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ABSTRACT  
 

Early this year, a shipment of 109 MTR fuel assemblies was received at the 
Department of Energy’s Savannah River Site from the BATAN reactor in 
Serpong, Indonesia and another of 181 TRIGA® fuel assemblies was received at 
the Idaho National Laboratory from the two BATAN Indonesian TRIGA® 
reactors in Bandung and Yogyakarta, Indonesia. These were the first Other-Than-
High-Income Countries shipments under the FRR program since the Spring 2001.  
 
The Global Threat Reduction Initiative announced by Secretary Abraham will 
require expeditious scheduling and extreme sensitivity to shipment security. The 
subject shipments demonstrated exceptional performance in both respects. 
Indonesian terrorist acts and 9/11 impacted the security requirements for the spent 
nuclear fuel shipments.  Internal Indonesian security issues and an upcoming 
Indonesian election led to a request to perform the shipment with a very short 
schedule.  Preliminary site assessments were performed in November 2003. The 
DOE awarded a task order to NAC for shipment performance just before 
Christmas 2003. The casks departed the US in January and the fuel elements were 
delivered at the DOE sites by the end of April 2004. The paper will present how 
the team completed a successful shipment in a timely manner. 
 



 
 
 

PAPER 
 
Prior to 9/11, the last Other-Than-High-Income shipment performed under the 
FRR program was a shipment from Chile and Argentina completed in early 2001.  
As a result of 9/11 the entire world was disrupted. This terrible event significantly 
altered the importance of securing hazardous activities and the methods employed 
in ways of doing business. It has, of course, impacted the requirements for 
radioactive and nuclear shipments, especially those for strategic material and 
spent nuclear fuel. In addition to effecting the safeguards considerations for 
securing material during transit operations between two facilities, it focused 
attention on candidate countries desiring shipments back to the US that present an 
elevated security risk due to their location, political sensitivity, presence of 
terrorist elements, etc.  
 
While the State Department and the Department of Energy were working on a 
global plans for reducing these threats, including vulnerability assessments and 
setting priorities for material to be removed from sensitive locations, an urgent 
need was identified to DOE in the fall of 2003: internal Indonesian security issues 
and an upcoming Indonesian election led to request that DOE perform a spent fuel 
shipment of MTR and TRIGA®  fuel within a very short schedule, i.e. prior to the 
initiation of election activities in the spring of 2004.   
 
In December 2002, as a result of a lengthy bidding process, NAC International 
had been awarded a competitive contract for performance of spent nuclear fuel 
shipments under the Foreign Research Reactor Program. Since the contract 
covered shipments for five years following the award date, and only required 
shipment details and pricing covered by the framework contract, it gave the 
Department of Energy the opportunity respond very rapidly by placing a task 
order to NAC for the associated activities. 
 
Early in November 2003, the Department of Energy requested NAC to perform 
site assessments of the three BATAN reactors; the MTR reactor in Serpong and 
the two TRIGA® reactors in Bandung and Yogyakarta. In addition to the technical 
site assessments, the trip was intended to expedite the Department of 
Energy/BATAN contracting activity by allowing finalization of arrangements 
with BATAN including candidate materials, data requirements rolls, 
responsibilities, shipment details and security measures while the material was in 
Indonesian territory. A one week site trip was performed by the end of November 
including three DOE representatives (from both the Savannah River Site and 
Idaho National Laboratory), two NAC representatives and a Wackenhut security 
representative. The team worked in parallel in three different locations in order to 
accomplish its assigned mission. A previous shipment from the Serpong reactor 
had been performed in 1999. The new security environment and a desire to ship 
loose fuel plates dictated a re-evaluation. The two TRIGA facilities had never 



shipped to the US before and were consequently new facilities to be evaluated.  
The Indonesians requested that the fuel depart Indonesian soil prior to mid-March 
when election activities were expected to become potentially disruptive. 
 
 
Following the trip and subsequent discussions between BATAN and DOE, a task 
order was issued to NAC International on December 26, 2003 for transportation 
of 109 MTR fuel type elements from the Serpong’s reactor and a total of 281 
TRIGA® fuel assemblies from the Bandung and Yogyakarta reactors. Three 
NAC-LWT casks were necessary for the MTR fuel elements and one NAC-LWT 
cask for each of the TRIGA’s reactors; a total of five NAC-LWT casks. The 
Department of Energy requested that the shipment leave the Indonesian territory 
by mid-March per the Indonesian request. 
 
From an NAC perspective, this required preparing five casks for shipment, 
arranging transportation for casks and support equipment from its ALARON 
storage facility in Pennsylvania to Jakarta, Indonesia, redesign and qualification 
of a cropping saw compatible with the Serpong storage facility, contracting for in-
country services, and arranging for INF-2 shipment of the casks back to the 
United States.  Considering a minimum maritime shipment duration of 30 days to 
ship the empty casks from the West coast, and a three week requirement for in-
country equipment positioning and cask loading, less than a month was available 
to make transport arrangements and stage the required equipment.  In addition, the 
Christmas and New Years holidays intervened early in the schedule. It shows the 
difficult challenges in planning and execution to meet the Department of Energy’s 
schedule request. 
 
The NAC-LWT cask is currently licensed for a wide variety of MTR and TRIGA 
fuel type elements. The Indonesian fuel was already included as an authorized 
content of the NAC-LWT US Nuclear Regulatory Commission Certificate of 
Compliance. This was a key element for meeting the schedule. Early January, 
NAC submitted a validation request to the Indonesian Competent Authority.  A 
validation was issued in March. 
 
Another key aspect in meeting the schedule was the loading flexibility offered by 
the NAC LWT cask and the Dry Transfer and Intermediate Transfer loading 
systems. As a result of the site assessments performed during the trip in 
November, it was determined that the use of the existing equipment would permit 
safe loading of the casks without the need to design additional equipment.  Since 
NAC has multiple casks and loading systems, planning could proceed based on 
parallel loading at the MTR and TRIGA reactors. 
Also, The Department of Energy had previously procured the necessary stock of 
TRIGA basket and fuel plate canister to support the project. 
 
After receipt of the Department of Energy’s task order, NAC immediately 
proceeded with the cask and related equipment mobilization. It was decided to use 
two loading systems (dry transfer, intermediate transfer and associated 



equipment), one set for the Serpong reactor and another set to be used at the two 
TRIGA facilities. 
 
In order to transport the large number of fuel elements, the Department of Energy 
requested NAC to perform the fuel cropping at the Serpong site (109 MTR fuel 
elements).  NAC had previously performed fuel cropping at sites previously but 
adaptation of the equipment was necessary, prior to shipping the equipment to 
Indonesia, to accommodate the unique requirements of the Serpong storage 
facility.  A period of intense modification and testing started. Since the casks had 
departed by the time operational validation was completed, the saw was air 
transported to Indonesia.  This permitted staging the saw and NAC personnel at 
Serpong in advance of cask arrival, allowing for completion of fuel cropping off 
the critical path. 
 
In parallel with the equipment preparation, the transport logistics was organized: 
 
- For the shipment of the empty casks and related equipment, the Department of 

Energy agreed with NAC’s recommendation to use a chartered vessel. This 
decision was a necessity for meeting the schedule. The most economical and 
practical approach was to use the same vessel for the return trip. 
Requisitioning a chartered INF2 vessel within 15 days is a very challenging 
effort knowing that the number of qualified INF2 vessels in the world is rather 
limited. After submission of a request for proposal to the shipping companies 
offering INF2 vessel and evaluation of the bids, the Danish company, Poulsen 
Shipping was selected based on schedule and cost considerations for the 
maritime shipment. They offered the use of a ship which had been used 
previously many times under the FRR program.  However, it was available on 
the West Coast of the US, dictating land transport from Pennsylvania to 
Washington State. 

- Logistics in Indonesia including transportation and handling equipment was 
organized with the support of Schencker and its Indonesian local partners. 

- Preparation of all necessary plans such as transportation plan, security plans, 
permits were initiated.  Considering the post-9/11 environment, concerted 
efforts were required to complete these within the available time. 

   
On January 22 2004, nine 20’ ISO containers left the NAC storage facility in 
Pennsylvania heading for the West Coast. Because of the position of the ocean-
going vessel, A US West Coast Port in Washinghton State was used for ship 
loading. The US West Coast ports are very unfamiliar with radioactive shipments 
as most of such material is shipped or received at East Coast locations. 
Consequently, NAC had to comply with their additional requirements within a 
very short time period (radiological survey at the port, additional paperwork, etc). 
The ship left the US Port on January 29th and delivered the empty casks and 
equipment to Jakarta on February 28th, including five days delay due to bad 
weather conditions during the transit.  
 



On February 12th, our first team of two engineers headed to Indonesia to proceed 
with the fuel cutting. Confirming the saw’s improvements, the head and foot 
cropping of more than 80 MTR fuel elements was safely and successfully 
performed within two days, well in advance of the advertised schedule.  
 
NAC’s second team assigned to the two TRIGA reactors arrived in Indonesia 
February 23rd. 
 
In addition to the NAC personnel, an INL team traveled to Indonesia to perform a 
fuel inspection during the loading operations of the TRIGA’s reactors. A DOE 
representative also traveled to Indonesia for general coordination with BATAN 
and the US embassy.  Support from the US Embassy was excellent throughout the 
planning and execution of the shipment. 
 
Immediately upon delivery of the empty casks and related equipment, the NAC 
teams started the cask loading operations with the support of the BATAN 
personnel. The loading operations of the three NAC-LWT casks with MTR fuel 
elements was completed within eight days and ready to ship on March 8th.  The 
loading operations for the two NAC-LWT casks with TRIGA fuel elements from 
the two geographically separated TRIGA facilities were performed in sequence 
requiring eight days total.  They were ready to ship on March 9th. 
  
The ship was directed to the first port of call located in the southern part of Java 
island to pick up the three MTR casks  and one TRIGA cask on March 9th and to a 
second and last port located in the northern part of Java island on March 10th for 
the second TRIGA cask. While in Indonesian territorial water the ship was 
escorted by a military ship of the Indonesia Navy.  Additional security 
measurements were put in place but cannot be described due to its classification 
as safeguards information.  The ship departed Indonesian waters on March 10, 
five days ahead of the aggressive schedule set by the Indonesians only three 
months before. 
 
A position reporting of the vessel has historically been provided to the 
Department of Energy on a specified schedule. However a very close tracking of 
the ship was desired during the transit due to the heightened security environment. 
Real time tracking of the ship was facilitated by the use of Inmarsat satellite and a 
very user-friendly software package called Purple Finder showing the position of 
the ship on a map and indicating other useful information such as current speed, 
wind, etc. 
 
Based on the evaluation of two potential maritime routes, it was decided to transit 
around the cap of Good Hope due to high probability of better weather conditions 
at this time of the year. As a result of this choice and the very good weather 
during the whole return shipment, the ship arrived at Charleston on April 20th,  a 
few days earlier than targeted. 
 



The same day, the five casks were transported to Savannah River Site, three for 
unloading, two for a short storage time prior to transportation and unloading at 
INL in Idaho.  
 
 
 

Conclusion 
 

DOE, with the help of NAC and its subcontractors, the BATAN organization and 
personnel, and US Embassy support, was able to accomplish the fuel shipment 
from Indonesia in record time, ahead of the demanding schedule originally set as 
the target.  The successful performance of this accelerated shipment was 
facilitated by several factors: 
- Existing contractual arrangements between DOE and NAC were in place, and 

an established working relationships. 
- The fuel was an existing authorized content of the NAC-LWT cask 
- The NAC cask and support equipment is very flexible and was compatible 

with the three shipping facilities.  The availability of multiple casks and 
equipment was vital to meeting schedule demands. 

- TRIGA baskets and an MTR fuel plate canister were in inventory and could 
be directed to the tasks 

- NAC had anticipated the shipment when first discussed in November and had 
initial contact with INF2 vessel providers.  Fortunately, a vessel previously 
used for FRR shipments could be redirected to the shipment at the time of 
award and it performed exceptionally during the project. 

- NAC promptly deployed resources to cask, equipment and saw preparation, 
and used innovative scheduling and deployment approaches to minimize 
activities on the critical path.  Men and equipment performed flawlessly. 

- DOE deployed people to support the shipment in Indonesia so that real-time 
decisions could be made when required. 

 
It remains a very challenging project and one of considerable pride for all the 
team involved. 
 
  


