presented,ofahighleveltypeinSection1andratherfocusedin

Section2andSection3.

–ForfuturereviewsmoretimeavailableforclosedsessionsoftheTACat

theendofeverydaywouldbedesirable.

• ChargestoCommitteeclearlyset,althoughinsomecasetoobroadto

beansweredwiththeinformationreceivedduringthisreview.

• Verygoodqualityofpresentations.Onday1,morepracticalexamples

illustratinghowprinciplesandschemesareappliedtoESSinthereal

worldwouldhavefurtherimprovedclarity.

• Allrelevant meetingdocumentsmadeavailable to Committeein

advance,includinganswersandcommentstorecommendationsof

TAC15.
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