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REPORT ON MONTE CARLO SEMINAR-WORKSHOP

The seminar-workshop on Monte Carlo Theory and Application, held in Oak Ridge on April 21-23.
was the first of its kind in which RSIC collaborated on an international basis. The Monte Carlo methods
development of the CEA/CEN/Saclay  SERMA Shielding Laboratory was featured in the workshop and
OECD Nuclear Energy Agency (NEA) Data Bank personnel assisted in advance preparations. The meeting
was well attended (1 10 people) and provided a well-rounded review of the state of the art. A total number of
53 institutions were represented from eleven nations as follows: Brazil, Canada, France, West Germany.
Hungary, Israel, Italy, Japan, Sweden, United Kingdom, and the USA.

The presentations included surveys of applications at various laboratories, discussions of new
techniques, and descriptions of particular code systems. Both shielding and reactor core applications were
discussed.

The survey papers summarized applications at Argonne National Laboratory (principally the use of
VIM), Hanford Engineering Development Laboratory (KEN0 and MCNP), Los Alamos  Scientific
Laboratory (MCNP), and Oak Ridge National Laboratory (MORSE, KENO,  and TRIPOLI II). Extensive
presentations were made on SAM-CE (MAGI) and MCNP (LASL). Additional overviews were given on
KEN0 V (ORNL), TRIMARAN and TRIPOLI II (CEA/CEN/Saclay),  KIM (CNEN), and new MORSE
modules (ORNL). Reports were given on perturbation theory to obtain sensitivities, on recursive Monte
Carlo to develop importance functions, and applications of TRIPOLI II to sodium duct and integral
experiment analysis. Other papers were given on analysis of LWR lattices, thermal reactor benchmarks,
ex-core’ water level detectors, and biological organ dose estimates.

Two contributions of the Japanese Ship Research Institute, not presented orally, will appear in the
proceedings.

A summary panel of “three wise men”concluded  the seminar with extemporaneous comments and some
forecasts for the years ahead. The three panelists were Ely Gelbard  (ANL), Mal Kalos (Courant Institute).
and Ed Cashwell  (LASL).

Gelbard  opened the panel session by asking “What more can and should be done?” In addition to the
expected improvements in methods and usage, he called for increased Monte Carlo benchmarking of
computational methods, especially criticality analysis. He advocated benchmarking the whole computational
method through each stage. He felt that there should be more communication between users of deterministic
methods and Monte Carlo specialists, and that deterministic methods should be checked more by Monte
Carlo. Gelbard  called for a review of old criticality experiments which have not been analyzed by the modern
powerful methods and for development of methods to study important safety problems such as collapsing
sodium voids. He ended by elaborating on the need for a return to a study of basics, especially those related
to confidence statements. For example, what do biasing methods do to standard deviations? What is the
effect of peculiar estimators? How many histories should be followed per generation (this affects the bias of
the eigenvalue)?

Kalos reiterated Gelbard’s call to pay attention to basics mentioning the frequent, but wrong,
implementation of the exponential transformation which introduces a spurious singularity when the
transformed attenuation coefficient is nearly equal to the physical total attenuation coefficient, He also cited
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the problem of multiplying the importance function by the a priori flight probability  which does not give the
marginal distribution to be sampled. He expressed a conviction that the future of recursive Monte Carlo is
bright and hoped that attention would be paid in the future to importance sampling in large reactor
criticality calculations. In principle, a transformation will yield results with zero variance and bias. Finally,
Kalos predicted great improvements in computer architecture, e.g., thousands of processors strongly coupled
to each other and sharing memory and data.

Cashwell  briefly cited the many recent improvements in applications techniques and codes and predicted
much greater use of Monte Carlo methods in fields not related to particle transport.

The workshop on TRIPOLI II was led by J. C. Nimal, J. R. Gonnord, and T. Vergnaud of the
CEA/CEN/Saclay SERMA Shielding Laboratory. TRIPOLI II is a very complex, but powerful general
purpose particle transport code which treats neutrons and gamma rays for both core physics and shielding
problems. The geometry treatment is quite general and cross sections, in a very fine multigroup form, can be
taken from ENDF, UKNDL, and other sources. The importance sampling is based on a highly-developed
system using equal-weight surfaces which, when properly used, minimizes splitting and Russian Roulette.

We are grateful to our French colleagues, Nimal, Gonnord, and Vergnaud, for their very significant and
successful efforts on behalf of making the TRIPOLI system available for use in other countries. We are also
grateful to the CEA for its support in making the workshop possible. We also wish to express RSIC’s
appreciation to Enrico Sartori, IAEA representative to the OECD NEA Data Bank, for his assistance in
testing and packaging TRIPOLI II and KIM, and to Noel Cramer of ORNL/EPD  for special assitance  in
preparation for the seminar-workshop.

The proceedings will be published as ORNLIRSIC-44. Availability will be announced in the RSIC
Newsletter. Those interested may reserve copies by writing to RSIC, ORNL, P. 0. Box X, Oak Ridge, TN
37830. The new Monte Carlo code package is available as CCC-372/TRIPOLl  II.

OECD-NEA STEERING COMMITTEE RECOMMENDATION ON COMPUTER PROGRAM
EXCHANGE

The NEA Data Bank Management Committee has been seriously worried by the probable long-term
effects of a growing resistance to making nuclear energy computer programs freely available for exchange
between NEA Member countries. They have observed a small but growing trend to replace free multilateral
exchange of these programs through the NEA Data Bank by individual barter arrangements. The problems
of obtaining the release of programs vary from country to country, and individual Members of the Data
Bank Committee are able to make the necessary contacts in their countries to try to solve the problem.

This question was discussed by the Steering Committee for Nuclear Energy at its 59th Session on
October 18, 1979, which adopted the following statement:

“The Committee notes that an increasing number of restrictions are being imposed within Member
countries on the exchange through the NEA Data Bank of computer programs dealing with nuclear
reactor technology. A trend can be identified towards the exchange of many such programs on a
bilateral basis rather than through the Data Bank.

“The Committee considers that unjustified restrictions on computer program exchange are likely to
prove damaging to the development of nuclear power technology. Such restrictions result in increased
duplication of effort, as well as hindering the development of common standards and practices, and have
correspondingly adverse effects on the public acceptance of nuclear power and on international trade in
the nuclear field,

“The Committee therefore urges Member governments to ensure that computer codes used in all areas of
nuclear technology are made available through the NEA Data Bank and the associated U.S. software
centres with the minimum of restrictions. Such a multilateral exchange procedure is strongly to be
preferred to a proliferation of (case-by-case) bilateral arrangements.”
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SANDOR CLARIFICATION

David Bennett, Sandia Laboratories, called to the attention of RSlC a need for the following
clarification.

The February RSIC Newsletter related CCC-364jSANDOR  to the CDC-7600. The code will. according
to the contributor, run on small as well as large CDC computers, i.e.. it will run on any of the 6000 OI- 7000
series of CDC computers. The packaged code system has not been tested by RSIC on these computers.

CHANGES IN THE COMPUTER CODE COLLECTION

The following changes were made in April,

CCC-323/  DKR
The documentation for this radioactivity afterheat and dose rate calculation code package. f)Kf~. (‘of-

fusion reactors was updated to include photon energy group structure information. This  information w;th
supplied by Kevin Okula, University of Wisconsin, Department of Nuclear Engineering. Madison.
FORTRAN IV: UNIVAC 1110.

CCC-363/  LADTAP  II
A code package for calculating radiation exposure to man from routine rclcase of nuclear reactor itqutd

effluents was contributed by the U.S. Nuclear Regulatory Commission Technical Data Management Center
at the Oak Ridge National Laboratory. A revision of the original LADTAP  program, LAD-TAP  II
implements the radiological exposure models of Regulatory Guide 1.109 appropriate for determlning the
radiation dose to man from the pathways in the aquatic environment-potable water. aquatic foods.
shoreline deposits. swrmming,  boating, and irrigated foods. Doses for both the maximum individual and the
general population are calculated as a function of age group and pathway for approprlatc body organs.
Reference: NLJREG:CR-1276 (ORNLINUREGITDMC-I).  FORTRAN IV; IBM and CDC.

CCC-367/  RADTRAN
A code system for analyzing the radiological portion of the environmental impact from the commercial

transportation of radioactive materials was contributed by Sandia Laboratories, Albuquerque. New Mcx~co.
Results are presented in terms of annual latent cancer fatalities and annual early fatality probability resulting
from exposure, during normal transportation or transport accidents. The code is developed in a gener;iliyed
format to permit wide application including normal transportation analysis, consideration of alternative\.
and detailed consideration of specific sectors of industry. Reference: SAND 76-0243. FORTRAN IV: CDC‘.

CCC-369/  PREMOR
PREMOR, a point reactor exposure model code package for survey nuclear analysis of power plant

performance,was  contributed by the Oak Ridge National Laboratory. It was developed to exploit a s~mplc.
two-group point nuclear reactor power plant model for survey analysis. Successive feed batches arc
accounted for with provision for from one to twenty batches resident. The effect of exposure of each oi‘ the
batches to the same neutron flux is determined. The code has been used extensively for analysis of tllc
graphite moderated, gas-cooled reactor concept. Reference: ORNL-5580. FORTRAN IV: IBM 360.

PSR-13jSUPERTOG  III
The code package for the IBM version of SUPERTOG  III, a generator of fine-group constants and I’,,

scattering matrices from ENDF!B, was extended to include SAD, a routine designed to automate the
transformation of ENDFiB format secondary angular distribution data to the desired form and rcferenoe
system. The CDC version (A) of SUPERTOG  was not affected by this update. Contributions to the
SUPERTOG  III code system have been made by the Oak Ridge National Laboratory, Kaman Sciences
Corp. of Colorado Springs, Colorado and Interuniversity  Reactor lnstitute of Delft, The Netherlands
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through the OECD NEA Data Bank, Gif-sur-Yvette, France. SAD was contributed by Atomics
International of Canoga Park, California and the Oak Ridge National Laboratory.

PSR-92/ FORIST
FORIST, a neutron spectrum unfolding code package, has been extended to include a CYBER 170/  730

version. This extension has been designated (B) version and was contributed by McMaster  University,
Hamilton, Ontario, Canada. The original code system was written for the IBM 360 computer and
contributed by the University of Illinois at Urbana. FORTRAN IV; IBM 360 and CYBER 170/730.

PSR-1121 MAME
Documentation for MAME, a collection of AMPX modules, was updated to include a description of

the MALOCS module.

PSR-I 17/ MARS
The MARS code package, a collection of computer codes for manipulating multigroup cross-section

libraries in AMPX or CCCC format, was updated to correct errors in COMET, called to RSIC attention by
John Fiscella of Rockwell International, Inc., Canoga Park, California, and N. M. Greene of Oak Ridge
National Laboratory. Current users may correct their version of COMET as follows:

IF (MODIFY(1)EQ.O)  GO TO 150
(The 6th statement following statement number 130) was changed to read:

IF (MODIFY(J).EQ.O)  GO TO 150.

The 8th statement following statement number 130, (I=I+l),  was omitted.
Statement number 150, (I=I+l),  was changed to read: I=J+l.

IBM 360.

PSR-131/CARP
The original CARP code package, which produces albedo data from DOT angular flux results, was

replaced by a new version supplied by the Oak Ridge National Laboratory. The new package, which uses an
improved version of the CCCC IjO routines, should replace all versions of CARP now being used.
FORTRAN IV; IBM 360.

PSR-135/ SNAKE
The solid angle calculational system was updated to correct an error in Subroutine KMAX, called to

RSIC attention by John Knight of the UCND Computer Sciences Division at the Oak Ridge National
Laboratory, and Memory H. Turner, III, consultant, Dallas, Texas. The 11th statement in the subroutine
was changed to correct the spelling of the name of the first variable in the statement and correctly reads
SAMAX=0.48*FOURPI.  FORTRAN IV; IBM 360.

CHANGES IN THE DATA LIBRARY COLLECTION

The following change was made in April.

DLC-16/ COBB
COBB, the 123-group  neutron cross-section data set generated from ENDF/B-II data for use in the

XSDRN discrete ordinates spectral averaging code package (CCC-123),  was updated to correct an error in
the JUANITA code, called to RSIC attention by N. M. Greene, UCND Computer Sciences Division at the
Oak Ridge National Laboratory, Rogers Farr, Carolina Power and Light Company, and Burt Zolatar,
EPRI. Current users may correct their own version as follows: In MAIN, after DO 9 I=l,K remove the
following statements: Y(I+l)=Y(2*1+1)  and Y(I)=Y(2*1).  After statement number 9, replace write
(N2,102)(Y(I),I=I,K)  with write (N2,102)(Y(2*I),I=I,K).  This error affects the binary-to-BCD mode of
operation of JUANITA and DLC-16 users might have encountered trouble only in the unlikely event that
such a conversion was attempted. Normally a user only runs JUANITA in the BCD-to-binary mode.



Rutland,  ANEFCO.
Inc., White Plains, NY; John M. Ryskamp, EG&G Idaho, Inc., Idaho Falls; U, Salmi. Hebrew University 01
Jerusalem, Israel; Fritz Schmidt, University of Stuttgart (IKE), Federal Republic of Germany: Shiaw-Der
Su, General Atomic Co,, San Diego, CA; Charles Shih, Kaiser Engineers, Inc., Oakland. CA: Roland0
Simonini, CNEN, Bologna, Italy; Keith Smith, Nuclear  Installations Inspectorate, Liverpool, England:
Gian-Maria A. A. Sordi, Inst. de Pesquisas Energeticas e Nucleares. Sao Paulo. Brazil; William L.
Thompson, Los Alamos Scientif ic  Laboratory,  Los Alamos, NM; Wolf Weber.  Gesellschalt fu r
Reaktorsicherheit Forschungsgelande, Federal Kepublic of Germany; and Andy Williamson, Siemens Corp..
Atlanta, GA.

PERSONAL ITEMS

Nelson DeGangi,  formerly of MAGI, Inc., will be joining the United Engineers in Philadelphia. I’?‘!  111
May.

Dr. P. S. Nagarajan, has recently gone on leave from the Bhabha Atomic Research Centrc in Hornha!.
India to work at the Institut fur Strahlenschutz of the G.S.F. in Munchen. Germany. He is working with
SAM-CE for organ dose calculations.

Dr. Siegfried (Sig) A. W. Gerstl has announced that he will be on leave from Los Alamos Scientific
Laboratory to spend a year starting in May at the Max-Planck-Institut fur Plasmaphysik. 8046 Garchlng.
Federal Republic of Germany, Sig will participate in ncutronics and shielding analyses for the fusion Ignition
device, ZEPHYR. to be built at Garching.

Luisa Hansen, physicist in E-Division of Lawrence Livermore Laboratory, has been named to the
American Physical Society’s Committee on lntcrnational Freedom of Scientists (CIFS). a group organilcd tc
help scientists whose human rights are violated by oppressive regimes around the world.

The following changes of address have been noted: Laurin R. Dodd ,/km United Nuclear lnd..

Richland, WA to Battelle Northwest Laboratories, Richland, WA; James T. Harvey front TVA, Muscle
Shoals, ,4L 10 Radiological Hygiene Branch, TVA, Vonore, TN; James Fitzpatrick ,/bon7  Elecrrow;itt
Engineering Services, London, England fo Nuclear Energy Board, Dublin, Ireland; Randall C. Foltz /iott~
ITEL Corp., McLean. VA ro United Computing Systems, Inc.. Falls Church. VA: and Joe Wallace /ro/ji
Science Applications, Inc., La Jolla. CA 10 Science Applications, Inc., Vienna, VA.

NCRP STATEMENT ON DOSE LIMIT FOR NEUTRONS
RSIC received the following statement fr-om W. Roger Ney. Executive Director. National C‘ounc~l on

Radiation Protection and Measurements, Washington D.C.






















