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ACRONYMS 

TREAT: Transient Reactor Test Facility 

EBR-II: Experimental Breeder Reactor II 
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TITLE 
1. INTRODUCTION 

After an initial effort to size the problem and identify the most needed component of the EBR-II 
drawing and the location of sensors used for the data acquisition system occurred in FY 2014, a project 
was started in 2015 to digitize the drawings for both the EBR-II and TREAT reactor drawings. The 
digitalization of the EBR-II drawing has been founded directly by DOE under a SBIR call. While the 
TREAT work was also supported directly by the DOE (SBIR), with the additional help of the TREAT 
Restart Program, TREAT engineering and TREAT Experimental Design groups. 

The reason of the additional founding requirement for the completion of the TREAT digitization, 
supplied by the TREAT program, was the decision to raise the quality of the digitization process so to 
include material information and create file format that could be easily manipulated a posteriori.  

Digitizing the technical drawings provides multiple benefits.  Moving the scanned or hard copy 
drawings to modern 3-D CAD (Computer Aided Drawing) format saves data that could be lost over time. 
The 3-D drawings produce models that can interface with other drawings to make complex assemblies. 
The 3-D CAD format can also include detailed material properties and parametric coding that can tie 
critical dimensions together allowing easier modification.  Creating the new files from the old drawings 
has found multiple inconsistencies that are being flagged or corrected improving understanding of the 
reactor(s).  

Beyond data retention the 3-D CAD format allows detailed physics models to be built. Modern 
physics codes being developed for radiation transport and thermal hydraulic analysis can work directly 
with 3-D CAD models. The 3-D CAD models can be used to create meshed reactor components and 
models allowing very detailed simulations to be run. The detailed models can then be used in validating 
the modern codes using previous experimental data. EBR-II in particular has a database of large 
integrated tests that can used to validate modern codes.  

The TREAT drawings are also going to be used by the engineering department, experimental design and 
low enrichment fuel conversion project. The engineering groups can use the drawings to produce thermo-
mechanical models to assist in operating work. Integrated 3-D reactor models will allow large scale walk 
through display to further assist engineering activities. The drawings have already proven to be of great 
interest to the TREAT staff. 

2. WORK HISTORY 
Initial work centered on finding a suitable small business that could support the INL effort to digitize 

the EBR-II and TREAT reactor drawings. INL works with multiple vendors for drafting support for 
unique projects. Discussions with MFC engineering staff indicated that Walsh Engineering would have 
the capability and technical skills to complete the task. Walsh had earlier been given a support contract 
through a competitive bidding process. Walsh in particular had experience creating sophisticated 
INVENTOR 3-D CAD drawings. INVENTOR is a 3-D CAD program that can quickly produce 
sophisticated 3-D models suitable for INL engineering.  

Two engineering work requests were created to start work on EBR-II and TREAT drawing 
conversion. TREAT drawings were given priority so that the engineering groups could quickly integrate 
the new drawings into the restart and engineering programs. A flow of completed drawings was 
established using a team of dedicated Walsh drafters. Drawing priority was established so that the most 
important drawings and assemblies were created first.  Naming standards were created to flag drawings 
that had inconsistencies. Following references from one drawing to another demonstrated that the volume 
of work was significantly larger than initially estimated. INL dedicated a point of contact in the TREAT 
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engineering group to pull additional drawings, resolve inconsistencies and to improve the project 
efficiency. 

EBR-II drawing conversion started later in the year as additional staff became available at Walsh for 
the project. An EBR-II drawing conversion team was established by Walsh similar to the TREAT team.  
The lessons learned from the TREAT work were carried to the new team. Since EBR-II doesn’t have an 
active engineering group a point of contact was established with the MFC Document Control group. A 
similar discovery phase has shown that many more drawings are available than initially identified. 

3. WORK HISTORY 
3.1 TREAT Status 

Starting with only a single 484 page reference drawing book to describe the TREAT reactor two 
additional books of 301 and 305 pages were identified. Conversion of the entire reactor drawing set will 
be completed by the end of the calendar year following an contract extension requested by Walsh 
Engineering without increase in the requested budget. The original scope of work would have created 
enough data to allow advanced simulation work. The additional detail included in the additional books is 
needed to allow engineering and operational work. The additional work to complete the reactor drawings 
were funded by the TREAT engineering, TREAT Restart and TREAT Experiments groups because of the 
benefit. 

The addition of the new required detailed explains the increase in the contractual time and the work 
could not be effectively split sub sequentially since it will be much more expensive to add those details 
later. 

68% of the components have been modeled. (1816 parts and 251 assemblies.) The bulk of the parts 
yet to be completed are low priority parts so that it could be assert that the original goal has ben already 
been achieved considering also the higher level of quality that has been decided for the drawings. A copy 
of the drawings complete and the inherent drawing structure has been delivered to the TREAT 
engineering team (mail in appendix A). A graphic of the drawing tree is included to show the number of 
drawings and the data structures of the TREAT reactor. 

 
Table 1: Completed work table for the TREAT digitization project 

TREAT Drawings Status 
Complete % 

Weighted % 
Complete 

Priority 1 85 17 
Priority 2 90 18 
Priority 3 70 14 
Priority 4 90 18 
Priority 5 7 1 
   
Total  68 
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Figure 1: TREAT drawing tree 
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3.2 EBR-II Status 
EBR-II work started with identifying the drawings needed, retrieving some of those drawings, and 

modeling parts and assemblies for the drawings we do have in hand.  Approximately 50% of the effort 
has been spent modeling parts and putting assemblies together.  There are currently 338 parts and 73 
assemblies modeled.  The other 50% has been used identifying missing drawings and creating a 
spreadsheet to track those drawings and their retrieval from document control.  As we approach a drawing 
for modeling, we identify on the face of the drawing, next level assemblies and child drawing references, 
as well as other drawing references.  All numbers (current drawing, parent and child drawings) are fed 
into the EDMS search engine using the BEA 6 digit drawing number and the Alternate ID number (ex- 
687886 and E0552-0017 for the Lower Preassembly).  The search for the Alternate ID number can yield 
multiple additional drawings as any drawing that is tied to it via an assembly or reference, will show up in 
the search.  All these numbers are in turn searched as well for a hardcopy of the drawing and/or additional 
drawing references.  

Once all drawings links have been identified, we can then move on to the next drawing on our list of 
those initially handed over to model.  We have found that while we are able to gather a multitude of 
drawing references, roughly 90% of those drawings are not available via EDMS and need to be retrieved 
from MFC Document Control.   

Using the Drawing Matrix [Table 1] to see ranges of drawings we are in need of, and based off of the 
TREAT effort yielding roughly 80% of drawings in specific ranges, we can assume there are a minimum 
of 4000, and possibly upwards of 6000-7000 drawings we need to retrieve to complete the work.  This is 
up from an initial projection of 1000-2000 drawings needed to be retrieved. It is to be noticed that those 
drawings cover the whole reactor while the set covering the vessel and internal and primary loop is a 
rather smaller subset but needs to be clearly assessed.  As we do obtain missing drawings, we expect there 
to be a continued effort of identifying more drawings needed from the new information. 

We expect to be able to retrieve roughly 750 missing drawings and be able to complete the initial 
identification of missing drawings in addition to identifying missing any drawings from 175 of the 750 
retrieved drawings. Additionally, we expect to complete an additional 50 parts and 10 assemblies by year-
end under an already founded contract with Walsh Engineering. 

4. FUTURE WORK 
The remaining fraction of the TREAT work, mostly low relevance component, will be complete by 

the end of the calendar year under an already founded and in place contract. A complete set of current 
drawings is being delivered to TREAT engineering [appendix 3] so that they can start integrating the 
drawings into TREAT processes. 

The EBR-II work will center on completing a description of the primary system drawings in 2016. If 
time is available work on secondary and supporting reactor components will start.   

Immediate work will center on identification and retrieval of all the missing drawings. This work 
should be accomplished by mid-year. Retrieval of drawings and finding parent/child dependencies will 
still be roughly 40-50% of the overall effort.  Modeling of the reactor should reach roughly 35% 
completion, which would represent ~50% of the primary components, adding 1400 parts and 250 
assemblies. 
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Table 2: EBR-II Drawing Control Matrix 
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5. EBR-II DRAWING EXAMPLES 

 
Figure 2: EBR-II Primary Tank 
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Figure 3: EBR-II Primary Tank Support 
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Figure 4: Primary EBR-II Tank Support Structure 
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Figure 5: EBR-II Primary Tank 
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Figure 6: Cut away of EBR-II primary tank and support 
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Appendix A 
 

File Sharing Via Google Drive 

 
Figure 7: Sharing of the TREAT drawing with the Engineering team via google drive 

 

9/ 26/ 15, 4:49 PMIdaho National Laboratory Mail -  TREAT digit ized drawing f les

Rabiti, Cristian <cristian.rabiti@inl.gov>

TREAT digitized drawing files
4 messages

Griffith, George W <george.griffith@inl.gov> Fri, Sep 25, 2015 at 8:30 AM
To: Shawn R Jensen <shawn.jensen@inl.gov>
Cc: Lexie J Byrd <lexie.byrd@inl.gov>, Cristian Rabiti <cristian.rabiti@inl.gov>, Brad Couch <brad.couch@inl.gov>

Shawn:

Here, on drive because of the size, is a snapshot of where the TREAT digitization project for you to see..I've included
the files in their structure.Inside the file folder is a top level structure that rolls up all the supporting drawings.

Let me know if there are questions.

Thanks
George

 coffin.zip

 reactor.zip


