
    UCRL-JC-130993
Preprint

Plans for National Ignition Facility Operations Training
and Operations Procedures

David D. Mantrom, Glenn L. Hermes, Bruno M. Van Wonterghem,
Gregory L. Tietbohl

National Ignition Facility
Sart-up and Operations Planning Group

This paper was prepared for submittal to
Workshop on Accelerator Operations ‘98,

Vancouver, BC, Canada
May 18-22, 1998

June 1, 1998

Law
ren

ce

Liverm
ore

Nati
onal

Lab
ora

tory

This is a preprint of a paper intended for publication in a journal or proceedings.  
Since changes may be made before publication, this preprint is made available 
with the understanding that it will not be cited or reproduced without the 
permission of the author.



DISCLAIMER

This document was prepared as an account of work sponsored by an agency of the United States
Government.  Neither the United States Government nor the University of California nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.  Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States
Government or the University of California.  The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or the University of California, and shall
not be used for advertising or product endorsement purposes.



PLANS FOR NATIONAL IGNITION FACILITY OPERATIONS TRAINING AND 
OPERATIONS PROCEDURES 

David D. Mantrom, Glenn L. Hermes, Bruno M. Van Wonterghem, Gregory L. Tietbohl 
National Ignition Facility, Start-up and Operations Planning Group, 

Lawrence Livermore National Laboratory, P.O. Box 808, Livermore, CA 9455 l-9900 USA 

Abstract 

A preliminary plan for National Ignition Facility (NIF) Operations training 
developed for the 200+ staff anticipated to operate the NIF facility is 
discussed. We also address the development and implementation of NIF 
Operations procedures. These procedures serve as an essential part of the 
staff training program. A special aspect of NIF Operations procedures is that 
they will be on-line with electronic links to design, operations, and test 
databases, and will likely incorporate electronic checklists and archiving 
capabilities. 

NATIONAL IGNITION FACILITY 

The National Ignition Facility (NIF) will be a US Department of Energy (DOE) experimental 
facility to study inertial confinement fusion (ICF) and other physical phenomena that occur at 
very high temperature and density. NIF will use 192 high-power, short-pulse laser beams that 
converge on a small target. The scale of this advanced technology facility requires a strict 
procedure-based operations organization with highly trained and qualified staff. The Start-up and 
Operations Planning Group within the NIF Project has developed detailed plans to guide the 
training of NIF Operations staff and the writing of NIF Operations procedures. 

An artist’s rendition of NIF is shown in Fig. 1 where 24 bundles of 8 beamlines each are shown, 
all ending at the center of the target chamber located on the right hand side of the figure. NIF 
will be the size of a major sports stadium and its 192 beams will converge on a target the size of a 
pea. For some sense of scale, a tanker truck is shown in the figure. 

Figure 1. National Ignition Facility. Four clusters of 48 laser beams each converge on a small 
target located in the center of an evacuated target chamber, shown on the right. 

This work was performed under the auspices of the U.S. DOE by Lawrence Livermore National Laboratory, 
Livermore, CA under Contract No. W-7405-Eng-48 



NIF OPERATIONS TRAINING PLAN 

Figure 2 shows the summary and schedule of the NIF Operations training plan [l]. It is laid out 
with time in the horizontal direction by fiscal year (FY) and month (by number). Three general 
categories of training are major row elements in the chart. The boxed areas represent groups of 
trainees and indicate approximately when and what category(s) of training the individual groups 
will undergo. The approximate size of each training group is indicted within brackets, and the 
actual Start-up and Operations staffing requirements are shown in the bottom row. 
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Figure 2. NlF Operations Training Plan Chart 

Schedule and Staffing Requirements 
The schedule for the training plan is driven by the numbers of operations staff in various skill 
categories required as a function of time. These numbers and skill categories were developed 
from the schedule of key project events, particularly the bundle-by-bundle start-up and turn-over 
to NIF Operations. 

Figure 2 also shows the time lines for key events such as installation, start-up, and operations of 
first bundle (lst Bu, B3 l), Laser Bay 1 (LBl, 12 bundles-B1 1 through B26), and Laser Bay 2 
(LB2, remaining 12 bundles, including restart of B31) on the top of the chart [2]. The bottom 
row shows staffing requirements for NIF Start-up and Operations. These numbers are the result 
of a bottoms-up analysis of staff required to start-up and run the facility, including operators, 
maintenance staff, engineering staff, and administrative support [3]. The staffing required to 
install and acceptance test the NIF facility is not part of this plan. 



Training categories 

NIF Operations training is divided in three categories, the middle rows on Figure 2. 

Institutional training The first category consists of LLNL institutional and safety classes that 
are not specific to NIF, such as laser and high voltage safety, for example. The specific classes 
one takes depend on that person’s job responsibilities, the functions they perform, the working 
conditions they encounter, as determined by completing a questionnaire. 

NIF-snecific traininp;: These will all be new, and fall into two sub-categories, general facility and 
topical classes. The general facility sub-category will teach the trainee how the NIF facility 
operates, the organization and function of each of its staff, and the use of data management 
systems. The topical classes sub-category will be a large number (50 or more) of classroom, 
video, and on-line classes. These classes will emphasize operation and maintenance of specific 
laser and facility systems, procedures, and how to execute them. Initially, the classes will be 
conducted live in a classroom, but we intend to videotape them for later use. 

Oualification and Aonroval (in NIF facility): This is NIF Operations’ permanent process to train 
and certify operators. NIF will likely be organized by lo- 15 functional areas (such as Laser Bay, 
Target Bay, Power Conditioning, etc.) and thus trainees will qualify in these areas individually. 
Cross-training in multiple functional areas will be encouraged, but a separate qualification in each 
area is required. There are three levels of qualification in each functional area: Trainee Operator, 
Basic Operator, and Advanced Operator. There will be a Qualification Approval Document 
(QAD), probably in checklist format, for each of the three operator levels in each functional 
area. 

Trainee Groups 

At least in the first few years of NIF Operations, we expect training to occur with distinct groups 
of personnel, not a continuum. Upon examination of the staffing requirements and key start-up 
events, there seems to be a natural clustering of trainees into discrete sets of personnel, which we 
call “groups.” The schedule and group size will be determined from installation, start-up, and 
operations requirements for first bundle, LBI, and LB2. We have arbitrarily chosen seven groups. 

The 1”’ Group will consist of lo-20 personnel, most if not all selected from existing experienced 
laser operations staff (Beamlet and Nova lasers at LLNL). The intent is for these personnel to 
become the future team leaders and supervisors. The 2”d Group of approximately 40 personnel 
will follow the 1”’ Group, beginning one year later. They may be contractor personnel, new hires, 
or may come from other parts of LLNL and from the NIF Project. The 3’d through 7’h groups 
would consist of approximately 30-50 personnel each. The 7’h Group should be functional at the 
time all beamlines are operational, presently projected in October 2004. 

The transition plan to a fully operational facility is based on concurrent installation, start-up and 
partial operation of the facility. Most groups will acquire their initial training in installation and 
start-up activities, and will subsequently transition to the actual NIF operations activities. Except 
for the 1st bundle, the execution of Start-up and Operational Test Procedures will be performed 
by the Operations organization. 

NIF OPERATIONS PROCEDURES PLAN 

NIF Operations procedures include all procedures involving the operation, maintenance, assembly 
(recurring), and installation (recurring) of NIF facility systems and components as well as facility 
administration and training. They do not include procedures for one-time facility construction 



or installation tasks nor do they include Acceptance Test Procedures (ATPs) or Operational Test 
Procedures (OTPs). 

The key elements of the plan for writing operations procedures [4] are: 

(1) 

(2) 

(3) 

(4) 

(5) 

Experience gained from the existing LLNL Nova facility was used in developing an 
operations procedure system; many current Nova operators will become NIF operators, 
and their familiarity with the Nova system will be an asset. Various aspects of operations 
procedures from external facilities were reviewed and incorporated where appropriate. 1 

A small staff of professional procedure writers will be available to the lead Project 
engineers, procedure owners, or technical experts to write or assist in the writing of 
procedures. These procedure writers will also oversee the documents through the review, 
approval, and publication process as well as oversee revisions and configuration control. 

For ease of access for the NIF operations staff and to ensure that only the correct 
revisions are used, operators will retrieve procedures on-line from a database as PDF 
documents. 

The schedule for writing operations procedures is driven by NIF project milestones (e.g., 
1st bundle installation, startup, and operation, and Operational Readiness Review (ORR)). 
It is the project schedule that drives the early start of preparing operations procedures. 

Due to the complexity of NIF equipment and operation, and the number of procedures 
ultimately required, many operations procedures will initially be developed before all 
equipment is fully operational, and subsequent revision will likely be required. This plan 
also facilitates the NIF Operational Readiness Reviews. 

SUMMARY 

An initial plan for NIF Operations training has been developed for the 200-t staff required to 
operate the NIF facility. The implementation schedule for this plan is driven by timing/staffing 
requirements for key events such as equipment installation, start-up, and turning over laser 
bundles from the NIF Project to NIF Operations. In this plan, there are three categories of 
training: Institutional classes, NIF-specific training, and Qualification and Approval. The 
trainees will be in groups of lo-50 personnel with a new group starting every 6-12 months, 
depending on operations requirements. 

We also developed a plan to prepare NIF Operations procedures. This implementation plan is 
driven by the NIF project schedule, particularly the start-up of the first bundle of beamlines. For 
this reason, operations staff will work closely with the procedure writers staff which will write, 
review and approve the procedures, and provide configuration control. NIF procedures will be 
maintained in a database with on-line access. 
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