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Notes by Peter H. Garbincius
CD-1 (read 24jan) – Gustavo Cancelo - top level evaluation with some project documents listed. All design efforts (5 small over last year – none required extra controls) went through the Eng Risk Assessment Spreadsheet. Uses DocDB for all review documents and technical presentation.  CD Engineers are often L2/L3 managers in projects, so also stores this info on project DocDB.
LBNE-0 – Elaine McCluskey – suggests clarification how Risk in FEM ties into Risk   Management for projects.  The FEM seems to look at lower levels as responsible by designers.
LBNE-1 – Elaine McCluskey – LBNE intends to follow FEM – is currently at conceptual level 


and many aspects not applicable.  Rely on engineering in Divisions/Sections.  

Project Management plan will describe responsibilities of all L2 managers, whether from 


Fermilab or elsewhere.  

Local storage of documents, e.g. AD database before TeamCenter roll-out.  LBNE 


DocDB for CD-1 reviews.  All LBNE collaborators will use TeamCenter when 


available.  

MOUs will spell out procedures for non-Fermilab contributions.  

Common approach is good, TeamCenter will be great.
DECam-0 – Brenna Flaugher - says she is too busy to respond, back Feb 2 (in any case, FEM 
was late for DECam – construction project is OVER!).
ACP-1 – Vladimir Shiltsev – admits some design work being done in APC, but sentiment that FEM should only apply to large scale engineering project, not for small or medium risk jobs where innovation and risks are the norm.  use common sense – will review IOTA ring according to FEM, MICE magnet design and fabrication, and HEBC (LHC electrons lens)
MicroBooNE-1 – Gina Rameika verbally said, “Jim Kilmer witll follow FEM”

FCPA-1 – Dan Bauer – engineers, not FCPA people need to follow FEM according to their line management.  Will personally see how FEM may apply to SuperCDMS SNOLAB.
TD-1 – Giorgio Apollinari – surveyed 4 organizational leaders in TD 

FEM doesn’t correspond to reality of the structure of projects and organizations (matrix)

Everyone using FEM, but some just starting on small portions of projects, not fully applied to prior started activities.  TD has procedures for assigning responsibility, either from PMs on projects or Dept Heads or Group Leaders or Lead Engineers  for non-projects.  These people determine minimal applicability of FEM risk assessment, along with checks and approves.
Documentation stored on backed-up TD servers and project databases.

Gave URL references to five procedures, guidelines, etc.

Only few new minor designs started over last year, except for 11 T Dipole & PXIE 325 GHz CM

Graded approach risk analysis applied only to a few small CM projects and Mu2e magnet system

Submitted examples of documentation for VTS2 and VTS3 cryostats, Mu2e magnets, ICPA.

Suggestions from many people:  


make FEM more applicable to matrix organizations, 


R&D is often iterative process which doesn’t necessarily follow linear approach of FEM 


where final specifications often don’t appear before prototyping, 


FEM must take into account inevitable scope changes


Include treatment of small projects, Operational Readiness Clearance, 



Vendors & Contractors

Appendix 2:  Risk Assessment filled out, but what does the scoresheet say you have to do?

PHG comments:  many procedures and requirements in place, but are they equivalent to FEM?

SRF-0 – Bob Kephart – Functional Requirement Specifications specify use of FEM.   Execution is by members of AD, TD, APC, so use of FEM must be in those organizations

SRF-1 – Functional Requirement Specification for PXIE (by Brian DeGraff w 3 approvals)


Specifies adherence to FEM and FESHM


Reference 10 is obsolete, see
http://www.fnal.gov/directorate/documents/FNAL_Engineering_Manual.pdf
Project X-1 – Jim Kerby – Project X is not an organization yet, depends on Div/Sec to execute


Uses Project X DocDB will migrate to TeamCenter when available


Aware only of a couple of applications of FEM over past several years.

AD-1 – Paul Czarapata - AD Summary – application of FEM is varied


Responsibilities not understood by those departments how have not rolled out


Use Sharepoint or DocDB until TeamCenter is available = confusion

AD-2 – Jay Theilacker – AD Cryogenics – has implement FEM, A. Klebaner assigns jobs


J. Theilacker defines jobs requiring graded approach matrix and approves matrix


Uses department Sharepoint site


Treats all jobs, including for projects, the same as internal jobs wrt requirements


Two new designs over last year, did Risk Assessment on both, both below threshold


Suggests making templates using good examples

AD-3 – Jerry Annala – Muon Department – no formal implementation of FEM in new dept

Hasn’t started a project, just specifications and cost estimates given to projects


Assigned Dean Still to be in charge of setting up system to implement FEM
AD-4 – John Anderson – AD ES&H – FEM is implemented, for the most part


Dept Head has all responsibilities


Almost everything is a high risk (safety), so risk assessment worksheet is not used 


Safety impact requires very formal review and approval (probably beyond FEM)

AD-5 – M. Campbell, R. Andrews, V. Papadimitriou – AD LBNE


No designs are mature enough to need it, but assessing Project Management Risk H-O


Design assignments are made by PM structure from L2, L3, L4 managers

Threshold and risk assessment to be done by L2 Lead Engineer and L2, L3, L4 Managers


6 engineering reviews for conceptual designs, but not according to FEM


Plan to use Team Center when available, for now use LBNE DocDB


Useful to better define interfaces on risk management between Project Level & FEM
AD-6 – Dan Wolff – AD EE – follows own procedures, which are in general in line with FEM


EE Dept Head assigns tasks, and determines minimums with Lead Engineer who checks



risk assessment worksheets


started about 6 project in last year, 4 of them had risk analysis according to FEM,



of which at 2-3 had high risk for safety and 1 was high in 3 or 4 categories


uses EE Dept DataBase – overhead for using Team Center may be overwhelming


Department Heads need to train themselves to be faithful to FEM requirements

AD-7 – Pat Hurh – AD Mechanical Support Department – has not formally implemented FEM


no formal lab-wide implementation plan, each Dept Head/Proj Man on their own


MSD already did much of FEM but less formally and less documented way


has its own Design Review Policy with graded approach


Deferred MSD specific implementation, awaiting Lab-wide or Division-wide plan



and common Team Center, rather than “every man for himself”


Salmon Tariq, Ass. Head of Engineering has formed a group to address implementation


Often, design activities are not always assigned by an engineering supervisor, but rather



by Area, Project, or Machine, which is led by a scientist or PM (non-engineer)

AD-8 – Tom Kroc – Neutron Therapy – not aware that FEM applies to NTF 

but now will take such responsibility for new NTF beam control system

AD-9 - ??? – Operations – FEM not implemented ~ 6 designs over last year, no risk assessment

Paper documentation in a file

FESS-1 – Randy Ortgiesen – have started to  implement FEM


Procedures updated to include utilization of Risk Assessment Worksheet (since Aug11)


Tasks assigned by FESS Eng Dept Head


FESS Eng Project Engineers responsible for number and types of reviews



and checks and approves risk analysis worksheets


documentation on FESS FTP Site

Integrated Project Team provides interfacing between FESS/Projects/Divs & Sections
FESS-2 – FESS Standard Operating Procedure 8.3.5.1 



(originally 4/2008 – updated 12/2011 as part of Triennial Review)


and examples, including one for Risk Assessment Worksheet
FESS-3 – full Project Pan for LArTF (Liquid Argon Test Facility) incl Risk Assessment Wksht


I have not worked my way through this large document, 



maybe I should just look at Risk Assessement Worksheet and a few other parts

NOvA-1 – T.J. Sarlina – FEM was released 4 years into NOvA Construction


Few designs post-date FEM (apparently not retro-applied)

Equivalent of 3 Lead Engineers:  Proj Mechanical Eng, Proj Electrical Eng, Proj Chemist


Technical Coordinators would determine minimal requirements

Use Approved NOvA Risk Accounting Worksheets and NOvA Risk Analysis Plan



(do these get down to the engineering activity level? – should check)

NOvA DocDB is used, along with IDEAS by PPD and AD


Everything on projects are above risk score thresholds & have specific PM requirements


Outside party reviews must be done by QUALIFIED persons

PIP-1 – Bill Pellico – not time to respond


 Craig Drennan – filled out Risk Assessment Worksheet for Booster LLRF Upgrade

Particle Physics Division – (1/31) 

PPD-1 - Summary by Peter Wilson of responses from Mech Eng and Electrical Eng Depts

Following Engineering Manual to a large degree.  Did not change process after publication since each were using a similar process.  Documentation weak, informal, and scattered

Immediate supervisor assigns tasks (usually group leader or deputy).  Determining minimum requirements:  individual engineer (or supervisor) in consultation with project requestor.

For DOE 413 project, risks are owned by the project not necessarily following Engineering Manual (but LHC Quad Triplets could have been a project).  Relation to DOE O 413 Project Risk Registry.  Documentation through engineering notes.  Extensive SAFETY Reviews.

For projects, project office is responsible (nice, projects say engineering departments!)

Documentation in DocDB, Mechanical CAD in PPD IDEAS server (will migrate to TeamCenter and NX).  Electrical CAD not centrally managed

Projects have project engineers in PPD so no lack of communications

Difficult to require Fermilab standards on external organizations.

No PPD plan for implementation of Engineering Manual

Out of thousands of (mostly component) Mechanical design efforts, only 5 were evaluated with Risk Assessment worksheet, two passed threshold of 5 for more than minimal documentation.  

~ 150 Electrical design efforts, a few analyzed with Risk Worksheet, only one passing threshold > 5 => 3D ASIC design effort = inherently high-risk, potentially high payoff R&D

Arc-Flash protection project was well documented (but is it in accordance with Eng Manual?)

Parallel set of requirements for projects is confusing making adherence and documentation 
unclear

Migration to TeamCenter should be straightforward for Mech Eng, but complicated for Elect 
Eng where design tools are not now integrated, e.g. ASIC design using Scientific Linux 
on special cluster

PPD-2 – Electrical Engineering Department – Marcus Larwill & Bob DeMaat

PPD-3 – Mechnical Engineering Department – Kurt Krempetz
CMS – no response yet – an example of an upgrade project which will depend on Fermilab 
Divisions/Sections and many other US collaborating institutions

Common Threads:

PHG – 8feb2012
Many procedures & requirements are in place, but are they equivalent to FEM? Standardization?

Is meeting the spirit of the FEM adequate or is standard implementation & compliance desired?

There was no universal implementation plan – difficult to “go it alone”


Need templates with good examples on how to do it

When does FEM come into play?  Dept Head determines threshold to apply FEM analysis

Biggest impact is at conceptual level, but maybe that’s too early.

How should FEM be applied R&D tasks (rather than production, construction) where there is 
rapid development and changes of concepts, requirements, etc. and good communication


between the engineers and specifiers?

Do all Risk Assessment Worksheets end up as Standard Risk?  Most seem to.

How is FEM requirements integrated into Projects’ chain-of-command and procedures?

Grand-fathering for projects already started before FEM roll-out

Projects rely on D/S to perform these design tasks.  How to ensure FEM followed by D/S?

Line of responsibility through Projects and D/S to Engineers

Useful to better define interfaces on risk management between Project Level & FEM

Does Matrix organization lead to some confusion and non-optimization?

Integrated Project Team provides interfacing between FESS/Projects/Divisions & Sections

How does DOE 413 Project Risk Analyses relate to Engineering Manual Risk Assessment?


Does project risk registry get down to similar level?  

Project Risks are high level, owned at Project Manager level (mainly for major systems), 



but are they equivalent to FEM for components and sub-systems?
Parallel set of requirements for projects is confusing,


 making adherence and documentation unclear

Outside party reviews must be done by QUALIFIED persons (learning curve?)
Does FEM apply to accelerator or beamline optics design?

How does/should FEM apply to non-Fermilab institutions or industry?

FEM was not rolled out to scientists, many of which, including Dept Heads, 


are not aware of the requirements and do not understand their responsibilities

TeamCenter will be great once it is implemented and widely used

Non-standard document preservation before TeamCenter is operating

Need templates with good examples on how to do it
(according to Bill Boroski of CD) TeamCenter had a pilot roll-out on Jan 20 (to Don Mitchell (TD), Tony Parker (AD), and John Rauch (PPD)) and training has begun
The actual documents are available only to EPC (only they know the URL).  Lots of good information presented (although some which may be self-incriminating).  Should we consider making this more readily available to a wider audience?  Who?  How?

