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GAO United States 
General Accounting Office 
Washington, DC 20648 

Information Management and 
Technology Division 

October 14, 1987 

The ~Ionorablc Albert Gore, Jr. 
I fnited States Senate 

Dear Senator Gore: 

In your May 22, 1987, letter and in subsequent discussions with our 
office, you asked us to answer specific questions concerning the Depart- 
ment of Energy’s National Energy Software Center. This request was 
prompted by your interest in the transfer of federally funded technol- 
ogy to the Ilnited States market,place. and in the shipment of federally 
funded computer technology to foreign coumries. Summarized below are 
a description of the National Energy Software Center and responses to 
the quest,ions raised by your office on the Center’s operations. Details on 

our objective, scope, and methodology are provided in appendix I. 

Description of the 
Center 

The National Energy Software Center, operated by the Argonne National 
Laboratory, is the Departtnent of Energy’s software exchange and infor- 
mation center. One of its major responsibilities is the management and 
comrol of the transfer of computer software to other governmental 
agencies, the private sector! and foreign recipients. Policy guidance for 
the Center is provided by the Department of Energy’s Office of Scien- 
tific and Technical Information, at Oak Ridge, Tennessee. As of August 
1987, the Center had approximately 1,400 computer programs in its 
library. During calendar year 1986, the Center’s 11 employees distrib- 
uted 317 programs to requesters. Details on the Center’s responsibilities 
and overall operations are shown in appendis II. 

Responses to 
Questions 

-_- 

Our responses to yours questions concerning the actiirities of the National 
Energy Software Center are summarized below. 

1. B’hat are the top 30 computer programs being distributed to domestic 
and foreign requesters and what national laboratories are responsible 
for their development’? 

The most popular computer program distributed t,o dotnestic or foreign 
requesters during the 18month period, October 1985 through March 
1987, was a programming system implementing common algebraic func- 
tions (6Y domestic and 10 foreign requests were filled). This program 
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was produced at Lawrence Livermore Nat ional Laboratory. Other popu- 
lar computer programs included a large collection of IWRTRAN mat hc- 
matical subprograms produced at Sandia National Laboratories (42 
domestic and 4 foreign requests were filled), an anal>-tical laboratory 
information system program produced at Oak Ridge National Labora- 
tory ( 11 domestic requests were filled). and a set of computer programs 
for the analysis of energy consumption in buildings by Lawrence Bcrkc- 
ley Laboratory (, 10 domestic requests were filled). Each of the Center’s 
remaining computer programs were distributed 9  or fewer times  to 
domestic or foreign recipients. Appendix III contains details of the fi.5 
computer prograrns most frequently requested by domestic and foreign 
recipients during the l&month period, including their abstracts. 

2. Do the most popular programs fall into specific categories, such as 
programs that predict the properties of tnaterials or programs that&n- 
trol processes that may be applicable for industry use’? Does domestic or 
foreign popularity depend on program size-for example, programs 
designed for a  personal versus a  mainframe computer‘? 

Each of the programs distributed by the National Energy Software 
Center is placed into 1  of 26 descriptive categories. W ith some modifica- 
tions many of the programs in these categories are applicable for indus- 
try use. During the l&month period ending March 31, 1987, the most 
requested computer programs were in the category “General Mathemati- 
cal and Computing Systems Routine” (‘23 programs). Other popular cate- 
gories included “Heat Transfer and Fluid Flow” ( 10 programs); 
“Radiological Safety, Hazard, and Accident Analysis” (7 programs); and 
“Deformation and Stress Distribution Computations, Structured Analy- 
sis, and Engineering Design” (7 programs). Each of the remaining cate- 
gories of the most popular programs contained 4 or fewer programs. 
Appendix IV contains a  description of the Center’s 26 categories of pro- b  
grams and highlights the categories that contain the tnost frequentI> 
requested programs. 

The Center’s Director told us they have never noticed a correlation 
between the popularity of a  computer program and its size. Howe\‘er. 
the Director stated that most of the Center’s programs are designed for 
mainframc~ computers. 
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Acwrding to Center nxords, no blanket orders Lvere recleived for catego- 
rivs of software during the 1%month period ending hlarch 31. 1987. The 
C’cntcr’s Director also stated that the Center has never received blanket 
ordtw for categories of software programs. Requesters must order spe- 
cific programs. There is no limit, howe\w, on the number of programs 
that can be ordered as long as the requester pays the applicable fees and 
is cligiblc to rewivt~ the reqiwsted programs. 

4. L)ocs the Center kcbcp records of further distribrltion by foreign recipi- - 
ents to other ~ountt’ies--pat2icularl~ to Comntimist Bloc nations’? If not, 
is the Center aware of a recipient’s intent to re-export computel 
prt,grams? 

‘I’hc~ (‘cntt~r does not keep such records. The Center’s Director and an 
Assistant Director of the Office of Scientific and Technical Information 
told us that they wet~c~ not aware of ait>. instanc.e in \vhich foreign recipi- 
ants rcdistribrlted software to other countries. Requesters receive pro- 
grams from the Center Lvit h se\reral stipulwt ions, one of which is that the 
progranls will not be passed to another user outside the requester’s 
organization without appro\*al from the Center. I-Iwwrer, these officials 
said that they ha\,c no way of kncnving whether a requester intends to 
redistribute a ptvgram \vithout apyro\ral from the Center or lvhen a vio- 
lation of the stipulation takes place. The Center’s Director also empha- 
sized that, barring my special agreements bet wcen t hc IT&cd States 
and a foreign c~olmtt’y. only programs that have been designated airaila- 
blc for unlimited distribution are sent to foreign requesters. Details of 
the Ccnler’s distribution classifications are discussed in appendix I’. 

. 
5. Does 1 he Center keep records of the domestic or foreign recipient’s 
imprc )\wncnt s and upgrades of soft ware distributed by the Center? Do -__ 
srlc4) imI,l’o\‘crncnts lead to (,c-,mnittrci~tlizati(,n’. -- _____ ____ 

‘I’tw C’cntor does not keep such rtwrds. According to the Center’s Direr- 
tot’. one of the conditions for receipt of a program is that the requestet 
submit ii copy of any modified \wsion of the prc~graiii to the Center. 
01 her requesters seeking to obtain the modific~tl ~wsion of the program 
should then obtain it from the Center. The Director stated that in man) 
instanct~s the C’entcr has received tnodified programs but acknowledged 
that t htb (‘enter has no \va~’ of knowing if violations at’<& occurring 
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Regarding whether software improvements lead t.o comme~.c.ializatic,n, 
officials within the Office of Scientific and Tec+nical Information stated 
that improving and upgrading a program often leads to its commc~rciali- 
zation? but no records are available on the extent of this I)racticcl. The 
Department, however, recently dcvelopod and is nearing complt:t ion ()f a 
draft guideline to encourage more Department of Energy national Iabo- 
ratory contractors tcJ obtain a copyright on certain computer programs 
that may, with modifications, have application to government and 
nongovernment users. The Department hopes that this guideline will 
remove the incentives for unauthorized upgrading and ~onlmel-ci~~liza- 
tion of programs. Details (~11 this draft guideline arc contained in appen- 
dix VI. 

6. What comput,er programs has the National Energy Software Center - ‘- -.__ 
shipped to Italy in recent months:’ 

During the la-month period ending March 31. 1987, fi\re computer Ijro- 
grams were shipped to requesters in Italy. Three of tht’ five were sc~lt to 
a single requester (ENEA Computing Program Library, Holo#i~t, 11;4>-). 

The remaining two programs were distributed to tw(o other requc:stc~rs. 
These programs were for aiding software de\Telopment, process cngi- 
neering, the measurement of the strength of aerosol particles. and the 
simulation of heavy gas dispersion in the atmospherct. Appendix 1’11 
contains a table showing each recipient, a description of each rec~ipiont’s 
program, how long the Center had the program in its library. and the 
date the program was shipped. 

7. What computer programs are contained in the Center’s more sensitivcb 
categories “F” and “I’? Also, which of these programs haix: btbcn - 
shipped to foreign requesters in recent months’? 

. 
Categories “F” and “I” are % of %fj categories used by t hc Center to c:las- 
sify its library of computer programs. Becarlse of their subject matter, 
these categories have a potential for providing sensiti\*e data to I Tnitcd 
States or foreign recipients. Categor) “F” is “SI)aoe-Time Kinetics, (‘OII- 
pled Neutronics-Hydl.odynamics-Thet.~n(Jdyti~I~ni~s, and Escursion Sirnu- 
lations,” and contains 27 computer programs. Of the 27 programs in this 
category, for the 1%month period ending hlarch 31, 19387, only 4 11a~~b 
been provided to requesters, and three of the four recipients ivcro fo1= 
eign. Category “I” is “Deformation and Stress Distribution (‘omput;~- 
tions, Structural Analysis, and Engineering Design Studks.” and 
contains 939 programs. Of the 99 programs in this (:atcgorJ~. for the 
l&month period ending hlarch 3 1. 1987, onI), 2 1 hafx~ been shipped to 
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requesters. Fifteen of the 21 programs were sent to eight foreign coun- 
tries. Appendix VIII contains a listing of the programs in these cat,ego- 
ries and an abst,ract of those sent to foreign requesters. 

We discussed the information in this report with the Deputy Director of 
Administration, Department of Energy! the Manager of the Depart- 
ment’s Office of Scientific and Technical Information, and the Center’s 
Director. These officials agreed with the accuracy of the information 
presented and made some clarifying comments. We have incorporated 
t,heir comments as appropriate. 

As arranged with your office, unless you publicly announce the contents 
of this report earlier, we plan no further distribution until 7 days from 
the date of the document. At that. time, we will send copies to other 
interest,ed congressional members and committees and to the Secretary, 
Department of Energy. We will also make copies available to others on 
request. 

Sincerely yours! 

Howard G. Rhile 
Associate Direct01 
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Appendix I -- 

Objective, Scope, and Methodology 

Our objective was to answer a series of questions on certain operations 
of the Department of Energy’s National Energy Software Center. Specif- 
ically, we obtained information on the Center’s most popularly 
requested computer programs by domestic and foreign recipients, the 
Center’s descriptions of their computer program categories, the distribu- 
tion procedures for programs received by the Center, computer pro- 
grams shipped to Italy, and details of the computer programs contained 
in the Center’s more sensitive categories, “F” and “I”. Information in 
this report covers the 18-month period ending March 31, 1987, and 
therefore encompasses all information during fiscal year 1986 and all 
information available for fiscal year 1987 at the time of our review. 

To accomplish our objective, we interviewed personnel in the Depart- 
ment of Energy’s Office of Scientific and Technical Information, which 
has policy-making responsibilities for the Center, and contractor person- 
nel at the Argonne National Laboratory, who are responsible for the 
Center’s operations. We also interviewed, in person or by telephone, 
selected contractor personnel at the Argonne, Lawrence Livermore, and 
Oak Ridge national laboratories who have either contributed to or 
received programs from the Center. In addition, we reviewed pertinent 
documents and guidelines obtained from the Office of Scientific and 
Technical Information and from the Center itself. 

We did not evaluate the management and other operational and adminis- 
trative aspects of the Center, nor did we attempt to interpret the useful- 
ness or significance of the programs included in the Center’s library. 
Also, we did not audit data provided by the agency or contractor offi- 
cials; however, our inquiries and review of documentation have not pro- 
vided any evidence to contradict those data. Our review was conducted 
from June 22 to August 27. 1987. 
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Appendix II 

Description of the National Energy 
SofWare Center 

The National Energy Software Center was formed in 1973 and is the 
Department of Energy’s software exchange and information center. It is 
operated by the Argonne National Laboratory, Argonne, Illinois. The 
Center operates under the guidance of the Department of Energy’s 
Office of Scientific and Technical Information, located at Oak Ridge, 
Tennessee. 

The Center has four responsibilities: (1) operating a software and 
resource center for acquiring, processing, announcing, and distributing 
computer software and data compilations sponsored by the Department 
of Energy; (2) acquiring software produced in foreign countries for the 
Department’s use; (3) providing assistance to the Department’s com- 
puter facilities in identifying needed software not funded by the Depart- 
ment; and (4) managing and controlling the transfer of Department 
developed software to other governmental agencies, foreign organiza- 
tions, and private-sector LJ.S. commerce and industry, in compliance 
with federal laws and regulations. 

Since 1973, the Center has gone from a fully funded operation to a full> 
self-financed operation. The Center began charging for its services and 
products in fiscal year 1983. Currently, the cost to obtain one of the 
Center’s 1,412 computer programs ranges from about $50.00 to 
$4,500.00 depending upon such things as the size and complexity of the 
particular program selected, the costs associated with verifying that the 
program will perform as advertised, and whether the recipient is a non- 
profit, commercial, or foreign entity. In fiscal year 1987, the Center, 
which has 11 employees, had estimated operating costs of about 
$700,000. 
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Aonendix 111 

The National Energy Software Center’s Most 
Popular Computer Programs and 
Their Abstracts 

The following tables show, for the l&month period ending March 31, 
1987, the most popular computer programs and their abstracts that 
were distributed to domestic and foreign recipients by the National 
Energy Software Center. The tables designating the most popular pro- 
grams also contain the code number assigned to each program by the 
Center, the laboratories that produced the programs, the category code 
for each program, and the number of copies distributed. Although we 
were asked to identify the 30 most popular programs distributed to 
domestic and foreign requesters, we identified, as agreed to by your 
office, the 41 most popular domestically distributed programs and the 
24 most popular foreign-distributed programs. We identified 41 domesti- 
cally distributed programs because there were 41 programs that were 
requested two or more times (only 20 of these were requested three or 
more times). We identified 24 foreign-distributed programs rather than 
30, because only these 24 programs were distributed to more than one 
requester. Eighty-five other programs sent to foreign recipients were 
only requested once. In the following tables, the information is provided 
first for domestic requesters and second for foreign requesters. 
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Appendix III 
The National Energy Software Center’s Meet 
Popu tar Computer Programa and 
Their Abstracts 

-... - .- .- - - - ..- .- ..- ..-- .- 
Table 111.1: Most Popular Computer Programs Requested by Domestic Recipients for the 18-Month Period Ending March 31, 1987 

Code number 
5047 

820 

G9637 
702 

‘)72 

963 I 

9787 

534 
9688 

B&36 

HOI) 

HI066 

818 

b23 

9695 

9975 . . 

5 1 0 

1056 
H98G 1 

W23 

784 

847 
la65 

cl;‘17 

Copies 
Program name Production laboratory Category code’ distributed --__- 
DOE-MACSYMA. computer algebra system Lawrence LIvermore National P 69 

Laboratory ____ -__~. 
SLATEC3 0. malhematlcal subroutlne library San&a National Laboratones, P 42 

Albuquerque 
ANALIS. analytlcal lab informatl& system Oak Ridge National Laboratory u 11 .-__ 
DOE2 1C. bulldIng energy consumption Lawrence Berkeley Laboratory T 10 

analysis 
NJE4 00. VAXiVMS IBM NJE protocol Argonne National Laboratory P 4 

emulator 
VAXIMA computer algebra system under Lawrence Berkeley Laboratory P 8 

UNIX -.----_---------- ~~~ 
SIG. slgnal processing. analysis, and display Lawrence Livermore National T 8 

Laboratory 
EISPACK3. matnx elgenvalue/vector package Argonne Natlonal Laboratory P 7 
KIVA 2- and 3-d reactive flows with fuel Los Alamos National Laboratorv U 7 

sprays -___ 
E03;6. geochemlcal modeling of aqueous Lawrence Livermore Natlonal R 7 

sb stems Laboratory ~ ~__~ 
L INPACK. smultaneous linear algebraic Argonne National Laboratory P 6 

equations 
COMMIX 16 3 d sngle-phase thermal Argonne Natlonal Laboratory H 5 

hydraulics 
CONTEMPT4/MOD5, PWR and BWR Brookhaven National Laboratory G 5 

containment analysis __~.~_ ~~~ ~~ 
SETS. set equation transformation system Sandra National Laboratories, P 5 

Albuquerque ~.~ ---~~~ - ~ ~ ~~~~ 
SALT ANL, systems analysis process Argonne National Laboratory T 4 

smulallon 
(!DEPACK, a collectlon of ODE system solvers Lawrence Llvermore National P 

Laboratory -- ______. 
VIM2/ 13. continuous energy MC neutron Argonne National Laboratory C 

transport 
11301 PACK1 software tools for FORTRAN 77 Argonne National Laboratory P 
DIF3D 5 3. nodal dlffuslon andtransport 

-.- -__~. 
Argonne National Laboratory C 

thcbor;e 
NIKEZD static and dynamic response of 2d Lawrence Livermore National I 

sollds Laboratory ~ __..~. --~~ _~~ ~ 
DSNP, dvnamlc simulation nuclear power Argonne National Laboratory K 

plants 
DISPL I, I .2 d klnetlcs dlffuslon PDE solution Argonne National Laboratory P ~~ ~__~- ~-~ ~~ ~ ~~ 
SWAAM2 LMFBR sodium-water reactlon Argonne National Laboratory G 

analj9s 
SCIENTIFIC WORKSTATION E-GALUATION Argonne National Laboratory P 

BENCHMARK 

4 

3 

3 
3 

3 

2 

2 
2 

2 

(continued) 
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Appendix III 
The NatIonal Energy Software Center’s Ikmt 
Popular Computer Programs and 
Their Abstracts 

Code number Program name 
copies 

Production laboratory Category code1 distributed 
R275 PDO7. I,2 or 3-d few-gp diffusion depletion Savannah River Laboratory D 2 
1034 ISDMS. INEL sclentlflc data management Savannah River Laboratory M 2 

system 
9772. 

~. - ---.- ---- 
ARCHIVE. NOS2 2 permanent file backup Fermi National Accelerator Laboratory P 2 

system ~ ~~~- -.-.-_ 
602 LENSDES, nonlmear least sq lens design Los Alamos National Laboratory w 2 

system 
939 MAPPER. report quality graphics on Los Alamos National Laboratory N 2 

command _._i---.-- 
940 SOLA-VOF. transient fluid flow free Los Alamos National Laboratory H 2 

boundanes 
9672 CGS. Los Alamos common graphics system Los Alamos Natlonal Laboratory P 2 

9974 
-- 

SALE3D. ALE treatment of 3-d fluld flows Los Alamos National Laboratory H 2 

592 LSODE, ordinary differential eqn system Lawrence Livermore National P 2 
solver . 

. 

96s - - -- --- - SLIC. mteractive ar&hics 3-d mesh 
Laboratory 

Lawrence Livermore National P 2 
generation ” ’ Laboratory _____---__ 

9027 PRAISE-B, LWR piping rellabillty assessment Lawrence Livermore National I 2 
Laboratory - _-- -____ 

517 HEATING5, 1.2. or 3-d heat conduction Oak Ridae National Laboratory H 2 

670 ’ 
_---. program 

MORTRAN2. macro.based structured 
FORTRAN 

Stanford Linear Accelerator Center P 2 

- _---- --__..-- 
1006 MAEROS. multicomponent aerosol time Sandia National Laboratories, 

evolution Albuquerque 
RlOj5 

---____ 
HECTRl 5. hydrogen event containment Sandia National Laboratories, 

response Albuquerque 

9609 
-~~____ 

GKS mmlmal graphlcal kernel system C Sandra National Laboratories, 
BIndIng Albuquerque -__ --___- 

9918 DASSL. a dlfferentlal/algebraic system solver Sandia National Laboratories. 
Livermore 

R 2 

G  2 
-___ 

P 2 
-__- 

P 2 

‘The “Category Code” column shows which of the categories a program has been placed in by the 
Center The titles of the calegones are as follows. 

C Static Design Studies 
D Deplehon. Fuel Management. Cosl Analysis, and Power Plant Economics 
G  RadIological Safer). Hazard, and Accident Analyss 
H Heal Transfer and FluId Flow 
I Deformahon and Stress Dlstnbution Computations. Structural Analysis. and Englneenng Design 

StucIles 
K Reacror Systems Analysts 
M Data Management 
N Subsldlary Calculations 
P General Mathemahcal and Compuhng System Rouhnes 
R Environmental and Earth Science 
T Electronics. Englneenng Equipment. and Energy Systems Studies 
U Chemistry 
W Phjslcs 
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Appendix III 
The National Energy Software CEnter’a Most 
Popular Computer Programs and 
Tlwir Abstracts 

- 

Table 111.2: Abstracts of the Most Popular Programs Distributed to Domestic Requesters During the 18-Month Period Ending 
March 31, 1987’ 
Code number Copies distributed Program description 
934 7 69 

H20 32 

II 

10 

7 

7 

6 

DOE-MACSYMA-A large computer programmlng system used for performlng si/mbollc as well as 
numerical mathematical manlpulattons The user can differentiate. Integrate, take llmlts solve 
systems of linear or polynomial equations. factor polynomials. expand functions in Laurent or Taylor 
series. solve dlflerentlal equations (using direct or transform methods), compute Poisson series, plot 
curves, and manipulate matrlccs and tensors 
SLATEC-A large collection of FORTRAN mathematical subprograms brought together in a jornt effort 
by the Air Force Weapons Laboratory, Lawrence Livermore Natlonal Laboratory, Los Alamos Natlonal 
Laboratory, Magnetic Fusion Energy Computing Centef. National Bureau of Standards. Sandra 
National Laboratories IAlbuquerque and Livermore), and Martln Marietta Energy Systems 
Incorporated at Oak. Ridge National Laboratory 
ANALIS-An analytical laboratory Information s;slem 
DOE2 lC-A set of computer programs for the analyss of energy consumption In bulldIngs 
Programs are Included to calculate the heating and cooling loads for each space in the bullding for 
each hour of a ‘iear, to smulate the operation and response of the equipment and systems that 
control lemperatlure and humidity and distribute heating and cooling to the space, to model pnmary 
energ? converslon equipment that uses fuel (for example 011. gas. or sun) to provide the required 
heating. cooling. and electrlcltj, and to compute the lifecycle cost for bullding operation based on 
economic parameters 
NJE4 00--A communlcatlons software code developed to enable a VAX VMS system to communicate 
m~fh standard IBIn nelworks by emulating the Network Job Entry protocol. 
‘VAXIMA-A large computer programming-system written in LISP, used for performing symbolic as 
well as numerical mathematical manlpulatlons 
SIG-A general purpose signal processng, analysis. and display program Its maln purpose IS to 
perform manlpulatlons on flme- and frequency-domain signals 
EISPACK3-A collectlon of 75 FORTRAN subroutines. both single-and double-precison. that compute 
the elyemalues and elgenveclors of none classes of matrlces The package can determine the 
clgensystem of complex general, complex Herrnltlan. real general, real symmetnc, tndlagonal. special 
real lrldlagonal and generalized real symmetnc matrices In add&on, there are two routines that use 
the singular value decomposltron to solve certain least squares problems 
KIVA-A proyram that solves the equations of transient multlcomponent, chemically reactive fluid 
d;namlcs together with those for the dynamics of an evaporating llquld spray The program has been 
developed with applrcatlons to internal combustion engines specIfIcally In mind and contains a 
nlurnber of lealures to facllttale such appllcatlons However, most of the program structure IS qulre 
general and can be adapted lo a variety of other applications v\rlth only minor modificatrons 
E03!6-A set of computer programs and supporting data files. usecl in modeling aqueous 
gcochemlcal systems 
LINPA(IK--A collectlon of FORTRAN subroutlnes that analyze and solve various classes of systems of 
smultaneous linear algebraic equations The collection deals with general, banded, symmetric 
positive Indeflnlte. trlanglllar and tndiagondf square matrices. as well as with least square problems 
and Ihe OR and slnglular value decornpostlons of rectanglular matrlces 
COMMIX lB-A program that performs steady-state or-transient, single-phase. three-dtmenslonal 
an&s6 of fluid flow with heat lransfer in a single-component or multicomponent s;istem 
CONTEMFT4/MOD5---A program that Uescnbes the response of multlcompartment containment 
syslems sublected to postulated loss of-coolanl accident conditions 
SETS A program that IS used lor symbolic manlpulallon of Boolean equations, parllcularly the 
reduction ol equations 11,~ the appllcatron of Boolean IdentItles It IS a flexible and efflclent tool for 
pcrlormlng probablllstlc nsk analysis 
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Appendix III 
The National Energy Sofhvare <‘enter’@ Most 
Popular C’ompuwr Progrnnm and 
Their Abstracts 

Code number Copier dlatributed Program description 
9695 

____- 
4 SALT-ANL-A systems-analysis and process-sm~latlon program for steady-state and dynamic 

systems, which can also be used for optlmlzation and senslllvlty studies Employs state.of-lhe.arl 
numerical techniques Including a hybrid steepest-descent,‘quas~-Ne~ti~~tonlan multldlmenslonal 
nonlinear equation solver. sequential quadratlc programming methods for optimization and mlJlbSkp 
integration methods for both stiff and nonstlff systems of differential equations It has been applied to 
the study of open-cycle and liquid-metal magnetohydrodj;namlc sistcms fuel cells, ocean thermal 
energy conversion. municipal solid-waste processing. fusion. breeder reactors. and geothermal and 
solar-energy systems. -.. - -.--__-___ 

935 4 ODEPACK-A systematized collectlon of five general-purpose programs for solving th&tlal value 
problem for systems of ordinary dlfferentlal equations 

<lo 3 VIM2/13-A program that solves the three-dImensIonal steady-state TIlJ~tlphCa~lOrI eigenvalue or fixed 
source neutron transport problem. It was deslgned for the anal,Ysis of fast crItIcal expenments -_I_ 

1056 3 TOOLPACKl-A proaram that contains software tools for use with FORTRAN 77 oroarams 
R9661 

9923 

704 

047 

MI85 

9717 

R275 

1034 

~. 
9772 

602 

939 

940 

9672 

997 

592 --__- 

3 DIF3D-5 3-A program that solves multi 
cntlcality (concentration. buckling, and 2 

roup dlffuslon theory elgenvalue, adlolnt, fixed source, and 
imension search) problems In 1. 2.. and 3-space dimensions 

for rectangular, cylindrical. triangular, and hexagonal geometries - __ ---. -- 
3 NIKEED-A vectorized. ImplIcIt, finite-deformation, large strain, flnlte-element code for analyzing the 

response of two-dimensional axlsymmetnc and plane strain sollds ---~ --- - ~-~~~ ._- ~~- ~~_~ ___. ~______ 
2 DSNP-A dynamic simulation for nuclear power plants ----. - - _..~ -.~~ -~-.~~__~~._~__~ __.____. 
2 DISPLl-A software package for solving second.user, nonlinear systems of partial differential 

equations lncludlng parabolic, elliptic, hyperbglic, and some mixed types The package IS desgned 
primarily for chemical kinetics-diffusion problems, although not limited lo these problems ___- 

2 SWAAM2-A program desgned for analysis of the major consequences of large-scale sodium-water 
reactlons In the secondary system of an LMFBR -__ 

2 SCIENTIFIC WORKSTATION EVALUATION BENCHMARK-A package tnat Includes 16 programs that 
are executed in a well-defined scenario to measure the folIowIng performance capabillt!es of a 
scientific workstatlon Implementation of FORTRAN 77, processor speed memory management disk 
l/O, monitor (or display) output, scheduling of processing Imultlprocesslng) and scheduling of tasks 
(spooling) __ I_--.~~-- . ..-. --_- 

2 PDQ7-A series of programs desgnea to solve tne neutron diffuson-depletion problem In one, two, 
or three dimensions. -~- ~-__~..-~-. _-.~ -.~. 

2 ISDMS. Idaho National Englneenng Laboratory’s Sclentlflc Data Management System-A generalized 
sclentiflc data processing system deslgned to meet the needs of the ‘various organlzatlons at the 
laboratory. The data requirements at the laboratory are prlmarlly for time series analysis 

2 ARCHIVE.NOS2 2 permanent file backup system-A subsystem designed to back up permanent flies 
on CDC Cyber machine systems. -___ ~_--__--- 

2 LENSDES. nonlinear system that nonlinear least squares lens design s&tern- A system that 
analyzes the performance of optlcal lenses by computing the Image errors found when bundles of A 

skew rays are traced from object points to the Image surface -__ -.--.. ~. 
2 MAPPER-A program deslgned to provide a command language whereby IJSerS who are not trained 

programmers can produce report quality visual alds __- 
2 SOLA-VOF, transient fluici flow free boundaries-A program for Ih~~solutlon of two-dimensional 

transient fluid flow with free boundaries based on the concept of a fractional volume of fluid -___ - ~~~ -. -~ - _--.. . - -. 
2 CGS-A library of FORTRANcallable subroutines mat provides general-purpose, device-Independent 

graphics pnmitlves. __- 
2 SALESD-A program that calculates three-dImensional fluid flo\rjs at all speeds, from the 

lncompressble limit to highly supersonic -- __-~~ ~~ ~~ ~~ ~~ ~ 
2 LSODE, ordinary difl&entlal equation s/stem solver-A packaqe of SlJbrOUtlneS for Ihe numerlcal 

solution of the lnltlal value problem for svstems of firs1 order or&nari; dlfferentlal equations 
(continued 
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The National Energy Software Center’s Most 
Popular Computer Programs and 
Their Abstracts 

Code number Copier distributed 
968 2 

9027 2 

517 2 

678 -2 

1006 2 

Rl075 2 

9689 -2 

9918 ~-2 

PfOgfatn de8CriptiOn 
.$lC. interactive graphics three dlmenslonal mesh generatlon-An interactlve graphics mesh 
generator developed for use with finite-element and fmite-difference method application programs __._ -- -. - - ___-_-- 
PRAISE-B-A probablllstlc fracture mechanics code used to estimate the probability of a double- 
ended guillotme break in light water reactor piping due to the growth of cracks at welded joInIs. . _-~.~ __---.--. 
HEATING5-A code designed to solve steady-state and/or transient heat conduction problems In 
one, two, or three dimensional Cartesian or cylindrical coordinates or one dimensional spherical 
coordmates 
MORTRAN2, macro based structured FORTRAN-A FORTRAN language extension that permits a 
relatively easy transltlon from FORTRAN to a more convenient and structured language __- 
MAEROS-A code that calculates aerosol composition and mass concentration as a function of 
particle size and time. -- .___~~_. _____~ 
HECTRl 5-A lumped volume containment analysis program that IS most useful for performmg 
parametric studies. Its mam purpose IS to analyze nuclear reactor accidents lnvolvlng the transport 
and combustion of hydrogen, but It can also function as an experiment analysis tool and solves *J 
lImIted set of other containment problems -~__.-__ -__ 
GKS. mlnlmal graphical kernel system for the C Language Bmdtng-A package that IS both an 
American National Standard and an IS0 international standard graphics package 
DASSL. a dlfferentlal/algebraIc system solver-A package that is designed for the numerlcal solution 
of ImplicIt systems of differential/algebraic equations written in the form F(t,y.y’)=O. where F. y, and y’ 
are vectors, and initial values for y and y’ are qlven 

‘The abstracts of the mosl popular programs dlslnbuted to domesltc requesters were oblalned from the 
OffIce of Software Developmenl and InformatIon Technology federal software exchange catalog or from 
the NatIonal Energy Software Center 
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Appendix III 
The National Energy Software Chter’e Meet 
Popular Computer Programs and 
Tbelr Abatmeta 

- 

Table 111.3: Moat Popular Computer Program@ Roquerted by Foreign Recipients for the Ill-Month Period Ending March 31,1987 

Code number Program name Productlon laboratory 
9047 DOE.MACSYMA, computer algebra system Lawrence Livermore National 

Category code1 
Copier 

dlstrlbuted 
P 10 

693 

722 

Laboratory 
SHAFT 79, 2-phase geothermal reservoir Lawrence Berkeley Laboratory H 4 

model 
CRAC2. reactor accident consequence model Sandra National Laboratories, G  4 

Albuaueraue 
820 
--- 
972 

. . 
SLATEC3.0, mathematical subroutine library Sandra National Laboratories, P -7 

Albuquerque 
NJE4 00, VAX/VMS IBM NJE protocol Argonne National Laboratory P 3 

917 
emulator 

RELAPS/MOD1/029, LWR loss of coolant Savannah River Laboratory G  3 
-.-- 
9688 

analysrs 
KIVA. 2. and 3-d reactive flows with fuel Los Alamos National Laboratorv U 3 

sprays - -.- 
9827 

432 

. 
PRAISE-B, LWR piping reliability assessment Lawrence Livermore National I 3 

Laboratory 
COBRA4I: rod bundle and core thermal- Oak Ridge National Laboratory H 3 

hydraulics 
641 SAP4, structural analysis of linear systems Argonne National Laboratory I 2 
704 DSp$JPt;ynamrc simulation nuclear power Argonne National Laboratory K 2 
-___- 
891 ANALYZE, hydrothermal reservoir test Lawrence Berkeley Laboratory H 2 

analysis - .~- __~___ 
El95 WELBORE. transient wellbore fluid flow model Lawrence Berkelev Laboratorv H 2 
3699 RELAP4/MOD7/101, thermal and hydraulic Savannah River Laboratory G  2 

io3; 
phenomena 

TRAC-BDl best-estrmate analvsis BWR Savannah River Laboratorv G  2 . I 
LOCA 

9979 
960 

SALE3D, ALE treatment of 3-d fluid flows Los Alamos National Laboratory H 2 
SLIC, rnteractrve graphics 3-d mesh Lawrence Livermore Natronal P 2 

aeneration Laboratorv 
9725 

9766’ 

NIKE3D. static and dynamic response of 3d Lawrence Lrvermore National I 2 
solids Laboratory 

T-HEMP3D, elastrc-plastic flow in 3-d and time Lawrence Livermore National H 2 
Laboratory 

99io 
- - --- 

DYNA2D, explicit 2-d hydrodynamic FEM Lawrence Lrvermore Natronai I 2 
program Laboratory 

NIKE2D. static and dvnamic response of 2d Lawrence Lrvermore National I 2 
solrds Laboratory 

9935 ODEPACK. a collection of ODE system solvers Lawrence Lrvermore National P 2 
Laboratory 

387 .~ 
.___ 

CITATION. 1.2.3-d diffusion depletion multi-gp Oak Ridge National Laboratory K 2 
979 ‘~ 

-__~ 
ASPEN, Advanced system for process Mo;rg;g;;wn Energy Technology U 2 

enarneerina 
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Appendh III 
The National Energy Software Center’8 Most 
Popular Computer Programe aud 
Their Abstracts 

‘The “Category Code column shows which of the categones a program has been placed In Dy Ihe 
Center The titles of me categones are as follows 

G  Racfiologlcal Safety. Hazard, and Accident Analysts 
H Heat Transfer and Fbd Flow 
I Deformation and Stress Dstnbut~on Computations. Structural Analysis, and Engineering Deslgn 

Studies 
K Reactor Systems Analysis 
P General Mathematical and Computmg System Routines 
U Chemistry 
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-- 
Appendtx Ill 
The National Euergy Software Ckwter’s Most 
Popular Computer Programs and 
Their Abstrartn 

_. 

Table 111.4: Abstracts of the Most Popular Programs Distributed to Foreign Requesters During the 18-Month Period Ending March 
31, 19872 .__- 
Code number Copies distributed 
9047 
053 

10 
4 

Program description 
See abstract for domestrc requesters 

722 

BXJ 4 
572 3 
517 3 

9688 3 
9027 3 
432 3 

641 

704 
091 

A95 

3699 2 
1031 2 

9979 
960 
‘JIL’5 

9766 

9510 

9923 
7535 
3f3: 

979 

4 

2 

2 
2 

2 

2 
2 
2 

2 

2 

2 
2 
2 

2 

SHAFT 79 (Simultaneous Heat and Flurd Transport)-An integrated finite drfference program for 
computrng two.phase non-rsothermal flow w porous media. 
CRAC2-A revrsron of the CRAC (Calculatron of Reactor Accident Consequences) program 
developed in support of the Reactor Safety Study, WASH-1400, to assess the risk from potential 
accidents at nuclear power plants. 
See abstract for domestrc requesters. 
See abstract for domestic requesters. 
RELAP5/MOD1/029-A code developed to describe the behavior of a light water reactor subfected to 
postulated transients such as loss of coolant from large or small pipe breaks, pump farlures. and other 
accidents 
See abstract for domestrc requesters 
See abstract for domestrc requesters 
COBRA41-A code that performs steady-state and transient thermal-hydraulic analysis of rod bundle 
nuclear fuel elements and cores via the subchannel analyss method. 
SAP4 Structural analysis of linear systems-A structural analysis program for determining the static 
and dynamrc response of lrnear systems. 
See abstract for domestrc requesters 
ANALYZE-- A history matching program designed for the analysts of both Interference tests and 
productron tests In single phase, fluid saturated reservoirs 
WELBORE-A code lo solve transient. one-drmensronal two-phase or single-phase nonisothermal 
flurd flow III a welbore 
RELAP4/MOD7/101 -A thermal and hydraulic phenomenon 
TRAC.BDl -A code that performs best estimate analysis of loss-of-coolant accidents and other 
transients In borlrng water reactors 
See abstract for domestrc requesters 
See abstract for domesttc requesters 
NIKE3D. Statrc and dynamic response of 3cl so1rds-A vectonzed. fully Implicit, three-drmensronal, 
Irnrte-element program for analyzing the finite-strarn. statrc and dynamic response of inelastic solrds. 
shells and beams 
T-HEMP3D. Elastrc plastic flow In 3 drmensrons and trme-A code that solves problems in solrd 
mechanrcs rnvolvrng dynamrc plastrcrty and trme.dependent materral behavior and problems In gas 
d,ynamrcs 
DYNA2D. Explrcrt 2-drmensonal hydrodynamrc FEM program-A vectonzed, explrcit, two. 
drmensonal. axrsymmetnc and plane strain frnrte element program for analyzing the large deformatron 
dynamrc and hydra-dynamic response of inelastic solids 
See abstract for domestic requesters 
See abstract for domestrc requesters 
CITATION. 1.23drmensron drffusron depletion multr-gp-A package designed to solve problems 
using the flnrte-difference representation of neutron diffusron theory, treatrng up to three space 
drmensions with arbitrary group-to-group scattering 
ASPEN-An advanced system for process engineering 

. 
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Appendix III 
The National Energy Software Center’s Most 
Popular hmputer Program and 
Their Abetracts 

‘The abstracts of the most popular programs dlstnbuted to foreign requesters tiere obtalned from the 
OffIce of Software Development and InformatIon Technology lederal software exchange catalog or from 
the Natlonal Energy Software Center 

L 
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Appendix I\’ - 

The National Energy Software Center’s 
Computer Program Categories 

- 

A Cross Section and Reasonance Integral Calculations- Computation of reaction 
cross sechons by Brelt-Wlgncr or multilevel theory, determlnatlon of dlfferenrlal 
Sca~krlng CrOSs sechons. cross SectIon eVakJahOn and COmpdatlOn prOgramS 

I3 Spectrum Calculations. Generation of Group Constants Lattice. and Cell 
Problems-Determlnailon of the slowing down density or thermal spectrum. 
weighting and averaglng of cross sectlons. and related quantltles for the production 
of group constants, and evaluation of design parameters by lattice and cell 
Calcl.JtahOn 

c Static Design Studies-Calculation of the reactivity and flux distribution of Ihe 
reactor system. and adlustment of design parameters to prescribed speclflcations 
that IS, criticality and power dlstriburion search procedures 

D Depletion. Fuel Management Cost Analysis and Power Plant Economics-Includes 
bWllJp programs, isotope and fission product buildup and decay comp~ulations. and 
OptmzatlOn 5tudleS 

E Space-lndependenr Klnetlcs-Studies of the hme behavior of reacrors Inclludlng 
delayed-neutron effects and feedback mechanisms. and transfer function evaluation 

F Space-Time Klnetlcs. Coupled Neutronlcs-Hydrodynamics-Thermodynamics and 
ExclJrsion Simulations-Programs that consider spalial design characteristics and 
accompan’;lng effects in StiJdying time behavior of the reactor. 

G  Radlologlcal Safety Hazard, and Accident Analysis- Calculation of Infernal and 
external dose rates, determlnatlon of reactor thermodynamic and hydrodynamic 
properties followlng an accident. for example, release of radIoactIve matenals. 
coolant-system blowdown steam-generator nJpture 

H Heat Transfer and Fluid Flow-Steady-state and transient-heal transfer 
computations. fluid-flow studies and calculations of thermodynamic properties 

I Deformation and Stress Distribution Computations. StruchJral Analysis, and 
Englneerlny Desgn Studies- lnCludeS fuel-element design evaluations, core 
conflgurarlon studies. and cornposte structure analysis 

.J Gamma Heating and Shteld Design-Gamma and photon transport calculations 
computation of heat-generation rates. and penetration analysis and leakage 
calculalions for shleldlng 

K Heaclor Syslems Analysis-Comblnatlons of programs designed as s:/stems. for 
solving correlated problems from several of the categories A through I 

L Data Preparallon-Generation of program parameters, checktng, edlttnq. and 
formaltIng of problem Input InformatIon 

M Data Illanayement--Conslructlon maintenance. and retrieval of data files. for 
example, cross.sectlon libraries management systems such as payroll personnel. 
and llnanclal systems. property and equlpmenl systems, network-onented project 
manaqement, lndexlng and retneval s’;stems and others 

fcontinuccli 



Appendix Il 
The Natlnnal Energy Software Center’s 
Cbmputer Program Categories 

N 

0 

P 

0 

Ft. 

S 

T 

U 

V 

w 

X. 

Y 

z 

Subsidrary Calculatrons-Plottrng, edrtrng, and drsplay routines that process output 
data from other programs 

Experimental Data Processing-Programs desrgned to process data directly 
acquired from an experimental situation or to assrst the experimenter in the design 
of the experiment 

General Mathematical and Computing System Routrnes- Calculation of 
mathematrcal functrons, statistical analysis, specral-language routines wrth general 
data-processing capabilities, and software systems. 

Matenals-Measurements and computations of the physical and mechanical 
pro erties of materials, simulation of radiation damage processes, corrosion studres, 
an 8 determination of crystallographic functions. 

Environmental and Earth Sciences-Envrronmental Impact studres, geology, 
seismology, geophysics calculations, hydrology and ground water studies, 
bloenvrronmental systems analyses, meteorological calculatrons relating to the 
atmosphere and its phenomena, studies of airborne partrculate matter, climatology, 
and other related studies. 

Space Sciences-Analysts of orbits and trajectories, astronomy and astrophysrcs 
computations, wave propagation studies, and the calculation of reentry parameters. 

Electronics. Engineering Equipment, and Energy Systems Studies-Automated 
design of electronic equipment. computer-aided desrgn and manufacturing, process 
control programs, systems analysrs and engineering computations for numerically 
controlled machine tools, and energy consumption analysis in buildmgs. industry, 
and transportatron 

Chemistry-Chemical analysis, mass spectroscopy, radiation chemistry, radiolysis 
studies, and other related studies. 

Particle Accelerators and High Voltage Machines-Programs relatrng to the design. 
development, and operation of high voltage machines and particle accelerators such 
as Van de Graaff generators, linear accelerators, cyclotrons, synchrotons. and 
others 

Physics-Calculatrons relating to theory of atomrc or molecular structure or 
properties, charged particle collision studies that involve phenomena such as charge 
exchange, excitation, ionizatron, and dissocration; elementary particle theory and 
models, scattering theory, quantum field theory and quantum electrodynamrcs 
studies, and general relatrvrty and gravitation theory computatrons 

Magnetrc Fusion Research-Electnc discharge phenomena and plasma physics 
computations, and electrodynamics and magnetic hydrodynamic studres 

Biology and Medrcine-Blologrcal. medrcal, and radrologrcal studies of the structure, 
functions, chemistry. brophysics, reproduction. and heredity of bacteria, plants, 
laboratory anrmals. and humans 

Data-Data prepared In specrflc program formats for program teshng and 
evaluation. benchmark studies, or library use 

l 
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Appendix N 
The National Energy Soflware Center’s 
Computer Program Categories 

Categories of’ the Most, 
Popular Programs 

The following table shows which of the National Energy Software 
Center’s 26 computer program categories contain the most frequently 
requested computer programs, as identified in appendix III and appen- 
dix IV. 

Table IV.l: Computer Program 
Categories Containing the Most 
Frequently Requested Programs 

Number of individual 
programs requested 

October 1985-March 
1987 by type of requester 

Category code Category Domestic Foreign 
P General Mathematical and Computing 18 5 

Systems Routine 
H Heat Transfer and Fluid Flow 4 6 
G  Radiological Safety. Hazard, and 3 4 

Accident Analysis 
I Deformation and Stress Distribution 2 5 

Computations. Structural Analysis. 
Engineering Design 

U C.hemlstry 2 2 
T Electronics, Engineering Equipment. and 3 0 

Energy Systems Studies 
K Reactor Systems Analysis 1 2 

R EnvIronmental and Earth Sciences 2 0 
c Static Design Studies 2 0 

D- Depletion, Fuel Management, Cost 1 0 
Analysis, and Power-Plant Economics ~. 

M Data Management 1 0 
N Subsidiary Calculations 1 0 _~ - ~.. 
w  ~- Phvslcs 1 0 
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Information on the Redistribution of Computer 
Programs Received From the National Energy 
Software Center 

According to the Director, the National Energy Software Center keeps 
no records of instances where a recipient further distributes a program 
obtained from the Center, and the Center is usually unaware of a recipi- 
ent’s intent to distribute computer programs. 

When a requester receives a computer program from the National 
Energy Software Center, it comes with a transmittal letter stipulating 
that the requester should not reproduce the program for distribution to 
others outside the requester’s own organization without prior approval 
from the Center. Agency officials from the Center told us that it was a 
matter of professional ethics whether a recipient complied with the stip- 
ulation. They said that a recipient could ignore the conditions and pass a 
program on to anyone it chose, and the Center would probably never 
know. The officials knew of no examples where this situation had 
occurred. They emphasized, however, that the Center provides foreign 
recipients with only those programs that are categorized for unlimited 
distribution. The officials also told us that most programs shipped to 
foreign requesters are several years old, and some are over 20 years old. 
Also, they said that many of the programs are related to nuclear safet,y 
and that the Nuclear Regulatory Commission wants such programs dis- 
seminated worldwide. 

The three distribution classifications1 that restrict the dissemination of 
software programs are: 

R-Restricted to use on either official L1.S. government or commercial 
(nonmilitary) applicat,ions at a t1.S. installation. 

G-Limited to use on L1.S. government contracts. 

S-Limited to a special list of designated organizations. 

A fourth classification is simply the absence of one of the above restric- 
tions. If no restriction exists, the program is said to have “unlimited dis- 
tribution.” We reviewed a listing of all Department programs in the 
Center’s library and found that 229 programs, or 16.2 percent, have one 
of the above three classifications. Specifically, 211 had an “R” classifi- 
cation, 12 had an “S” classification, and 6 had a “G” classification. A 
total of 1.183 programs had no classification. According to the Center’s 

‘These dwtnbution classificatmna provide hmitations on the distribmon of computer proqxms to 
rrcipitwt~, and should not he confused with the National Energy Software Center’s computer program 
categoncu described in appcndis IV. 
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Appendix V 
Inf’ormation on the Redistribution of 
Computer Programs Received From the 
National Energy Softwm Center 

Director, only programs having an “unlimited distribution” or an “S” 
classification are shipped to foreign goL1ernments or firms. 

. 
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Information on Improvements Made by U.S. and 
Foreign Recipients to Computer Programs 
Received From the National Energy 
Software Center 

The only record of improvements and upgrades made to software pro- 
grams by recipients are copies of the improved programs submitted to 
the Center by the recipients. Such submissions are made in order to com- 
ply with a Center stipulation that the Center receive copies of upgrades 
to its programs. Subsequent parties desiring a copy of the upgraded ver- 
sion are then supposed to obtain it from the Center. Agency officials told 
us that they suspect some recipients have upgraded programs and com- 
mercialized them, but they had no records or examples to support their 
suspicions. 

While the stipulation requiring submission of upgraded versions of pro- 
grams to the Center has been complied with in some instances, as is evi- 
denced by the presence of upgraded versions in the Center’s library, 
officials admit that there probably are some instances of noncompliance. 
They stated that they have had no means of determining when noncom- 
pliance occurs or any authority to enforce compliance. Information on 
the number of upgraded programs submitted to the Center was not read- 
ily available. 

At the close of our review, the Department of Energy’s Office of General 
Counsel and Office of Scientific and Technical Information had jointly 
prepared and were processing a draft guideline that they believe will, 
among other things, remove some of the incentive for noncompliance 
with the above-mentioned stipulation. The guideline is designed to 
encourage Department of Energy contractors to obtain copyrights on, 
and to commercialize. certain Department programs that may. with 
modifications, have application elsewhere in the Department. in other 
go\‘ernment agencies. and in private industry. 

Agency officials within the Office of Scientific and Technical Informa- 
tion told us that other objectives of the guideline were to 1 ) enhance the b 
dissemination of Departrnellt-de\,eloI~ed scientific and technical informa- 
tion to other industries (in accordance with the Federal TcchnologJ 
Transfer Act of 1986, Public Law 99-502, amending the Stevenson-Wyd- 
kr Tc~chnology Innovation Act of 1980, Public Law 96-480); 2) enhance 
t.he Department’s control over the dissemination of computer software, 
especially to foreign recipients; and 3) increase the percentage of 
Department software being submitted to the Center by Department of 
Energy national laboratories. 

IIo~~evc~~, to accomplish these objectives without discouraging the wide 
dissemination of federally funded software to the public. the draft 
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Appendix \1 
---- 

Information on Improvements Made by CJS. 
and Foreign Recipients to Computer 
Programs Received From the Natiunal Energ 
Software Center 

guideline requires that, when obt,aining a copyright,, a contractor must 
meet the following conditions: 

l The contractor must agree to make the copyright subject to one of two 
government licenses. If a “broad Government license” is chosen, the gov- 
ernment retains the right to distribute the upgraded program to anyone 
it chooses, but there is no limitation on the price the contractor can 
charge others for the upgraded product. If the contract,or chooses to 
make the copyright subject to a “limited Government license,” then the 
government’s right to distribute the upgraded program is limited to dis- 
tribution to its contractors and their subcontractors. Irnder this license, 
however, the contractor holding the copyright is significantly restricted 
in the amount of profit that can be received from the sale of the copy- 
righted program. A primary objective of these licenses is to prevent the 
contractor from reaping a windfall profit from the sale of software pro- 
grams that were developed primarily with federal tax dollars. 

l The contractor must prove that its own investment in the program, via 
the upgrade, will be significant. Also, a program will not be eligible for a 
copyright. if it is already in the public domain. 
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Appendix VII 

Computer Programs Shipped to Italy 

During the l&month period ending March 3 1 1 1987, five computer pro- 
grams were shipped to Italy. The following table identifies the recipi- 
ents, the programs shipped to each, the date each program was placed in 
the Center’s library, and the shipping dates. 

Table Vll.1: Computer Programr 
Provided to Italy 

Reclplent 
Dr Ralmondi, ltal . 

Snamprogettl l P A. 

ENEA Computing Program 
Library, Italy 

Date 
Program deecrlption 
ASPEN-An advanced svstem for orocess -. 
engineering. This program became available 
at the Center in October 1984 
NRTS ENVIRONMENTAL SUBROUTINES-A 
COlleCtmY of environmental subroutlnes 
desIgned to ald the programmer by 
providing extensions to the FORTRAN 
language, data management services, and 
programmln 

\ 
aids This program became 

available at t e Center in Aoril 1975 

shipped 

3/l 3186 

3113186 
-I -*-- 

ENEA Computing Program ASPEN-An advanced system for process 
Library, Italy Gi@ii%enng This program became available 

at the Center in October 1984 6/ 19186 
Commlssion of the European FEM3 Heav as dis ersion 

Communities Joint 
Research Centre. Italy 

~co~pre;skk-A ,“,mencal model 
eve ope primarily to smulate heavy gas 

dlsperslon In the atmosphere, such as the 
gravltatlonal spread and vapor dispersion 
that result from an accidental spill of llqulfied 
natural gas. This program became avallable 
at the Center in October 1983 8/l 5186 

ENEA Computing Program 
Library, Italy 

_-__ _____ 
DISPEFil , Aerosol particle transport study- 
A oroaram to determine the aerosol Dartlcle 
so’urce strength outside an enclosurk due to 
a release of aerosol particles within the 
enclosure This program became avallable 
at the Center in Auqust 1978. l/08 187 
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Ql)twdix 1’111 ____-- --__ _..--- -- ~_____-- 
Computer Programs Contained in the National 
Energy Software Center’s Categories “F” and 
“I” and Their Foreign Recipients 

Table VIII.1: Category “F” Programs 
included in National Energy Software 
Center Library 

Code number Title 
174 FoRE2, fast reaCtGr eXclJrSlon calcUlatlOnS 
,774 WIGL2, 1 -d 2-gp space-trme drffuson 3-geom 
305 
310 
336 
352 
370 
371 
385 
400 

405 
415 
474 

486 
494 
511 
550 
El5 

TSN spatialI,,-dependent reactor krnetlcs 
GAKINZ, 1 -d muttrgroup time-dependent drfflusron 
TWIGL 2-d 2-gp space-trme drffusron feedback 
RALJIJZEIT, 1 -d time-dependent dlffilslon calculation 
GAKIT, 1 -d multrgroup krnetrcs with temp feedback 
NOWIG. 1 -d 2-yp kinetics temperature feedback 
STlNT3, sngle-channel space-time syntheses 
SASlA last reactor power and flow transients 
NOAH 1 -d one-qp space.rtms drlfusron feedback 
CEXE,INCEXE. 1 -gp 3-d xfz xenon oscrllatron 
0x1, quas~stat~c; spaflal reactor klnetrcs code 
NOISY 1, auto 2nd cros+spectral densities 
ADEP, 1 -d 2-d fewgroup space-time klnetrcs 
!/ENUS2 2 d coupled neutronrcs-h,jdrod:;namrcs 
REXCO-H, 2 d h,,drodynamrc response to erclursron 
REXCOH2 2-d h,;drod,namlc response to excursion 

700 r,:lELT3 fast reactor transient overpower stud:i 
706 WlGL3. 1 d space time diffusion with feedback 
756 TIMEX 1 -d time dep mcrltqp dlscrele ordtnates 
862 FX2 Tti 2-d trme-dependent reactor klnetrcs 
868 PECS3 probabrllstlc evaluation claddlng life 
570 ENWIGL IUNIWIGLI. 2-grorup trmedependent 1 -d drfflusron 
501 PAD 1 d coupled Sn neutronrcs and h;drodinamlcs 
56.10 LI1.16Q2 I~qurcl metal hoilini~ d1 namic model 
9565 Sll.lI,@RL’ 2-d Sn nelutronlcc and flurd dynamics 



Appendix VIII 
Computer Programa Contained In the 
Natlonal Energy !%ftware Center’s 
Categories “F” and “I” and Their 
Foreign Recipients 

Table VW.2: Category “I” Programs 
Included In Natlonal Energy Software 
Center Library 

Code number Tltle 
80 SOR3, stress analysis shells of revolution 
251 SAFE-AXISYM, stress analysis axisymmetync load 
252 SAFE-PLANE, plane stress analysis, 2-d bodies 
253 SAFE-SHELL, stress analysis thin shells 
266 CYGR02. stress analysis cyl fuel element 
262 SEALSHELL2, shell stress analysis axisym load 
283 M0552, dynamic analysis linear elastic systems 
300 SAFE-CREEP, viscoelastic analysis of concrete 
329 M0457,PIPE, elasE stress of plping system 
332 SAFE-BD, 3-d composite structure stress study 
337 STEM. matrix generation for a system of beams -____ 
344 GEM, eigenvalue problem for vibrating systems 

-- 

376 TUBE, U-tube heat exchanger stress analysis 
379 SAFE-ED, plane and axisymmetnc stress analyss 
363 M0266. linear elastic structural dynamics 
391 
397 
402 
404 
412 
449 --- 
451 
452 
460 
468 
481 
503 
537 
539 --__- 
542 
568 

SORSDB, pressure vessel stress and fatigue 
GAPL3. inelastic large deflection stress study 
SABOR4, discrete-element analysis thin shells 
FINEL, finite-element study 2,3-d structures 
MANEI, rectangular magnetic network solution 
CYGR05, oxide fuel rod stress and deformation 
SAFE-CRACK, vlscoelastic analysis of concrete 

- SHELL5, thin shell 3-d structural analysis 
LIFE3, mixed-oxide fuel element performance 
BUBLl fuel swelling and gas release simulation 
BUSHL. cyl shell buckling collapse analysis 
DUZP. 2-d axisymmetric and plane elastic plastic 
FUGIT. dynamic response of elastic structures 
STRAP, static and dynamic structural analysis 
PSA2, stress analysis multlanchor pipe system .__ 
BEHAVE2. oxide fuel oerformance finlte.element 

__ --. 

570 STRIPE, fuel rod clad strain and pellet cracking 
581 ~-~ 

-__-__-. 
SLADE-D, dynamic analysis of thin shells 5g7. ~ ~~~ .~ ----__-.__ 
MATUS, 3-d finlte-element elastic analysis --________ 

598 PELEN. fuel oellet temoerature and deformation 
604 TCBOl creep.buckllng of tubes under pressure 
611 CHILES, linear elastic slngulanty modeling .~. ~~ 
618 GAPCON-THERMAL2. fuel rod thermal performance -~~___~--__ 
627 TOODY2, 2-d Lagrangian eqns of motion solution 
641 - SAP4, structural analysis of linear systems 

(contlnuedi 
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Appendix VIII 
Computer Progran~ Contained in the 
National Energy Suftwarr CZnter’s 
Categories “F” and “I” and Their 
Foreign Recipients 

Code number Title 
643 
648 
650 
657 
667 
672 
682 
689 
701 
707 
715 
735 
740 
750 
759 
770 
785 
790 
795 
810 
817 
828 
842 
906 
974 
980 
999 
1012 
1077 
9603 
9655 
9708 
9713 
9719 
9725 
9731 
9741 
9752 
9754 
9762 
9768 
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NUBOW. structural analysis bowed reactor cores 
LUGS, stress for integral attachments to pipes 
ELBOW-ORNL. pipe stress and flexibility talc ~~ ~-__-~- 
LINDA, evaluation of strain-gage data --_____ -~ 
BUCKLE, creep buckling of initially oval tube - __---- 
HOND02-SLA. large deformation dynamic response -~ .-~-- -__ -. 
GNATS,MESH2,GPRINT. 2-d nonlinear analysis ~__- _____ _--- - 
FLANGE-ORNL, analysis of flanged joints 
BEAMCRP, flnlte-element beam creep analysis 
CREEP.PLAST, 2-d Inelastic structural analysis __-~ 
IMPAC2. B shipping container impact analysis 
PIRAX2. slmplltied inelastic piping analysis ~_-__----.--.--~ ..-. - 
PLACRE. FEM inelastic structural analysis ~~ 
CURT2. curved tubes or elbows and attached pipes - 
CORTES. thermal and mechanlcal analysis of tees -____ 
GAPCON-THERMAL3. fuel; and transient behavior 

_---__- 

AXICRP. finite element code for creep analysis ______-___-- 
NUBOW2D-INELASTIC, bowed reactor core analysis ___- -_____ 
SHOCK, dynamic response of lumped-mass systems ______.__-- 
CREEP-PLAST2, 2-d inelastic structural analysis __.__-- ~__ 
COVEI, creep collapse for oval fuel pin tube ______ 
SWAPS, stress-wave analysis In 1 -d strain 
SUPAN. analysis of beam-type piping supports 
DSTRESS. transient fuel model for clad strain - ---~.--_ 
NONSAP-C, nonlinear stress concrete structures 
BENDPAC. stress analysis of flanged pipe bends 
FAMREC. fuel assembly mechanical response code 
THREAD, concentration factors for bolt threads -___ 
SMACS. probabilistic seismic analysis system ~~~_.-__- _ .---.--- 
SANCHO, large deformation inelastic analysis * - .~ .~~___- 
GRASP, graphic analysis shell pressure loads ____---_ -~~ .-- 
ELTEMP, ASME code stress evaluation of piping 
CHERN R1045. 1 -d Inelastic structural analysis 
EPicA, 3-d thick shell elastic-plastlc-creep -~__-- ___ ..---- ~~- -~. 
NIKE3D. static and dynamic response of 3-d solids ___-~-~~ ~-- .- 
FURFAN. fuel and blanket pin failure analysis 
ASEP. CRBR axial support structural evaluation 
DYNALSS. CRBR control assembly scram dynamics 
SCRAM, control rod-guide duct interfere&e ____ 
PCON, fuel-pin failure analysis pellet contact 
DILATE, fuel assembly duct dilation analysis ~..--- 

(continued) 
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Appcmiix \?I1 

(‘or~purrr Program C’ontnined in thr 
Nntional F:nergy Software (‘enter’s 
t ‘tltqprien “F” and “I” and Their 
Forrign Recipirnts 

____ - 
Code number Title 
9769 DENS, CRBRP fuel rod densficatlon anaiyss 
9775 EQUILIN. temperature dlstnbutlon for concrete 
9779 RESPECTPLOT. response spectra calculation 
9780 CODES, design of concrete walls and shells 
9783 HOTDAMAGE. thermal transient structural damage 
9784 FRST fuel rod strains due to transients 
9806 WRAPUP, LMFBR file1 cladding Interactions 
9816 GSCRAP, LMFBR reactor core selsmlc analyss 
98% 1 LIFE4 REVO. fast reactor fuel pin performance 
9827 PRAISE B LWR piping rellablllty assessment 
9909 DYNA3D. explicit 3.6 hydrodynamic FEM program 
9910 DYNA2D. expllclt 2-d hydrodynamic FEM program 
9923 NIKE2D static and dynamic response of 2-d sollds 
9930 MODOKE.MDOF. generate design response spectra 
9946 CERL2. stresses In hemrsphere-nozzle shells 
9947 MDSFP, FEM ela& solution of 3.d strucrures 
9948 ROBOT3, In pile 3-d bowing of cyl fuel rods 
9958 CREEP80. creep analysis of concrete structures 

Table Vlll.3: Programs Distributed to 
Foreign Requesters From Category “F” 
and the Name of Each Foreign Recipient 

Description of program shipped Recipient 
FORE2-A coupled thermal hydrauks point kinetics digital Brazil-lnstltuto de Estudos 
computer code designed to calculate slgnlflcant reactor Avancados 
parameters under steadL-state condlllons. or as a function of 
tme during transents 
SASl A--A code used for the analysis of fast reactor power Brazil-lnstltuto de Esrudos 
and flow transients A,\fancados 
REXCO.H-A code that calculates the two-dlmenslonal Egypt -NUClear Power 
hydrodynamic response of pnmary reactor containment to a Authority 
high energy excursion 



Appendix L’IIJ 
Computer Programs Containrd in thr 
National Energy Software Center’w 
Cat~gnrie~ “F” and “I” and Their 
Forrign Recipienrs 

Table Vlll.4: Programs Distributed to 
Foreign Requesters From Category “I” Description of program shipped 
and the Name of Each Foreign Recipient 

Recipient 
~~~ ~-- ~~~- -- ~~- - ~~ -. ~ ELBOW-ORNL-A code lhal calculates the stresses, stress Eqv~t- Nuclear Reaulatorv 
Indices. and flexrbrlrty factors for In-plane and out-of-plane 
bending of elbows and curved pipe subjected to Internal 
pressure 

-$ifety Centre, Atgmrc 
Energy Authority. Cairo 

HOND02-SLA-A code used to compute the lrme dependent France-NEA Data Bank 
displacements, velocities, acceleratrons and stresses withrn 
elastic or inelastic. two.drmenslonal. or axrsymmetnc. or 
planar bodies of arbitrary shape and materials. 
GAPCON-THERMAL3-A code that calculates the thermal Yugoslavra-J. Stefan 
and mechanrcal behavior of the fuel and cladding in a nuclear lnstrtute 
fuel rod during normal operatton for both steady-state and 
operatronal lransrents 
NUBOW-2D Inelastic-A program lhat solves two- Brazil-lnstituto de Esludos- 
drmensronal mechanrcal equrlibnum :onfrguratron of a core Avancados 
restrain1 system, whrch IS subjected to radial temperalure 
and flux gradients. on a time-Increment bass 
SMACS (Seismic Methodology Analysis Chain with Korea-Power Engineenng 
Statrstrcs)--A system of computer programs that IS one of Company, Seoul, Korea 
the major computatronal tools of the US NRC Seismic Safety 
Marglns Research Program. 
NIKEBD-A vectonzed, fully rmplrcrt. three-dimensional. finite- France-NEA Data Bank 
element program for analyzing the finite-strain, statrc and 
dynamic response of inelastrc solids. shells, and beams. Japan-Hrtachr Zosen 
PRAISE-B-A probabrllstrc fracture mechanics code used lo Japan-Nuclear Data 
estimate the probabilrlj/ of a double-ended gurllotrne break In Corporation 
light water reactor plping due to the growth of cracks at 
welded joints Korea-Korea Advanced 

Energy Research Instrtute 
France-NEA Data Bank 

CREEPBO-A finrte element pro&am for the analysis of creep Japan-Hitachi Zosen 
effects In concrete structures 
SAP4-A shJckK3l analysis program for determrnlng the 
static and dynamic response of lrnear systems 

Egypt-Nuclear Regulatory 
Safety Centre. Atomic 
Energy Authorrty. Cairo 

Yugoslavia-J Stefan 
lnstltute 

DYNA2D-A vectonzed. explrcit. two-drmensonal, France-NEA Data Bank 
axlsymmetrrc and plane strain finite element program for 
analyzing the large deformation dynamic and hqdro,dynamrc 
response of inelastic solids Two copies were requested. one 
for a VAX system and one for a Gray system 
NIKEZD-A vectorrzed. rmplrcrt. frnrle-deformation. large France-NEA Data Bank 
strain. frnrte-element code for analyzing the response of two- 
dimensional axrsymmetric and plane strarn sohds Two copies 
were requested, one for a VAX system and one for a Cray 
system 
STRAP-A code to analyze the response of slructural 
systems to static and dynamic loading conditions 

Brazil-Nuclebras Cenlre de 
Desenvolvimente da 
Tecnologia Nuclear 

TOODYZ-A code used to compute wave propagation In Iwo Pakrstan-Chashma Nuclear 
dimensions in rectangular or cyltndrical coordrnates Power Project 

Icontinued) 
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Appendix \I11 
(‘onlputrr Programs Contained in the 
National Energy Snftware Center’s 
<‘ategories “F” and “I” and Their 
Foreign Recipients 

-. 
Description of program shipped Recipient 
FAMREC- A code that calculates the lateral mechanical China-lnstltute Atomic 
response of a row of fuel assemblres while allowrng for two Energy 
types of nonlinearitres 
DYNA3D-An explicrt, three-drmensronal, finite element 
program for analyzing the large deformation dynamic 
response of inelastic solids. 

Japan-Nuclear Data 
Corporation 
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