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EXECUTIVE SUMMARY

As part of a project sponsared by the UL S

Nuclear Regulatory Commission, staff at the
ALARA Center of the Brookhaven National
Laboratory are carrying out a program to
monitor worldwide dose reduction efforts. This
program includes on the one hand research that
15 oriented in the direction of ALARA and on the
other technigques that have been found to be
particularly effective in reducing exposures at
nuclear power plants. As a part of this effort
staft at the ALARA Center maintain two
computerized databases that contain this
information. The information is periodically
published as a series of NUREG reports, The
present report is the faurth volumne in this series.
It is intended to summarize the information in
vuy database at a particular point in time.

The report aresents information on 118 new or
updated projects, covering @ wide range of
activities. Propects including steam generator
degradation, decontamination, robotics,
mprovement in reactor materials, and inspection
techniques, among others, are described in the
research section of the report. The section on
health physics technology contains some simple
and very cost-effective projects to reduce
radiation exposures. For example, these projects
include an evaluation of Hot Spots associated
with the spent fuel system, a laser disc based
plant tour system, elimination of cobalt from the
rectroulation pump, effect of respirators on doses,
use of robotics to remove control rod drives and
an innovative tool for evaluating dose rates,

The format of the present report is somewhat
different from the previous reports in this series.
We have split the report into two sections: the
first section is on the rescarch projects the second
is on projects related to health physics
technology. The research projects are identified
by the letter R (for Rescarch) and the Health
Physics Technology projects by the letter H (for
Health Physics).

Each of the two sections has its own set of
indices. These indices include a list of all the
projects in the section. The projects are in
chronological order with each new project
number incremented by one. The projects in each
section are then split into six categories. Thus the
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next index 18 the category index. Ttis hoped that
by laoking for projects in a particular category
the reader will also be made aware of ither
projects not directly related to his specific subject
and yet not be encumbered by a host of projects
on topics of little or no interest 1o him,

The category index 1s followed by indices for
project managers and principal investigators. If,
for examp..s, the projects under a particular
project manager are of interest, then one of these
two indices should be examined. The next two
indices are for the sponsoring organization and
the contracting organization. 1f all the projects
sponsored by a particular organization are
required then the Sponsor Index should be
scrutinized,

The last index is the Scog ot index, Each project
is identified by a number of subjects. These may
be subjects that the project is directly related to
or subjects on which the re<carch has an indirect
tmpact. The subject ind -been created with
some care 50 that the reac ansepidly find
projects of particular interest to him,

A word about the format of the infarmation
sheets is also in order. [tis not the intent of the
present report to give all the details of a project.
Itis intended to give the main obpectives,
describe some of the most interesting aspects in
the section on camments and then summanze the
conclusions in the section entitled

"Remarks/ Potential for Dose Limitation™, Ot
particular interest b us is any quantitative
implications as far as exposures and exposure
rates are concerned. However, this information
is often very difficult to infer and it would be
pointiess if it was just a guess,

The Remarks are followed by a list of references
that can provide more information on the work,
The names, addresses and telephone nurebers of
the persons responsible for the project have also
been included. These persons may be
approached for more information. Additional
mformation on a number of these project is also
availabie in our archives. ’
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SION as keywords: Do not forget the space after
each semi-colon

Note that instead of searching through keywords,
vou may search through any other ficld. For oxam-
ple, sometities you may rather wish to search by
plant name. If so, instead of the field called KEY-
WORD use the fab oy to go to the ficld called
PLANT and type the partial name of a plant, fol-
wwed by the two dots and hit ENTFR. Thus, it
would be better to type BYK.. for Byron.

2.5. Exiting ACE

At this point let us exolain o you the extremely sim-
ple procedure 1o exit ACE and hang-up your tele-
phone line. Use the following command to hang-up
irom any s¢reen:

(1 Type ALT-H.

This command will close all files, exit from
ACE and hang-up your tlephone line.

2.6. The Quick Menu' and ‘Oid Menus’

You do not need to give the new quick commands
shiown on the ‘Quick Meny' while looking at this
meny.  You can give the new commands from any
screen, except for the print commangds, The print
commands ALT-P and ALT-S must be given while
vou are looking at the form vou wish to print. ALT-T
must be given while looking at the report vou have
generated through English Query, If you wish to se¢
the 'Quick Menu to remind vourself of the main
commands available. You can do so at any time by
the following command:

(1) Tvpe ALT-Q from any screen.

Although we do not recommend it, we have retained
the provision to let you revert to the old system inter-
face, if you are more comfortable with it. To go to
the old interface type the following command.

(1) Type ALT-O from any screen,

Even after going to the old interface you may return
to the new 'Quick Menu' by typing ALT-Q.

2.7 Using the English Query Feature

Each of the ACE databases may be queried in simple
English language. At first sight this appears to be a
really simple feature. However, it has to be used
with care 1f vou wish 1o extract useful information.

We therefore suggest that vou use the other features
described above to become truly familiar with the
contents of vach database before utilizing the English
Query feature. However, once you know how o uti-
hze this feature it has some significant advantages.
One principal advantage is that you can ask for
multi-column reports.  Another is that you can ask
the computer to do some simple calculations, like
gotting the average dose rate from a set of readings.
You use the English Query feature in the following
manngr:

{1 Type ALT-E from any screen,

(2) Use the UP/DOWN ARROW keys to select
the database vou wish to query in English
and hit ENTER.

The enhanced toxt at the bottom of the screen
describes what each database contains.

(3) Type vour query in English and hit ENTER.

The computer will fiag and let you correct
spelling and other mistakes. It may tell you
that a certain word has a number of connota-
tions and ask you which one you have in
mind. Try to answer these questions as best
you can and ask the computer to go ahead. It
will give you an answer.

The best reason for using Evglish Query 1s to ask for
a colummar report, perhaps with some calculations.
For example, you may request the tollowing informa-
tion from the database called DOSES: "Show a list of
all BWR plants, their annual collective dose, the con-
tact person and his phone number, sorted by plant
name and WNEC" You will be shown a columnar
list of all BWR plants Jisted alphabetically by plant
name, their collechive coses, the contact person at
gach plant and his phone number, The 'WNEC
above means "With No Extra Columns.” The com-
puter understands this abbreviation. Use the RIGHT
/ LEFT ARROW keys to see columns cut off by the
screen. Use the PAGE UP / PACE DOWN keys to
sce other screens for the complete report.

Another kind of question you may ask the same
DOSES database may involve computation.  The
question could be as follows: "List all P'WR plants,
their dose rates and the average ¢ose rate for all
plants”  You will get a report listing all the PWR
plants, the steam generator channel head dose rates
for cach plant and at the end the average dose rate
for all plants. This time the data will not be sorted
alphabetically by plant name because you did not
make that request.




Although it is much easior to obtain the forms of a
database by the methods described previously, vou
can do so in English Query mode also. This may be
done, for example, by asking to see specifically the
forms of all plants whose dose rates are above a cer-
tain vatue

2.8. Printing a Table Obtained Through
English Query

You can print the table that you obtained through En-
glish Query through the following command:

(n Type ALT-T while viewing the table.

This will give you a print out of the report that you
have generated through English Query. Note, how-
ever. that if you asked specifically for a form or stack
of forms through English Query, and wish to print
the form or the complete stack of forms, then vou
miust use the old commands ALT-F or ALT-S.

29. Using the Fax Feaure

Powerful fax features are now available to ACE us-
ers. The use of these features requires only a handful
of commands. These commands are described below
in section 4. In order to start the Fax program from
ACE you use the following command:

(1) Type ALT-F from any screen.

You will be taken to two new explanatory
screens, which will deseribe how to view and
tax charts, graphs and other documents
available through ‘ax. You will be asked to
press any key to leave the screens and start
the Fax program,

Note that (a) you must leave the fax welcome
screens hefore you can use the commands; (b) almost
all the commands of the '‘Quick Menu', except the
three print commands, will work from any screen of
the fax program also. This includes ALT-H, the
hang-up command.

3. The Information Available through
the Fax System

The ALARA Center has developed a fax service
which s particularly useful for transmitting charts,
graphs, photographs and finished documents, The
hist of the documents available through this service is
also obtainable by fax. The documents are in three
groups, with cach document having an identification

number in the group. Tre documents identified by
the letter 'G° (for Geners: documents) torm the first
group. This group is inte aded for our newsletier, for
sections  from  interesting, publications, for charts,
graphs, drawings anld photographs.

Perhaps the most interes ng document on the fax
system is the first document on the hist with identifi-
cation number G1. The ALARA Center collects in-
formation of interest i the area of ALARA research
from various sources. Atter several items have been
gathered, the Center publishes them in a newsletter,
called "ALARA Notes” The items in the newsletter
are geaerally topical. There s a time lag in publish-
ing the newsletter because first, we have 10 wait for
the items o accumulate, and second. because of the
delays inherent in publication, which involves edit
ing, proofreading. reviewing, and printing.  Docu-
ment G1, the unedited draft of the newsletter, s
intended to bypass this delay.  As new information
becomes available, we insert it at the beginning of the
draft newsletter. Eventually the draft is prepared for
printing, but meanwhile, users will have access to the
unedited newsletter through the fax svstem.  The
same procedure can be foliowed for the table of con-
tents of the newsletter. Thus, if users want to be kept
apprised of the latest ALARA developments, periodi-
cally they can have the document faxed to them
They can look at the contents on the first page to see
if there are any new items of interest.  The new items
are located after the table of contents. When these
items are received through the tax system, users can
stop their fax mackines so that they will not be buy-
dened with a long facsimile of intormation they ob-
tained through a previous fax.

The second document, G2, is the up-to-date hist of ali
the documents available on the fax system Docu-
ment G3 is the present articic which  describes how
to use ACE and its fax system. G4, G5, Gé and s on
are reserved for topical charts, graphs, or photo-
graphs that we find particularly interesting and
would like to bring to your attention. At present
these include a chart that lists the dollar value as-
signed for a person-rem by all US. nuclear power
plants.

Presently, the rest of the material available through
the fax systemtis from our Health Physics Technology
and Research data bases. The documents identified
by the letter H (for Health Physics Techuology) de-
scribe innovative ALARA-relared techniques being
used at nuclear power plants. Tae documents denti-
fied by the letter R deseribe rescarch projects that
have an impact on ALARA. - This information 1s
eventually published in the NUREG/CR-4409 series
of reports.
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We hope that the users will obtain the hst of docu-
ments and peruse the titles for items that they can
use in their work. Once the users select documents,
they miay tax the documents to themselves,

4. Description of the FAX System

To satisfy the users’ needs, staff at the ALARA Cen-
ter created two fax systems tor two different types of
users.  The first systom 1s called ACEFAX-1 and is
intended for usess who do net have access to poer-
sonal compaters or who do not wish to use personal
computers. These users may obtain the intormation
through thewr fax machines.  The second system,
called ACEFAX-2, 15 a part of our modified and en-
hanced on<line svstem,  Users can view the docy-
ments available through the fax system, including
charts, graphs and photographs, on their computer
screen, and then, it they wish, fax documents to
themselves.

The ALARA Conter provides its services at no charge
to the users. Hosever, because our budget is im-
ited, 1t is not possible o fax a dozen or more docu-
ments to our users every day. We therefore worked
out a system by which the callers fax the documents
to themselves at their own expense. One gquestion
that the user commonly asks is "How Jdo | fax a docu-
ment to myself?” In nearly all fax machines there is a
made called "palling to recetve.” By using this mode,
you can fax to yourself any document that has been
set up for polling at another fax machine or comput-
er. In some of the newer fax machines, polling sim-
ply implies going to the fax machine, calling the
number where a document has been set up for pall-
g, and pressing a button. In the older tax machines,
vou need 1o press two or three extra buttons, but the
procedure is very simple (follow the instructions in
your fax machine manual).

4.1.The ACEFAX-1 System

The ACEFAX-1 system is designed for simplicity;
however, it provides the ALARA-related unpub-
lished information that is in the files of the ALARA
Center. It works as follows:

b If vou wish to see the latest information we
have gathered for our as yet unfinished newslet-
ter "ALARA Notes,” poll the number (516)
282-7361 (FTS 666-7361 for the U.S. Federal Gov-
ernment), using the polling feature of yvour fax
machine. The unfinished draft will automatically
be transferred 1o vour fax machine.
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® If vou wish to obtain some other document
from our hst of documents (aiso available by fax)
telephone either (516) 282-4012 (1S 666-4012) or
(516) 282-3228 (FTS 666-3228) and pive the identi-
fication number of the document. Then fax the
document o yourself, using the fax number and
polling procedure as described in the previous
paragraph. Someone will normally be available
atone of the two numbers from 9am. o5 pm.
US Eastern Standard Time. If an answering ma-
chine picks up vour call, give your name, your
organization, vour phone number, fax number,
and the identitication number of the document
you need. We will fax the document to you as
soon as possible. At vour reguest, we will also
fax those documents to vou that are in car data
bases but not available for polling so long as your
request 1s for a reasonable number of documents.

4.2. The ACEFAX-2 System

This fax system was designed for users of our exist-
ing computer accessible on-line system, ACE. The
user can see on the screen the documents that are
available through a fax machine, including graphs
and charts. You can select the appropriate document
before faxing it to vourself through polling (how to
poll is described in the previous section). Once you
have selected a document for faxing, the system has
been designed to give you sufficient time to go to
your fax machine and fax the document to vourself.
After the document has been faxed, the compuier
will automatically log vou off the system and hang
up, Your computer must have a graphics monitor to
utilize ACEFAX-2, Nearly all modern personal com-
puters are equipped with graphics cards and moni-
tors.

4.3. Starting the ACEFAX-2 Program

The process 10 start the program is as follows:

(n Use the software and the password provided
to log on to ACE as described in section 2.1
After a few welcome screens, vou will get to
the 'Quick Menu'™

2) Type ALT-F to go to th Fax program,

You will see two successive welcome screens
describing how to wse the fax system. These
screens will describe Al the commands you
require to fax documents. Press any key at
cach screen to get to the fax program.
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4.4. Using ACEFAX-2 to Fax Documents

We have crystallized the use of ACEFAX-2 into cight
macro commands. We strongly recommend that
you only use these eight commands rather than the
commands of the program itself. The Fax program
commands are rather complicated and some of them
do not work from a remote computer, Note that the
eight macro commands will work only after you
leave the welcome screens. Remember also that at
that point most of the commands of the 'Quick Menu'
may also be used, as described in section 2.9

441 Viewing the List of Documents on ACEFAX
To see the hist of documents on the Fax system:

(n Type ALT-L trom any screen of the Fax pro-
gram (not the welcome screens).

You will have a slight wait since the hst will
be shown i full graphics form.  We have
chosen the graphics form hecause other
documents that you may wish o se¢ may
contain charts and pictures,

You will sec most of the ‘rst page, including
all the documents in the important ‘G’ group.
To see the rest of the page hit the PAGE
DOWN key.

You may only see the first page of a document. This
15 because you (71 at a remote computer and your
capability is hmited. However, the number of pages
the document contains will be shown on the top nght
corner of the document. The single page view is not
a mal * handicap, since most of the documents and
charts are on a single pege. Moreover the document
view is intended to give vou a preview so you can
decide whether that is the document you need. This
information applics not only to the list, but to all the
documents available for faxing.

4.4.2. Viewing Other Documents on ACEFAX

To see other documents available for faxing:

(n Type ALT-V from any screen of the Fax pro-
gram {except the welcome screens).

You will see the list of document files, orga-

nized accoruing to document groups and
document numbers,

2) Highlignt the document file vou wish to view
by the UP ARROW /DOWN ARROW keys.

(3) Tvpe ALT-R.

After a slight wait, the document vou have selected
will be shown to you on the white graphics screen.

4.4.3. Setting up Documents for Faxing

You should be on the graphics screen, looking either
at the hist of documents or any other document you
have selected for viewing. You have several options:

n Type ALT-H 0 exit and hang-up.
or

(2) Type ALT-Q to exit Fax and return o ‘Quick
Menu'

The above commands imply that vou have
decided against setting wp documents for
faxing These commands may be executed
from any fax program screen,

or

3 Type ALT-Y prom the graphics screen to set up
a short document (up to four pages) that you
are viewing for faxing through the polling
process,

You will have 10 minutes to go to your fax
machine and fax the document to vourself.
Ace will automatically hang-up after 10 min-
utes. Please note that the number you must
call from your fax machine to poll the docu-
ments on the ACEFAX-2 systom is different
from the number you dialed to connect. The
fax number for ACEFAX-2 is (51n) 282-789]
(FTS 666 78Y1).

or

4 Type ALT-Z from the graphics soreen to set up
the long document you are viewing for fax-
g through the pullim, process,

You will have 20 minutes to go to your fax
machine and fax the document to yourself.
ACE will automatically hang-up after 20 min-
utes,

The automatic hang-up procedure is intended to let
vou forget about logging off ACE while you are busy
faxing documents and also to save long distance
charges in case vou forget to hang-up. It also ensures




that ACE wiil be available for other users in such a
situation, Howgver if you wish to hang-up sooner
than the 10 or 20 minutes selected, then use the fol-
lowing procedure at vour computer:

n Type CONTROL-ALT-DELETE

This will re-boot your computer and also
hang-up the phong

Note that it will also terminate the faxing
process. The command should only be initi-
ated after the fax has been completed or vou
have stopped the fax at the fax machine.

444 Clearing Errors and Pending Fvents on the Fax
Program

When someone sets up a document for polling, it will
be listed as a ‘pending event’ on the first screen of the
‘ax program. It is possible that a previons user set up
a document for polling but then for some reason did
not fax it to himself. I such s the case, you will see
ane pending event listed on the screen when you en-
ter the fax program. 1t is necessary that you wipe out
this event before you set up your own document for
faxing, else vou will get his document instead.

To wipe out a pending wvent use the following com-
mand:

(1 Type ALT-W.

A number of persons obtain only partial documents
from ACEFAX-2. This is often the case when some-
one wants a part of our newsletter 'ALARA Naotes'
One can stop a fax machine at any time while it is
transmitting a document without any harm to the
system. This process, however, leads to a red flag for
the next user, informing that an error has occurred
You must clear this error before vou proceed for eve
erything to tunction properly.

If you see a red ervor flag upon entering the fax pro-
gram do the following to clear it:

(H Type ALT-A.

44.5. Additional Advice on Using ACEFAX-2

There are a few additional points we should make
vou aware o

* If you want more than one document thraugh
the same fax and are sure of the documents vou
need (you do not need to view them) then use the
macros ALT-V to get to the list of document files;

~1

highlight cach of the documents vou want
(except the last one) and press <ENTER>. After
the last document has been highlighted, type
ALT-R 1o view the last one on the graphics
screon. Now type ALT-Y ar ALT-Z to set up all
the selected documents for polling through a
single pollmg event.

We suggest you try the multiple-document pro-
cedure omly after some experience with the
single-document approach.

. From the fax pragram you can return to the
‘Quitck Menu' of the main data management pro-
gram or Hang-up the line by using the macros
ALTQ or ALT-H. However, you may do so only
if vou have not set up a document for faxing
through the macros ALT-Y or ALT-Z, Once yvou
have selected a document for faxing through
these macros, the system will no longer respond
to commands, but will log you off after the spedi-
fied period. The only way to log off sooner is to
re-boot vour computer, as described in section
4.4.3

We ttierefore advise you to complete all searches
of *ae regular on-line databases before you enter
the fax program and be sare that you are pre-
pared to tax before you use the two macros ALT-
Y or ALT-Z.

b ft 1 important to wait patiently while the

screen refresh is completed, especially if you are
using a slow modem and are inhe graphics
screen. When in the graphics sereen, wait for an
arrow head to appear at the top left corner of
your display and the left margin bar refresh to be
completed. The efficacy of a fast modern modem
15 especially apparent when using the fax pro-
gram

5. Advice on Using ACE

5.1. Loss of Connection

Sometimes a telephone connection may break during
normal communication. If this happens, our system
is designed to reset itself,. We built some powerful
eatures into the system that maintain data integrity
and secunity during normal use. Because of this, it
takes about three minutes for the system to reset in
case Of a break in the connection, so please wait for a
tew mintites before trying to log on again. Note that
this only applies to a break in the conneciion while
you were already on the svstem in mid-session, after
your password was accepted. I, on the other hand,
vour log-on was rejected, for example, because you
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entered the wrong password, thon yvou need wait
only for one mimite while our modem initializes.
Generally vou will connect sooner if you are patient
and give the system sufficiont Hme to reset,

5.2. Recording an ACE Session or
Capturing Screens

One of the best wavs to obtain and retain useful in-
formation trom ACE is to electronically record ses-
sions on your fised disk and play them back off-ling,
Anather important option is to captute screens of in-
terest on vour disk. You can select cither approach
ot both together. The simple way 10 record sessions
or capture screens 1= deseribed in section 8 of the PC
Anywhere HT manual,

5.3. Querying the Databases in English

Querying the databases is a very powerfnl approach,
because you can use everyday language. Mowever,
vou must use this feature with care, Sometimes the
information you request may not be in that database
but in ancther one. It s important to familiarize
vourself with the contents of a database by browsing
through it before vou try to extract information from
it through English Query,  For example, if you are
asking the RESEARCH database to provide informa-
tion about plant doses and dose rates, you will not
get the answer. You must query the DOSES data-
base.

Sometimes the information you request is of the cors
rect type, but it has not been prowided to us, and,
therefare, is not in the database, In such a se, a
supplementary question may clarify the problem.
For example, someone queried the DOSES database
about the average dose per worker in France. The
query was correct, but France was not in the data
base, and so the word "France” was not recognized as
a country. A preliminary command, such as "list all
countries i this database” could have clarified this to
the user.

Frequently, whea the English Query Assistant asks a
question that vou connot readily answer, tell the as-
sistant to go ahead and try to answer the question.
Often the answer ts still the correct one. It also pays
to ask the Englsh Query Assistant to show all the
forms, or show forms from a plant or country or
about a subject. The information will be shown; you
will not have o retrieve the information through
multiple querices,

54. Modems

When we first designed  the andine system, we
wanted 0 make it so simple that we would never
have 1o write this section.  However, modem
ochiiology has changed in the last yvear; modem com-
munication 15 no longer as smple as obtaining a
Hayes-compatible modem and calling a number.
Advanced high-speed modems are now very oco-
nomically priced.  They correct data transmission er-
rors and also compress data so that effective data
transfer rates may be two (o four tmes faster than
therr nominal baud rates, However, some advice 1s
necessary in their use o get the best performance.

We use am Inted 14 400F , modem.  The modem cost
about $510 and has long since paid for itself by say-
ings on long-distance charges. 1His ot it o communi-
cate ot all the standard values between 300 and
14,400 baud.  We have conservatively set the data
transmission rate ar 19,200 baud (9600 x 2), We have
sot the hardware flow control (CTS/RTS) lines to
ON.  The modem not only obeys the latest interna-
tional CCITT protocols, but also the US. MNP 4 and
5 protocols. 1t also s fully compatible with the older
Haves-compatille mokdems.

To ensure that ACE is fully compatible with most
available modems, we have inked this modem with
maodems from ¢ight different manutacturers without
any problems. Among these were Hayes Smartmo-
dem 1200 and Ultramodeny Y68, three Intel modems
ncluding a 9500EX modem and the SatisFaxtion
board, a Vantel, a Zeos, two Practical Peripherals, a
Towhiba, and a CTS Datacomm modem,

Hefore issaing, a password, we always check it out by
using one of these modems. Whepever someone who
wias having problems has called us, we have always
been able to get him on the system.  However, trou-
bigshioting can be o problem when we do not have
the user's modem manual and other pertinent in-
formation. Therefore some suggestions are provided
below which may avoid pribl - os. I you ' have
difficultios, please feel free to call us, vither at (516)
IR2-4012 or (516) 282-322%,

541 Some Basic Sugpestions

Any Hayes-compatibsle modem should be able to con-
nect to the system. However, for modems which are
not shown i the list of modems e the 'Connect
Type ficld of the ATERM software, you may need to
do some work. You should also be made aware of
the best way to got the optimum performance from
the new modegs which compress the data during
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transmission, This will not only save money but also
make interaction with ACE much more pleasant. The
best way to avold any problems is to duplicate our
setup at this end.  Here are some useful items to
check:

» Use omly the remete part of the pcANY-
WHEREF 1 sottware called ATERM to link with
our system, Any other communications package
will not work property. Make sure that your mo
dem is on, the telephone hne i properly at-
tached, and the cable connecting the modem to
the senal portis in sound condition.

. For absolute compatibility with ACE, use an
Intel 14 4EX or an Intel 9600EX modem. For high
perfotmance, vou may also use other moadems on
the market which check transmission errors and
compross data, These abey either the US.
MNP, MNPS protocol or the CCITT V.32, VA2
bis protocol. 1f vouw use one of these modems, set
the baud rate on the ATERM software to twice
the modem baud rate for MNDPS and four times
the baud rate for V.42 bis modems, up to a maxi-
mum of 19200 baud. Do not set the baud rate to
‘Auto’. This way you will make use of the data
compression capabilities of these modems and
vastly mcrease the data transmission speed.

» I you are using an external modem, you will
normally be using the Comm DPort COM1, How-
ever, you could be connected t0 COM2, so make
sare you know which Comm port you are using.

4 If your have an older copy of pcANYWHERE
11 your modem may not be in the list when you
select ‘Connect Type', You will not find many of
the new data compressing modems, such as Intel
9600EN in the modem hist offered. For these mo-
dems, for optimum performance, you will need a
new file, either trom us or from the bulletin
board of Symantec, who market the pcANY-
WHERE Ul sottware. This file is called AWMO-
DEM.CNF You will have the older version of
this file which you will need to update. Proceed
as follows:

Using DOS, rename the existing AWMO-
DEM.ONF file in your ATERM directory AW-
MODEM.OLD. Copy the new AWMODEM.CNF
file to ine ATERM directory. Then, when you
look at the modem list, you will see the Intel
9600EX madem and a host of other modern mo-
dems listed. If vour modem is still notin the list
then vou may select "Hayes Compatible’ for mo-
dems with no data compression. For madems
with data compression capability (MNFS or
V42bis) it s better to try selecting another data

compressing modem similar to your own mo-
dem.

. You should set the hardware flow control

(RTS/CTS) 0 YES. You can do so by hitting F7
for Install on the ATERM main screen, and select-
ing Instatlation Options. After this, you should be
able to connect at up 1o 19.200 baud without any
problems,

» It is bettor o use the highest baud rate the

maodem is capable of rather than the Aulfe setting
However, you may need to experiment here and
see which setting gives a good connection and
the highest baud rate.

. When using the Fax program and older mo-

dems that do not have error checking built-in,
you may sometimes lose vour scroen if you are
on a noisly telephone line. This is because the fax
program transmits a lot of information, which
really taxes a moaems quality. If this happens,
type ALT-H to hang up the line. You will be
logged off and vour screen will come back. You
may like to try again on another less noisy line or
at another time when there is less traffic on the
telephone lines, The best Jong term appioach is
to get an error cheexing modem obeying one of
the two protocols described initem (2). These
modems are now very reasonably priced and will
pav for themselves very rapidly. The screen
blackout should only occur in the fax program,
when using a non-error checking modem and a
nosy telephone ine.

5.5 Providing Information to ACE

A large part of the mformation on ACE has been ob-
tained from the nuclear power industry and we pro-
vide it free to our users. However, one of the main
intentions behind ACE is for users to exchange in-
formation among themselves, with minimum interac-
tion tfrom us, Thus, we have made provision for
users to provide information to the system on-line.
We also designed the system so that isers may obtain
a printout of the blank form of each database directly
from the on-ling system; users can then fill out the
form at their leisure.

To provide new information to the ACE databases
on-tioe, the user needs a special password, namely
UPDATE. This password takes you to a specia sec-
tion of the system, which contains the previous forms
provided by the atilities. To avoid filling out in-
formation which your plant has already provided,
such as plant name, rated power output, and in-
service date, vou need to only update the information
and change the date of entry, To update your form
sedect FILE from  the main menu  and  then
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SEARCH/UPDATE from the file menu.  Give the
first few letters of vour plant name, followed by two
dots, in the field called PLANT (e.g. BYR.. for Byron)
and hit F10. If vou are providing information for the
first time, select FILE from the main menu and then
ADD from the next menu.  This will create a new
blank form for you to fill out.

The first field in each database asks whether this is a
new form. Please type a "Y' for Yes in this field, so
that the person who examines your entry and trans-
fers it to the main databases can tell whether or not a
new entry has been made. Call us at (516) 282-3228
and apprise us of your entry. We will examine your
form and, after minor editing, transfer it to the main
database.

If you do not wish to update the information on-line,
but would rather do it in the seclusion of vour office,
we suggest that vou connect to our system and obtain
a blank copy of the form. You may do so by using
the online updating password, UPDATE.  Select
FILE and then SEARCH at the menus. Tab to the
field entitled 'No.. type 'MAX' in this field and then
hit F10. You should see . blank form on your soreen,
To print this blank form to your local printer, hit F2
and then FIt. Once you have filled out the blank
form you may mail or fax it to us.

The final procedure for providing information for our
databases is the conventional way. You may call us

|
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by phone at (516)282-3228 and request blank forms
for any database through the mail or by fax machine.
We will send them to you. You can complete them
and send them to us at your convenience.

6. Conclusion

The ALARA Center's information system was started
with modest objectives. In the course of time a var-
ied and many faceted system has evolved which pro-
vides the Nuclear Regulatory Commission and the
ALARA community with a great deal of information
in areas of ALARA rescarch, A large amount of
credit for the success of this endeavor goes to the
sources that provide us information or allow us to
fre. Iy use their information.  For this enterprise to
remain successful, it is important that our users not
only continue to use the system, but also to feed in-
formation into it, 50 that it may be used by others for
the benefit of all radiation workers. To ease this task,
we have made it possible to update information on-
line, We also are ready 10 receive any interesting in-
formation or. paper and input it into the system. We
hope that the new capabilitios of the ACE system will
prove to be very useful because up-to-date informa-
tion will be available to users both through searches
of the databases and through the fax svstem. It you
have any suggestions on how to improve the system,
we will be very pleased to consider them.
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| ACE: Quick Reference Guide

Name: Password:
Organization: User 1D:
1. Connecting to ACE 6. Printing a Stack of Selected Forms
(1) Switch on your computer and modem (1) Type ALTS, while looking at one of the
2} Start the ATERM communication pro- forms in the stack.
) ‘f':‘;:“ﬁ 7. Tore-view the 'Quick Menu'
v i £ R
(4) Hit ENTER when prompted 1o do so. (1) Type ALT-Q from any screen
(5) Type password and hit ENTER, 8. To use 'English Query'
(6) :\.%:Kk‘\gunu will appear, showing the (1) Type AUT-E from any screen,
g (2) Use UP/DOWN arrow keys to highlight
2. Exiting ACE the database vou wish to query and hit
(1) Type ALT-H from any screen ENTER. . _
_ [ (3) Type your query in English and hit
3. Browsing through a Database FNTER
(1) Type ALT-B from any screen (Try to read section 2.7 of the manual be-
(2) Highlight a datab s¢ with UP/DOWN fore using thas feature)
SERE SyS Ar i SN 9. Printing a Table Report obtained
{As each database is highlighted its con- th h 'English Query' (blue
tents are described by an enharnced line at roug ngie i d 2
the bottom of the screen). screen).
(3 To see other screens of a formy, use (1) Type ALT-T while looking at the table.
PAGEUT /PAGEDOWN keys (not ; P .
Prrrbole bomiriibizn b 10. Printing Forms obtained thrr agh
3 RN : " : ' H s
(4) To see the next form, type F1{, to see E“ghSh Query (white screci).
grevious form, type F9. (1) Type ALT-P to print the form you are
4. Printing a Form g
or
(1) Make sure your printer is UN (2) Type ALT-S to print the stack of forms
(2) Type ALT-I" while I oking at the torm sclected through "English Query',
you want ta print. - '
: ¥ 11. Startirg the Fax Program
5.  Searching through Keywords H ;
(1) Type ALT-F from any screen
| (1 Type ALT-K from any screen {You will be shown iwo explanatory wel-
(2) Highlight a database with UP'/ DOWN come sereens, describing All the com-
arrow keys and hit ENTER. mands required to fax documents).
(A blank form of the selected database (2) Press any ]kvv to Ica‘\"u cach welcome
will be opened, “wnh the cursor in or near aoreor- .-
a field called KEYWORDS) (3) Give an appropriate Fax program macro
{3} If necessary, use TAB key to move cursor command (described below).
w the KEYWORDS field. i ! : -
- . i Y
{4) Type a partial keyword, followed by two 12. 1f You ge‘.d‘sconned‘d dunng an
aots, and hit ENTER. ACE Session
(e.g for CORROSION type CORRO. ) (1) Wait 5 minutes bofore re-calling ACE
(5) Use PAGEUT /PAGEDOWN to see other oty . .
[ e 13. If Your Log on is rejected when

screens of a form
{6 ‘ise F10 to see the next form on the sub-
ject; use F9 to see the previous form

trying to connect to ACE

(1) Wait 1 minute betore re-calling ACE.
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BNL ALARA Center Data Base

HOLLAND R-229

VERALIGHT - ANEW LIGHT MANIPULATOR FOR STEAM
GENERATOR INSPECTION

Kevwords: COMPONENT RELIABILITY; STEAM GENERATOR
NSPECTION; TUBE PLUGGING; ULTRA-SONIC INSPECTION

Principal Investigator: Project Manager:
iy MHix gatratin H. Vermaat

SUITMO B Vermaatl Technics

¢brokendiik foolhowk M

aTLK, GOUDSWAARI 1235 XK, ROCKAN]E
MOLLANI AOLLAND
Phone: 31, 18642155 Phone: 31 18693358
Objeclives: "o design, devel P wid build a light robot for the speatic purpose of inspecting

waclear power plant steam generators To optimize this robot for positioning flexibility and for

liwy tachiat.i CXPOSUres

Comments: (he designers of the FLEXIVERA device, a pertect tool for steam genet ator
tenance because of its accuracy and hifting capability have successfully designed a hght

nsj tion robot which 1s well suited tor carrving out steam BENCrator mspe tions. This new
bot, namied VERALIGHT, 16 designed to perfarm light duties su h as tube plugging,
positicning of eddy current multi-probe holders, ultra-soni inspection and boroscope

INSPeCtion

csitioning fAexibility and radiation exposure hmitation are particular features I'he woight
reduction greatly improves the robot's ease of handling in front of the steam generator
manway . Floxibility of positioning is optimized by the unigue feature of the VERALIGHT
being abie to damp on to the tube sheet with 118 ary.g, 80« nabling the shoulder to swing out to

WhW Base o !
W l«.llv‘l itiom

Remarks/Potential for dose limitation: Onc reasor for low radiation exposures is the
fact that VERALIGHT is installed from outside the steam generator channel head in less than

WO MINUtes

References: "VERALIGHT Manipulator Promuses Dose Reduction”, ], van Hoogstraten
Nuclear Engineering International, January 1988 Vol. 33, No. 402, pp. 30-31

Duration: from: 1986 to: 1988 Funding: N/A

Status: Completed Last Upddh‘: November 21, 1991



BNL ALARA Center Data Base

U.S.A. R-250

DEVELOPMENT, FABRICATION, ANDTEST OF THE ODENSS
MAINTENANCE VEHICLI

Keywords: REMOT] STEM, ROBOTICS

Principal Investigator

Objectives

ool " E #y

Comments:

' i #e et

!

Reterences:

Duration: from: 19585 to: 1989 Funding: N/ A

Status: Comploted Last Update Apr




BNL ALARA Center Data Base

SOURCEBOOK FORCHEMICAL DECONTAMINATION O}
NUCLEAR POWER PLANTS

Kevwords: C 'ERATIONA VIAINTENANCE TECHNIQUES

ECONTAMINATION; RADIA

Principal Investigator: Project Manager:

{ Wid & ";‘-A..

Il‘ in !n Wl }:l»-. £
"31.'ii1l"k'-» A
1 Ao |

Phane Phone: (415

”l‘]x'«ll\x'\ ] FCeDO t techn ! 1on on Jdecontaminatioy

( “"1““(.‘“'\ | MO e virview of Chemical decontamimation technolog
‘ wt-benefit analysis, planning

highly cost-effective for BWR recirculation systems
wan $HOO0, PWER channel head decontaminations ar
PO TOM vid
| LM Birovess ame § OO S o is
LOMI proce appears innocuou and i
m BWER decontammation
1 to be a major problem with ditute chemical
VLTS
vaste management techniques should substantially reduce waste volumes
iower resin loadings with LOMI will help avoid solidification problems
Improved decontamination planning has substantially reduced critical path delays
and increases effectiveness
An EPRIE methodology for cost-benefit analysis can help utilities determine when to
|

pertoim gecontamnabon

Remarks/Potential for dose limitation; This so book includes summaries of the
highlights trom EPKI studies of decontamination technology, and 1s an important guide for the

cupational Radiation Contral Program. Technologies described in the sourcebook

ons learnmed t iihities and ways of reducing radiation exposure for future

References: ‘Sourcebook for Chvmical Decontamination of Nuclear Power Plants”, EPRI

NP-6433 S

ey tal }‘-.‘;h‘H August 198y

Duration: from: 1989 te: 1991 Funding: N/A

Status: Complete Last Update: April 16, 1992
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BNL ALARA Center Data Base

Principal Investigatos

Phone $0 0N

Objectives

Remarks/Potential tor dose limitation:

x 1
}

References: i ' ! Control Radiation Buildup at BWR

FPRI Report
Duration: fro i 194 Funding:?

Status: Comploted Last Update: A
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BNL ALARA Center Data Base

FRANCI R-257

PWR STEAM GENIRATOR PRECONIHTIONING STUDIES

Kevwords: CONTAMINATION PREVENTION; PREFILMING; INCONNEI
Principal investigator Project Manager:
I C. Wood
Fliin ! wor K it it
] ! 112 H 1y nu I v
) 1l \ A 14 34
» 5 .\
Phone: (11273 60 (3 Phone: (4]1585]
“hlk‘(‘(l\i."\i | i of this project 1s to determine the effects of prefilming using h
e on the release of corrosion products from Inconnel steam generator tubing
Comments: Loop tests will be undertaken to measure rédease from Inconel 600 ar
4 ] wiork linked o other EPRI studhies and i directed at iating preconditioning
wihods | pphied o replacement steam generators before st i1

Remarks/Potential for dose limitation:
References: !
Duratior:  from 1987 o 1980 Funding: N

Status mplt Last Update: \pril 94
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US.A,

PWR CORROSION TESTS USING LOMI

MOVAL: CORROSION: LOMI: PWR

SYSTEM DECONTAMINATION

Kevwords: CON'T

DECONTAMINATION; FUI

Principal Investigator: Project Managen

V\ Wood
V | } | } b tric | vior | rch Inshitut
! ' 112 4" ¥ i
{ Box 10412
i At CA MM
Phone: (41213747 Phone: (4158552379
(’I‘it‘\“\(j\: I yit project is t qualify the LOMI decontamination progess for tull
tamit { 1 I Y'Yt timnen IS i 4_'H¢"\|'|"\ }*‘- Wi hi |Jl moved
Comments: prehensiy wroston test program with LOMI has been carried out it

W tt % ti R& r using Westinghouse PWR maternials and
{ [ ng t AN-DI f'vi'\";'i wess 1s being funded by Con
Il It od in ering evaluation to be tunded by other utilities
IO \ Jdu iy materials-testing program ftor subsystem
n i1 udmg appheations paran.eters, materials
I rm tor coolant sysiem (KCS) components, fluid
t | ! jut uirements, radwaste 1ssues, recontamination
raciivlogic | nomi caquipment desipn, and licensing considerations, In the
thre v X tosts o ¢ than 2K pecimens of 39 materials in th prmary coolant
LI v X1 ” V lOoOp at va ] CHOCTHIeS w'!‘.ni.v!!h‘;" flow conditions that would be

yperienced in  plant decontamination u ’L"':U:h\'w\l:JEli“ﬁ]H!;'-

| Remarks/Potential for dose limitation: The main observations from the three-cyele

| AP/ LOMI ex and ceramics that ari typically le

& T ! rat { mMwetals, aloy

t wild be observed atter a fow vears of normal servig
|
| result of th i g iluations, | RS chemical decontaminations using, either the
| | (M Or AN EREM Prie t an "v'l'v'!‘hm_’ with a high “‘\"\:fl’\ of confidence
1 ind assurar antficant img act on plant equipment. The safety evaluation concluded
| that ¢ither the AP/ LOMI or AT'/CAN-DEREM chemical decot .:HlelIv\ll"lak.t“\~\\"~\.lll[‘(

R i many as three un vithout adversely affecting tne functional inlegrity of existing

' m | al it

References: PWR Full-Reactor Coolant Svstem Decontamination”, EPRINP-7512, Final

Roeport W Pen riYel, 4 I't Juahiticat f Dilute Chemical Processes for PWR

Full- Reactor Coolant : \ nat EPRI NIP-7514, Final R port, November 1991

Duration: from: 1985 ta: 199 Funding: N/ A

| Status: Compl Last Update: April 12, 1992



BNL ALARA Center Data Base

S.A. R-260

CRUD TRANSPORT CHEMISTRY

Keywords: CONTAMINATION PREVENTION; CRUD; CRUD TRANSPORT
VWA 'A Is ( ] ‘ MISTRY
Principal Investigator Project Managet
: " , j
’
| ; !
b g i
K
Fhone Phone 4
Objectives: The aim of this prodect 18 to in lerstandine of factofs influes
i ! W 1y i ' ! 10 { | i M
— " .
Comments: T} h pr { dving both experimental stud ind in-deptl
{ i 1.1 i | Iy | t f
| ' to- { ' { [ flu iba
1 WR } j ot b B'WR ¢f
ot Rl prowect
algel i ! ry-tank model of 1) rud tr P
! 4 ' it ' 1at ] st i} 4 [ 4 t
k j . b \ ried
f ' : | Y
- 1

Remarks/Potential for dose limitation:

References r vy I try Cand s Revision FI'RIN AR

|

Duration: from: 1954 to: 19 Funding: !

Status: ¢ oloted Last Update: A; CL
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CANADA R-261

OQUALIFICATION OF COBALT-FREE HARDFACING ALLOYS
FOR LWR

’\\ \\\Utd‘-

Principal Investigator:

)

Objectives:

|

Comments
il hardia \ Jor prototy p T alloys to be evaluated
['he allovs will by
ity destgned to stmulate LWR
monttored and compared with tiat
(3T pPrit rv Obectivi )-l\,_..ulf.!n W
thot wrk has wdentified a num

Remarks/Potential for dose limitation: This project should play an important role in
L} ' !
redu i mmber of cobalt-tree substitutes tor hardlacing

vl i L

vardfaced with the iron-base allovs using ;‘I 1sMma

testing, under PWR temperature, pross

Reterences: !
Duration: tron ~ ' Funding: N/A

Status npleted Last Update: Apni
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R-262

A

PRODUCTION OF NOREM HARDFAC!ING ALLOYS

Kevywords: CONTAMINATION PREVENTION: COMPONINT RI ABILITY
FIARDFACIN( ALLOY: VALV
Principal Investigator: Project Manager:
il Nvby oy (ke
i N | L | tr | [ i n L
12 Hill v { ! |
4 | “. tl ]

Phone Phone (4158557

(H‘{l'\ll\t'\j Y ool t POk i Ftan eld mal [ lor and «
! t product i the! M ' vt { e y il
) P f 184 i ird N '  practice Ay " o Lt q $ { 'y
W NOKEM | | f
Comments: proy | § fe gas atomized powder for PTA applications to EP)
bractoir { 104 ’ [ pi dive for prox hid { wire thet cand
| ] ! s H \ refurd ) 1) | 1
! { { 1 idated t h tatic i ¢ Malk OREM produ i il ot
Lat § t 11 1)
Nvbs { Stoody 1 ro St | produced gas atomized powder that is b
od | 8 & 10 i endor \ ek (@ ibcomtractor to the EPRINDI nler) h
priciuced § t b b t I weld wire. Latrobe Steel © as subcontractor to Anval Nvin
! fivr 'll TR | ] i A v hi } ] 3 1) 1 y.1:" ) wrat el g 1 i »
by i o bar k. 1 | thi Hd substantially ¥ uCe ! f progd ing sol
» . 1 : '
Remarks/Potential for dose limitation: Production of this hard | oy |
I npariant f fuc g radiation « PRSI | maki
t1 jhst ’ " ) ' 154 i IOt ; \ ' 1 v'v,‘~ Nt
References: !
Duration: from: 1988 ta; 1984 Funding: N
Status: Completed Last Update: April 1, 199
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Kevwords

P sal T
II'I\I‘ al Inves

Objectives

comments

)

i hose of th

Reterences:
Duration: from: 1958 XY Funding: !

Status: plet Last Update: Apnil
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S.A R-265

RESEARCH REACTOR LOOP WATER CHEMISTRY STUDY

Keywords: CONTAMINATION PREVENTION:; CORROSION PRODLK
A ‘ | 1 1 A\ » "‘\ ] \ y \ ‘! ,{ “ ] | .‘ "»\h \ R . ‘\l" i
(N [TONING WATER CHEMISTR PH BORON
Principal Investigator Project Manager:
5 } W ki
\ | tut
Hi V "1
! SR
Phong Phone 4 ~
Objectives f this preoy - by the effects of water chy try and surface
1 (I I TR | h ri
{ i} { and | fitrat core n
Comments: } project wit FERCO), who is funding the loog istruCtion
bgs 1y | lod der this project began in late 195 Ihe indtial
{ 1 1"Wh 111
! { ' 1By i1t Il
Remarks/Potential tor dose limitation
References . : | 94
Duration:  from: 198 to; 199 Funding: N

Status: plet Last Update: April 1, 1992
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R-266

RADIATION FIELD AND DOSE DATA ASSESSMENT

Keywords: CONTAMINAT
AA AT :

VAINTENANCE TE(

ION PREVEN" ION; Ol
NIOUES; DOSE CORRELA
) "‘T‘E( “,‘ \\’_ ‘\:\\ : A .\\\( 1 () ' \( } 1

\

'ERATIONAL AND
FMON; RADIATION
IME; Al

Principal Investigator: Project Manager:

118

Fhone: (408 1y H RS

: Phone: (415)
Objectives: Th

parameters

um ol ti s b wrrelate = Gdose data s 1';;1‘114-‘-' Hh
tuding outage soecial maintenance, and radhation fields
“tablish the relative importancs

in order i
of general radiation fields and hotspol Jetermining
rkor dor ! tablish s pli & with the technolomes identitied below
Comments: This proy PHOMLOT WK radiation tieids emj hastzZing ilv‘%?» that |
improvaed water chen repla. +Jd recirculation piping, decos
vatin ProCesses FDOse rate
Proect started in ‘\;-r!l 1986 The

new plants *vhi h PeTate

taminated
MAEIONING / prasst

7 plants. The

issoCiated with those

with zin
imenck and WNFP-2, have naturally occurring

2in ind thie th
VALY Process

ions by the

Measuremoents wer ;o\-!!.un\.-‘j in 1989 at

it Yankee, Clinton, River Bend, and Millstone-1
dihration of plant instrumentation o program instruments
bration facility. PMlant @

NCASUTOMICNLES Wt shtatned and

In addition cal and radiochemy

Chiem al 1ata have been
lectric Fuel Warranty Operating Limits database
Remarks/Potential for dose limitation:

al |

f this proj

I ¢ I shed and prefilmed sh
' piping that was only ¢! I

Cmnection lower

wors dose rate bu l\!'.r" Dy about a factor of tw
vonzine plants with forward-pumped heater drains
vants with «

have hl."fn'! ’ IS
ascade drains

ontamination trends at nonzine and prefilneed plants ar - simi
Dresden-2 indicates that hvdrogen water chemistry has
114 "

Or recontamimation

1O periodi atly
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U.S.A. R-267

PASSIVATION AND SURFACE CONDITIONING

Keywords: CONTAMINATION PREVENTION; PASSIVATION; SURFACH
CONDITIONING; PALLADIUM COATING,; CORROSION; COBALT-60;
ZINC INJECTION; PWR; BWR, "'NC ADDITION

Principal Investigator: Project Managen

N Technologies H. Ocken

Radiological & Chemacal Tech Electric Power Rescarch Institute

Atomic Energy of Canada Limited | 3412 Hillview Avenue, P.O. Box 10412
Ottawa, ONTARIO Palo Alto, CA 94314

CANADA US.A

Phone Phone: (415)855-2055

()biccli\'cs: The aim of this projoct 1s to qualify advanced passivation/ preconditioning
methods that reduce cobalt-60 pickup by using these methods on plant components whose
performance will be monit red over a number of cveles; to run ippropriate lab, loop and plant

tests to insure that these moethods will not adverse.y aftect othey plant components

Comments: Metalls palladivm and nickel films have been identified in loop experiments
under bath simulated BWR and PWR coolant chemistries, as showing the greatest ability to
tesist cobalt-60 pickup. Small palladium-coated components have been inserted into operating §
reactors to contirm the loop tests, Loop tests will be rerun using a number of different
palladium coating techniques to identify those best suited for reactor applications

Experimen’ at AECL are investigating whether zine additions will reduce cobalt-60 pickup
under simulated PWR conditions. Loop tests suggest the Zn injection under PWR conditions
has no effect on corrosion product release from Inconel 600 but reduces cobalt-60 pickup on

stainless steel

CIMENS NAVE DO CXpx wed on the steam generator inserts of the
I WE, and a coited reactor water sample cooler has been inserted in the Quad
Ihe mitial measurements at both sites are not encouraging, and studies will be

mitbated to elucicdate the ditterences beétween measured valves in loop studies and .n the tield

Remarks/Potential for dose limitation: Zinc injection passivation has been
demonstrated to significantly reduce radiation fields at BWRs. One interesting outcomie of this

project will be to ¢ - nonstrate the efficacy of the technique for PWRs

References: H. Ocken, "Surface Treatments to Reduce Radiation Fields: Test 1 Op Studies

and Plant Demonstrations”, EPRI NP-5209-SR April 1985

Duration: from: 1984 to: 1990 Funding: N/ A
8

Status: Complet Last Update: April
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L8 A, R-268

FEEDWATER FLOW ELEMENT IMPROVEMENT

Keywords: CONTAMINATION REMOVAL; OPERATIONAL AND
MAINTENANCE TECHNIQUES; CORROSION PRODUCT,; SURFACE

Project Manager:

H.Uken

Ele tn Powor } SUATC!
3412 Hillview Avenue, P S
Palo Alto, CA 9434
USA

Phone: (415857

Objectives:

Comments:

Reterences:
Duration: fron Funding: N

Status: Proposed Last Update:




l\.\i‘!\\i‘il)! \‘\i‘\‘\_
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RESIN SEPARABILITY TO IMPROVE POLISHING UNDER
MORPHOLINE AVT

Kevwords: OPERATIONAL AND MAINTENANCE TECHNIQL

Principal Investigator Project Manager:

< Act1aviey 1l &L

Objectives:

Comments: A eparation pPrix basy ibrating tilter 18
it dumn to obtain several degre
wchieved u pra tice o the levels
IHOC] UL ntly, mixed beds will be made uy
odium leakage will be measured as the be

WOT} line (and other amit breakthrough

Remarks/Potential tor dose limitation:
References: !
Duration: from: 1988 to; 195 Funding: N

Status: [ Last Update: April |
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U.S.A. R-274

OXYGEN TRANSPORT IN BWR CYCLES
Keywords: COMPONENT RELIABILITY; OPERATIONAL AND
MAINTENANCE TECHNI
TRANSPORT; BWR

NIQUES; OXYGEN CONTENT; OXYGEN

Principal Investigator: Project Managen

O State Universaty [ Passell

Han ;)‘u‘.
IDheg A Electric Power Research Inshbute
3412 \‘“thll W AVEeNUL PQ !"n’- 10412
Palo Alto, CA 94314
US.A

Phone Phone: (415)855-2070

Objectives: The aim of this project is to design software capable of estimating the dissolved
IXVEen content of wator at key paints ina BWR steam/ coolant evele for use in }'h"\h\!llu;

Crosioy arrosion of the piping

Comments; In this project, software models previously used to calculate amine distribugon
n PWR secondary cveles will be used to compare omputed oxvgen levels with measured
1 levels in BWRs, This software is to be incorporated i the CHECMATE code maoditied

r BWER two phase flow regaons (the wet steam piping)

arking draft of the software has been demonstrated at a recent CHEC users megting
er, SOome uncertainty exists regarding the efect from oxyvgen of certain cycle
mponents. This will need to be resolved before satistactory agreement with available plant

}

measurements is achieved

Remarks/Potential for dose limitation: Improved techniques for predicting

erosion /corrosion will increase piping rehability and should result in less exposure from
ntenance and replacement

References: N

Duration: from: 1t ‘ Funding: N

Status: Completed Last Update: April 12, 1992
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REMOTE REPAIR TECHNIQUE FOR MSIVS

Kevwords: REMOTE SYSTEM

FEPAIR; REMOTE WELIDING

Pring ipal Investigator:

MSIV; STEAM 150

ATION VALVI

Project Manager:

a remiots

B8

1 )
.i.'.", HIteS

was U

1
Yaivi

hine whi

REMOT

wd guides

mitrodled

i.l"cl !’.l”'('
to qualify welding
H\'li\‘l .I'.l-l
alized « Juipment would be

i‘\?\’\

cutting:

t IS ‘!‘\IY\( Wl
} { 2 Lunt (.} ‘\'\)-ll‘..l' "Il\":'v
\ \ 'S Curteer Avenu
San lose, CA "“',""
‘ \
Phone Phone: (4118)%2 1N
Obyectives: The aim of th pect s 1o dey P a Pro. to refurbish thy
i th \ 08 1S { ar power plant N
( (l”!n\l‘“l\ ot ‘L‘,' T hines with remode ""«".1!"-"1
tod o 10 t hardtaoin the seat and gude nibs. The inten
i ving the gas tungsten arc v t';th\;‘_"» AW ;"\N~
] I i tione i tormancy with the Amoencan So0ety of Lngingeer:
we Vessel Code, Section [X requirements. After preliminary trials with standard boring
| facing port gquipment, it became ot S that verv sped
ed to produce the gaalily of machining anticipated. The machining requirements of
MS roturbish ore met thy l‘.x!\i.’.;!i"-'!‘ heck of u”;'.lld!nz ters of the
brected by the machine which will perform the cutting operation s
t up and gned with n vmam mngidity, and 3) us i Ma
! hicl los single point too! tor line borir ind rougd

)
n

emarks/Potential for dose limitation: Main stean

n isolation valves

thu

coted o whal ikage tosts to satisty stringent technical s
) { ) { POTA D
1 tiIstacton itk rat However ach (.1i\"!n.'..\',u
hardia mat hich has been applied to the valve s
perat EXPO base matenal. it becon necessary to restore
i1
!
This techrigii ! xposure of .-‘;‘1.‘-,';\-Iw-m.n"nb
i i ahon il t O limits the nan
1o the o
References: ; 5 . ,
weterences: |} I | riects K W Repair 1 !;1|\":l< !
ternation cotember 19858\ 33, N 410, p. 4¢
Duration: from InN to 1KY

H‘J!UH:« mnlotodd

Funding: N

Last l'pda!c. April

ha 1}

1GUD
i -~

MHIVs

pecitication reguirements

rattsmaen recinred t

viid deposil

in BWRs

| pertormed on the sgating surtace 1s somaetimes H’\iiil!‘.\‘ o
Wi ration removes some of the

it by weldin: Whenever the

it oS

3 |
Originagi

clated maimtenance workers
r oof

i A0

his
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INTELLITORQUE : ASYSTEM FOR MONITORING ROOT
CAUSE OF MOV MALFUNCTIONS

Keywords: REMOTE SYSTEM; MOV; MOTOR OPERATED VALVE:
MONITORING: VALVI

Principal Investigator: Project Manager:
B. Brooks
| lz“\“‘lx ['\‘»'-\‘I l‘:!'w‘.\h h l'w~’.!llitt
3412 Hiltview Avenue, PO, Box 11412
Palo Alto, CA 94304
LUS.A
Phony: Phone: (4178552411

()bit‘u ves: [he aim of this progct 1s to identity the major causes of valve maltuncbions and

provide a means of effective corrective action

Comments: The Intellit wrque control unit can be focated at the valve, at the motor control
enter of the valve operator, or in the main control zoom. The system uses a continuous input
i intarmation concerning valve stem position, valve stem thrust, and motor foad (which is a
tunction of motor voltage, motor current. and phase angle). The system electronically

compares these input data with pre-adjusted se? points to control the actuation of the valve

Adjustment of these set points s relatively simple and is maue at the control unit. The control
unit provides a visual display of valve stem thrust (tension or compression), valve stem
position, valve stroking time, and the open and closed trip tfunctions of position, thrust, and

motor load. The system has successfully completed a « omprehensive laboratory test program

Long term held tests have begun at two nuclear power stations: two units have been installed

at Point Beach station (Wisconsin Electric Power Co), and two units wiil be installed in

Comanche Peak station (Texas Utilities Electric)

Remarks/Potential for dose limitation: The failure to operate or the improper
Operation of motor operated valves has resulted in: 1) loss of plant availability 2) large

expenditure of mamtenance resources, 3 personnel radiation ex, - sure, and 4) advers mpact
on plant satety, The Intellit Tque systom s expected to reduce pe:onnel exposures, increase

pl.nn! availabilitv and satety, and lessen the requirements for mab.tenance
Relerences: improvement in Motor Operated Valves", EPRI-NP-4254, November 1985
Duration:  from: to: Funding: N/ A

Status: Completed Last Update: April 12 1992
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U.S.A. R-277

USING ULTRASONICS TO AVOID CHECK VALVE
DISASSEMBLY

Keywords: COMPONENT RELIABILITY; ULTRASONIC; VALVI
MONITORING; REMOTE MONITORING

Principai Investigator: Project Manager

D). Ciesielski D, Ciesiclski

MOV ATS Ing PAOVATS Ing

200 Chastain Center Blvd., Suite 250 200 Chastain Center Blvd., Suite 250
Kennesaw, GA 30144 Kennesaw, GA 30144

USA USA

Phone: (404 424-6343 Phone: (404)424-6343

Ubjecti\’cs: [he aim of this project is to provide a diagnostic system based on ultrasonics

'

O LOSt valvoes tor mstabilty

Comments: The CHECKMATE system monitors check valve dise posttion with ultrasonics
I'he ultrasonic beam travels from a sending transducer through the valve body and is reflected
back to the receiving transducer. The valve disc is located by adjusting the transducer angles
to tocus the beam. Once the disc is located, the sound path travel distance is determined by
measuring the “me between transmitting a pulse and receiving it. The sound path distance is
then combined with the transducer angles and the distance to the valve hinge pin to compute

the dise post ton

In previous testing, only a small percentage of values, which would have been anticipated to
be unstable using design guidelines, have shown any signs of actual instability. If most of the
check valves identified as potentially unstable using tie design review approach are, in fact
stable. it is reasonable to assume that some check valves which are thought to be stable are not

stable. The checkmate svstem can provide a reliable answer to the stability guestion

Remarks/Potential for dose limitation: While check valve failures have become a
significant concern in the nuclear industry, the actual percentage of valves that have failed
tother than seal leakage) has been small. Using a diagnostic system based on ultrasonics, it is
passible to test valves for instability, thereby avoiding extensive design review eftorts

unnecessary dismantling, and occupational exposure

References: 1) D. M. Ciesielski, "Using Ultrasonics to Avoid Check Valve Disassembly
Nuclear Engineering International, September 1988, Voi. 33, No. 410, pp. 42-44. 2) Electric
Power Research Institu

it Application Guidelines for Check Valves in Nucdlear Power Plants
EPRI NP-5479. 3) W, |. Raymever, “Application of Check Valves with Unsteady and

Non-uniform Fiow Conditions”, Utah State University

Duration: from: 1988 to: 1990 Funding: N/A

Status: Completed Last Update: April 12, 192
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US.A. R-278

AYWET MOTOR" SEALLESS PUMP FOR RE2 “TOR WATER
CLEAN UP SYSTEM IN BWRS

Keywords: COMPONENT RELIABILITY; SEALLESS PUMP; BWR; RWCL
WET MOTOR PUMP

Principal Investigator: Proj. -t Managen
P. Kachel
GE Nuclear Enorg

Fhone: ; 1001 Phone:

()hi('(‘“\l“'f The aim of this project s 1o imvestigate the use of "wet motor” scalless pumps

nstalled in reactor wat can up (RWCL) pumps in BWRs

Comiments: The first wet motor sealless pump n BWR RWCLU service was installed at
Hatch 2 in March 1987 and has been operating satisfactori!y. It was guaranteed tor five vears

n without maintenance, Another similar pump was installed at Hatch 1 and two

e fitted in Hantord 2 ir 1985

advantages: 1) it eliminates the need for shaft seals and has the
ut any maintenandce for five vears Or more: 2) it has lhl'«d}’di‘lllt\ ot
al clean-up svstem flow - 480 gal /min at 525 ft differential head

peration unnecessary); and 3 it provides low occupational

Remarks/Poteatial for dose limitation: A number of problems have been expertenced
with pump seals in the reactor water clean up systems of BWRs with seal lives, in some cases

it as litt or even less. Seal replacement can entail high costs and incur

ver, a particularly promising solution which has the advantage of being backfittable to
ing plants is replacement of the original equipment with pumps of the "wet moto

s vanety. The wi 01 sealiess pump has an excedent operating history and is weil

to the arduous duty experienced in RWCU applications. It reduces oc upational

ures since it 1« more reliable and 1s It },lxi lpss "!'(‘\JUI'.'IH'»

Reterences: P Kachel, "How the 'Wet Motor’ Can Help Eliminate RWCU Leaks”, Nuclear

N Y

chginediing intermationa K0ptember | Ly, Y3 23 L0 AR F'l 51 o F4

Duration: from: | i 199 Funding: N/A

Status: Completed Last Update: April i2
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U.S.A. R-279

References: |
Rotating UT System”, Nuclear Engineering International, April 1989, Vol. 34, N
lass and S.W. Shackelford, "Development of a Rotating UT Insp
tal EPRI Steam Generator Worksh i} lune 198X, 3) Rotating
| ont i‘!‘ 3 & Wilcox }"&‘"h ~at !‘" irid ,'-:

-4, March 1988
Duration: from ¢ i lundjn\g‘; bSO

A

Status: ( plet Last Update: Apr



ALARA Center Data Base

| RASONIC INSPECTION SYSTEM







BNL ALARA Center Data Base

JAPAN R-281

ACOUSTIC LEAK MONITORING IN JAPAN

Keywords: REMOTE SYSTEM, COMPONENT RELTIABILITY; LEAK
MONITORING; BWR; SAFETY RELIEF VALVI

Principal Investigator: Project Manager

K. Sano A Kojima
Nippon Atomic Industry Group Co. Ltd Foshiba Corporation

4-1 Ukishima-cho 8 Shinsugita-cho Kawasaki-ku
[sogo-ku Kawasaki, KANAGAWA-KEN 210 Yokohama, KANAGCAWA-KEN 23]
IAPAN IAPAN

Phone: (044)277 313) Phone: (M5-756-2051

Ub]'CCli\'t‘S: The amm of this project 1s to examing the use of acoustic leak monitoring as a
means of estimating leak rate and detecting BWR safety relief valve opening, without affecting

operabing conditions

( omments: Acoustic emussion (AR sensors and accelerometers have been .I\!:'i‘ll'xl {8
mprove the accuracy and speed of response in teak detectors and to estimate leak rate ana
detect valve openings in boiling water reactors. An experiment simulating actual conditions

had shown this detection method to be effective

owing the expenmental tests, acoustic monitoring was tested on-site at Haraoka 3
HOOMWe). Two AE sensors and six accelerometers were attached to the safety relief valves
SRVS) and connected to the microcomputer monitoring systeia installed in the control room
when the plant was under construction. Acoustic signals were measured during plant start-up

and dunng the first operating cycle. Under valve opening conditions, bath acoustic and

thermocouple signals were high. Upon clos” =, the acoustic signals returned to normal levels
immediately, allowing the operator to detesmine whether a leak had occurred. However, the
thermocouple signals only decreased very gradaally due to the large thermal capacity of the

t
nsulated steampipes. This meant that it took a few hours to confirm a leak

Remarks/Potential for dose limitation: Such acoustic leak monitoring techniques

should increase the reltability of rehief valves and result in reduced ox cupational exposure

rom mamienam
References: Sano, K, K. Kovama, Y. Matsunaga. A. Kojuma and K. Sakai, "Acoustic

Monitoring of BWR Main Steam Safety Relief Valves”, ANS Meeting, Washington, DX

'

October 31 - November 4, 1688
Duration: from: 1989 to: 1990 Funding: N/A

Status: Completed Last Update: April 12, 1942
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U.S.A. R-283

IMPROVED TEST METHODS FOR PLANT PROTECTIVE
COATING

Keywords: CONTAMINATION PREVENTION,; CONTAMINATION
AL; DECONTAMINABLE COATINGS; DECOMMISSIONING
E-EXTENSION; MAINTENANCE COST; ALARA; DECONTAMINATION

Principal Investigator: Project Manager:
Flal N. Hirota
Electric Power Rescarch Institute
3412 gilu\l'\”‘-\ Avenug P.O }‘n'\ 1HM12
Palo Alto, CA 94304

Phone; (415)855-20)84

hnical basis for utility guida

nable coatings

\

t T™MI1-2 and other nuclear facilities indhcate that design basis

tings do not provide non-destructive decontaminablilty

at

1
INES are satety-class « MTPONC nts and are \‘..'t"t'\t(“.i tO COstlY

requirements. The primary reasons for poor coating performance are that the radionuciide
ibsorption mecl

the current DBA and decontaminability tests do not adequately simulate actual plant

mnitsms are virtually unknown, aging and wear effects are not guantitied, and

rndance trom ASTM D-33 Committee on Coatings for the Power
il }" VIAE TIMProved {l‘\," s to evaluate Y}'.?\’\\\‘ttlll;“ syvstems or

ULty guidance COMLINE SCHCCHION / Procuremoent /- maintenandce

Remarks/Potential for dose limitation: The benefits of improving the
decontaminability of these Coati v svstems are likely ty be lower "‘i.lf‘( life-extension or

4

fecommIssIoONINg Costs uced plant ALARA activities. and reduced maintenance costs

References: Flaherty, |.]., and . Hirots ‘roceedings of Coatings Rescarch Workshop
March 25-26,1986, EPRI ME A( arlot C. tAvailable from EPRI project manager)

Duration: from: 1957 to: 1¢ Funding: N/ A

Status: Completed Last Update: April 12, 19%2
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U.S.A. R-2¢84

AUTOMATED CONTROL ROD DRIVE BOLTING WRENCH
SYSTEM TO SUPPORT BOILING WATER REACTOR
MAINTENANCE

Keywords: REMOTE SYSTEM; CONTROL ROD DRIVE; BWR,
MAINTENANCE: AUTOMATION; REMOTE MAINTENANCE; BOLT

Principal Investigator: Project Manager:

Kurt Colborn Sheldon Letkowitz

tentek In Pentek g

1026 Fourth Avenu 1026 Fourth Avonue

Coraopolis, PA 15108 Coraopolis, PA 15108
S.A Uus.A

Phone: (412)262-725 Phone: (412)2624725

Objectives: To develop a system which allows a single mechanic to ompletely rer=ove o1
replace control rod drive polts from beneath the reactor vessel without disturbing t ntrol

rodd drive radiation s, welding

Comments: The system is designed 10 support boiling water reactor maintenance Each
bolt can be removed or replaced within 30 seconds On a contiNUOUS basis; total toal weight 1s
only 20 pounds. A remote torque display allows divect momitormg of peak torgue from a
location outside the reactor containment, thereby reducing radiation exposure to quality
control personnel. The system consists of two complete wrenc bes, power supplies, and

remote digital displays of peak torque. One wrench 1s dedicated to breaking-out bolts, and one
is dedicated to making-up bolts. Peak torque 1s delivered to the bolt by an intermal hydraulic
system capable of repeatable performance within 2% of prescribed torque limits. The bolting

technology emploved in this design can be adapted to other difficult bolting jobs, suc has

reactor conlant pump motors and heat exchanges

Remarks/Potential for dose limitation: The system will reduce both radiation

exposures and direct labor requirements. In addition, it ofters the powential for increased
'_‘f:mf'.!‘». control, while reducing critical ;-.Hf“ time and O rator tatigut

Reterences: Non

Duration: from: 1986 to: 1989 Funding: N/A

Sldtu"i:ﬁ { (‘:‘.}“‘ct‘h\f la\‘ L:lﬁd‘]t(‘: <\i\”| 12 1942
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MEASUREMENT OF OXIDE FILM RELEASED AS PARTICLES
DURING THE CAN-DEREM DECONTAMINATION PROCESS
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U.S.A. R-286

"WET MOTOR" SEALLESS PUMP FOR REACTOR WATER
CLEAN UP SYSTEM IN BWRS

Keywords: COMPONENT RELIABILITY REACTOR WATER CLEAN UP
PUMP: SEALLESS WET MOTOR; RWCU; WET MOTOR; BWR

Principal Investigator: Project Manager:
Stacks P. Macbeth

Washington Mublic Power Supply System Washington Public Power Supply Systen
0O Box Y68 P O. Box Y68

Rickiand, WA 99357 Richland, WA 99352

1S A LUS.A

Phone: (5(%) 377.2774 Phone; (509) 377-85(4

Objectives: Reduce frequent seal replacement maintenance and imp.ove system reliability
by eliminating the two b apacity mechanical seal pumps initially installed in the RWCL
tem and replacing them with 10X capacity sealless pumps apabie of w ithstanding system

thermal transients

Comments: After correction of inttial de 0w cakness m shatt axial lh‘.H‘IIIL! design, the

pumps installed appear to be meeting the yr('h‘\lul*h'-.!l\l'*

Remarks Potential for dose limitation: On mitial pumps, | 5tods person-rem were
expended every six months for seal replacement maintenance, w ith curtatled reaction
perations while system was not fully operational, New pumps require only annual
spection and mitumal maintenance. [51 cyvcle mspection re sulted in 0.24 person-rem but was
intensive than anticipated in the futur

Reterences: Nong
Duration: from: 1986 to; 1989 Funding: $1,600,000

Status: Completed Last Update: February 21, 1992
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U.S.A. R-287

REACTOR WATER CLEAN-UP SEALLESS PUMP

Keywords: COMPONENT RELIABILITY; PUMP; RWCU,; SEALLESS PUMP,
MAINTENANCE; RELIABILITY; EXPOSURE TIME REDUCTION

Principal Investigator: Project Manager:
Phil Moxley lim Wade

Plant E.I. Hatch, Georgia Power Company Georgila Power Company
P.C. Box 439 P.O. Box 1295

Baxley, GA. 31513 Birmingham, AL 35201
US.A US.A

Phone: (912)367-7851] Phone: (205)877-7408

()t\jbc(l‘\‘c&: Provide RWCL ;\u{n;\ not prone to moechanical seal failures: reduction in

maintenance costs /dose received

Comments: Original RWCL pumps achieved about an average 3-6 month service-lite betor
rebuilding or replacement. New sealless pumps have been in service since the spring of 1987
(unit 2) and the winter of 1989 tunit 1) w..h no failures

Remarks/Potential for dose limitation: The Ingersoll rand Horizontal (0ld RWCL

pump) required unscheduled maintenance during the years 1985 and 1986 that accumulated

approximately 20 man-rem. The Hayward Tyler Sealless (new RWCU) pump has required no

unscheduled maintenance since installation in 1987, This has been a savings of $100.000 over a
vear period with ALARA cost benefit analysis of $5000/man-rem

References: None

Duration: from: 1986 to: 1989 Funding: Capital Improvement

Status: Complete Last Update: November 13, 1991
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EXPOSURE REDUCTION MEASURES IN THE DESIGN OF
SIEMENS/KWU PWR PLANTS
Keywords: CONTAMINATION PREVENTION; COBALT; Ci IEMISTRY

ROBOTICS: HARDFACING ALLOY; COBALT REMOVAL; PWR; MAIN
COOLANT PUMP; REACTOR PRESSURE VESSEL; VALVH

Principal Investigatorn Project Manager:

. Marchl Rolf Riess

Siemens/ KWL Siemens /KWL
Hammeorbacherstrasse 12414 Hammerbacherstrasse 12414
Postfach 322 Postfach 3220

D-8520 Erlangen D-8520 Erlangen

GERMANY GERMANY

Phone: Phone; 49 9131 182010

Objectives: To monitor the radiation dose rates and occupational exposures at
MO KWL plants, correlate them with ;»!.,m features, and .\;‘;‘l‘. this knowledge to ;‘ldllt

perations and subsequent plant designs

Comments: A methodical approach was adopted to reducing o upational exposures at
KWU PWRs. The success of this approach is seen from the tact that annual collective doses
per reactor have come down in successive generations of }‘Lmh from about 50 person-rem to

s than M ;n; rsom-rem

he most successtul dose reduction measures, in order of importance, were found to be
ntroduction of cabalt replacement materials, 2) Application of the "modified” B/ Li
}
mistry, 3) Decontamination, 4) Job Management, 5) Use of robotics, and 6) Shielding

[he program for replacing cobalt was started with materials development for RPV internals in
1981. By 1988, all components in the primary circuit were replaced. In parallel with cobalt
replacement, fuel assemblies with zircalloy guide tubes and spacer were developed

Rxmarks Potential for dose limitation: Introduction of these measures hi s reduced

dose rates and exposures in the newer p' ~ts by one order of magnitude. The newer plants
dose to individuals of less than 2

meet the ICRP recommendations .v.’a"i.m!\u“l

Backfitting activities are expected to reduce exposures in older plants by 50%, Full system

decontamination is a further tool which will aid in achieving this objective

References: Riess, R, and T. Marchl Exposure Trends at Siemens/ K WU Plants
Proceedings, EPRI Seminar on Radiation Field Control, Palo Alto, California, April 9-11, 1991
Editors C.I. Wood and H. Ocken, P.O. Box 10412, Palo Alto, CA 94303

Duration: from: 1980 to: 1991 Funding: N/A

Status: Complet Last Update: April 23, 1991
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GERMANY/BELGIUM R-289

FULL SYSTEM DECONTAMINATION OF
THE BR-3 PWR PLANT

Keywnrds: CONTAMINATION REMON AL; DECONTAMINATION
FULL-SYSTEM DECONTAMINATION; CORD PROCESS, PWR; RADWASTI

Ll

MINIMIZATION

Principal Investigatorn Proj .« Manager:
fott Rolf Riess & M. Will
Siemens /KWL
Hammerbacherstrass
.0, Box 3220
8520 Erlangen
GERMANY
Phone: Phone: 49 9131 182010

Objectives: T ry out the ful stem decontamination of the BR-3 PWR plant, with the
! reroved, by means he Chemical Oxidizing Reducing Decontamination (CORD)

i

 program to carry out full system

the CORD process. BR-3 1s a prototype

ean reactor to be decommissioned. Although the
S

has been proven in a number of partial decontaminations, ind luding 200

i regenerative heat exchangers and 9 subsystem decontaminations, BR-3

iy which a 1ull system decontamination will be carried out with the process

Potential for dose limitation: The reasons why the CORD process was selected were

ding or heating up of the solutions 1s required during one cvele
y

is operation 1s possible

'

References: Wille, H., R. Riess, and F. Motte, "Full-svstem Decontamination of the BR-3
Plant,” Proceedings, EPRI Seminar on Radiation Field Control, Palo Alto, Calitornia, Apnl
- Ocken, PO, Box 10412, Palo Alto, CA 94303

Duration: from: 1980 to: | 9] Funding: N/A

Status: Compict d Last Update: Apnil 1, (992
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MITIGATION OF THE IMPACT OF REDUCED RADIATION
EXPOSURE LIMITS ON NUCLEAR POWER PLANT
OPERATIONS

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUE;
CONTAMINATION PREVENTION; COMPONENT RELIABILITY;
CONTAMINATION REMOVAL; REMOTE SYSTEM; RADIATION
EXPOSURE: RADIATION EXPOSURE LIMIT

Principal Investigator: Project Managern:
C. Wood
Electric Power Research Institute
3412 Hillview Avenue, PO, Box 10412
Palo Alto, CA 94304
US.A
Phone: Phone: (415)855-2379

Objectives: The objective is to assess the impact of lower exposure limits on operations and
maintenance activities at US. nuclear power plants, At present, the potential consequences are
increased outage times, ncreased O&M costs, and increased training requirements to v\pund
the labor pool. A second objective is to propose approaches which would help to mitigate the

impact of the new dose limits
Comments: Factors which are hikely to be attected by reduced exposure limits are

«  Restriction in the use of experienced workers on high dose jobs

. Restriction on utilization, of key workers by the contractors

«  High dose work may require use of more crews to limit individual exposures

+  Reduced flexibality for job planning

* Increase in the number of workers and in health physics coverage
In response to the need to reduce these impacts, the industry is accelerating the
implementation of ad vanced radiation control technology. Sources of radiation are being
reduced by replacing cobalt containing materials, wherever it is reasonably feasible. Advances
are being made in water chemistry for both PWR and BWR type plants. Control of out of core
deposits is being achieved by preconditioning techniques. Robotics and full-system
decontamination technologies are under development

Remarks/Potential for dose limitation: The primary disadvantage with U.S. reactors |
that they are of older design when not much attention was paid to avoiding in-core cobalt
sources and tight water chemistry control, resulting in high cobalt-60 t1iventories, which can
only be reduced slowly by subsequent actions. Despite this disadvantage, exposures have been
steadily declining at US. plants
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Reterences: W

Duration: from: 1990 cunding: !

Status « Last Update:
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SOURCES OF COBALT-60 IN THE PRIMARY SYSTEMS OF
PRESSURIZED WATER REACTORS

Keywords: CONTAMINATION PREVENTION; COBALT-60; COBALT

SOURCE: PRIMARY CIRCUIT. PWR; RADIATION EXPOSURE; RADIATION

FIELD; STELLITE ‘
Principal Investigator: Project Manager: |
Fimothy Swan :
Nuclear Electric Berkeley Nudlear Laboratones ‘
Berkeley, GLOUCESTERSHIRE GLI3ASPB
LLK |
Phone: 0453 8124509 Phone:

Objectives: Identification of the main sources of cobalt-60 in PWR primary circuits is
necessary,  these are 1o be removed from new plants and slowly reduced in existing plants as
component replacement occurs. The objective of this work was to assess cobalt-60 sources
using three independent - pproaches

Coe . ments: The basis of the three methods used was as 1ollows

1. Oxides on components removed from the primary cirouit of several Westinghouse
PWRs were greatly enrichoed in cobalt relative to the base metal (factors 3 to 36)
Aiter analysis it was concluded the excess cobalt did nog arise from the principal
materials, foedwater, or chemical addition. [t appears that the cobalt has come from
Stellite. This is supported by the absence of cobalt ennchment in reactors which are
troe of Stelhite

2. A svnthetic assessment of cobalt-el) sources was carried out using recent corrosion
release data, and gave similar results

3. An analysis of isotope specihic radiation field and coolant radionuchide data was
carried out from a series of KWL stations where Stellite inventory has been
successively reduced. Stations having the lowest Stellite inventories exhibit
radiation fields about one order lower than earlier, fully Stellited plants. Reduction
in fields correlated with comant cobalt-60 content, which correlated with Stellite
inventory. There was no correlation with inventories of Co-58 and Stellite

Potential for dose limitation: Although cach of the methods contains uncertainties, they
all lead to the conclusion that Stellite, when present, 1s the main source of cobalt-60 in PWR
primary circuits, and leads o elevated plant radiation fields. The only exception is Stellite
contained in control rod drive mechanisms which does not appear to contribute significantly
to cobalt-60 inventories. In plants where Stellite has been eliminated, radiation fields are low
and are dominated by cobalt-58

In the Sizewell 'B' PWR, under construction in the United Kingdom, Inconel 690 steam
generator tubing (<0.015% Co) is estimated to contribute only 2% to the cobalt-60 inventories
Fuel gnids with 0.03% cobalt are estimated to contribute about 20%



L

K.

Reterences: S«

! | SOUFCes of Cobalt-od) an YW K Pranary System |
Conderence om Radution Faeld Control, Palo Ao, Calitorma A\]‘l'l" 11, 199}
Woid and H. (xken
Daration from: 1990 to: 199 |un.‘|”\u N/A

Status: ( LTS
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i Last Update: May 2. 1991

R-291
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CANADA R-292

PERFORMANCE OF IRON BASE HARDFACING ALLOYS
UNDER PRESSURIZED WATER REACTOR CONDITIONS
Keywords: CONTAMINATION PREVENTION; COBALT-60; COBALT

SOURCE: IRON BASE HARDI ING: ALLOY: PWR; STELLITE; NOREM

RADIATION |

Principal Investigator: Project Manager:

Howard (X kien

Electric Powoer Research Institute
12 Hillview Awg

P.O. Box 10412

Paloo Al CA 94304

USA

Phone: (41682 41} Phone: (4]15)8

Obiectives: To eva ¢ the pw 1" f & number of tron base hardfacing allovs in
imulated LWER and PWER cond@tions, To find suitable

it

Comments: Row characterized weld deposits by using metallography, chemical

wnalyeis, hardnpss d dye penetrant tests. They operated the valves in a test loop under
mulated primary PWR coolant chemistry conditions. Materials such as EB 5183, Everit 50
REM Bl1, NOKEM B4, as well Stellite 6, were tested by stroke evcling, The valves were

V) fimes ovor period of one vear in PWER conditions, The valve with

was performed. At approximately 3 month
wrinance of the allovs was monitored by
'1»1“‘!5 toesiing ALSO COrro u'?'u'u}m ns \\x‘h‘t[nrf
all 2000) oy oles valve seats and disks were

NensIve Aestruchn examinations

Remarks/Potential for dose limitation: Corrosion testing indicated that metal loss was
minimal. Based on profilometry, the candidate alloys were found to have excellent wear
PO rties. Cold 1 akap thr -‘lk'lx the valves was very low. Hot k \!L;i)'J on one valve with
' 183 and another with NOREM was tound to be zero, indicating these are the best
Al the candidate tron base alloys have “vt?n\HH\‘.i better than the Stelhie
nts of shding wear damage trom visual examinations
Clest rosults. The valves in thes ;-14“.1141)*'1.".1 ;'('llu'!!u d
s than the vast majority of plant valves will expenience over a plant
the nuclear utilibies pursuing aggressive dose-reduction programs
on base hardfacang allovs have the attributes needed 1o ¢ !r*»\)h'.l.h':lll.lh

rfOrman nder P'WR operating conditions

Reterences: 1. "Qualification Loop Tests of Cobalt-Froe Hardfacing Allovs - PWR Phase
1989- 1990 Progress”, EPRI NP-7030-D, Interim Report, November 1990, 2. Inglis, [, and

Murphy, "Performance of fron Base | lardfacing Alloys in a One Year Test Program Under
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Duration

Status
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US.A R-294
Reterences: B r ! ppdving Cobalt-iree Nuclear s { A OEN }
} ! i TRIN Mo L } ity | | { ‘
’
Duration: from: 1990 funding:’

SLatus: n oo Last L pd.lh‘ \|
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GUIDELINES FOR THE REDUCTION OF COBALT FROM
REACTOR SYSTEMS

Kevwords: CONTAMINATION PREVENTION; COBALT-60, COBALT
SOURCES: BWR: PWR; RADIATION FIELD; COBALT REDUCTION

fF T1ITSTT INYT
Culiel o S

Principal Investigator: Project Manager:
Howard Ocken
Flectric Power Research Institute
M12 Hillview Avenue
Palo Alto, CA Y4 M4
U.S A
Phone Phone: (415)855-2055

i this pProgram wert

'

hardfacing design requirements

cavailable data on cobalt-free hardfacing alloys
rate valve and trim alloys in light of duty cyck

experience with cobalt<free alloys

e
juivalency” between Stellite and cobalt free allovs
purity hmits for structural alloys
Comments: Th ain hardfacing requirements are wear resistance, corrosion resistance, and

|
fability

ue includes wear tosts in the laboratory for galling /adhesive
d weldability evaluations, tollowed by component tests under

PWR and BWR chemistry development of in-situ repair procedures. Al three iron-base alloys
under test at Atomic Energy of Canada performed better than a cobalt-base standard under

hemistry conditions
Howing puidelines are proposed for cobalt impurity levels
Inconels for steam generator tube replacement (<0.0158% cobalt)
Stainless steels for BWR control blades and recirculation piping (¢ O.02% cobalt)
Remarks/Potential for dose limitation: The conclusions were as follows

;'L.!f 1a mngisn il neede i in How w[-!h»l VAaIvoes

Cobalt-based valve trim or their equivalent should be limited to highly loaded gate

ind globe valves 15 ksi
Loop tests are cded to establish equivalency between 1iron-base allovs and Stellin

Low cobalt impurity levels should be specitied for structural allovs used in

replacement compotents
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U.S.A. R-29%

STATUS OF ZINC INJECTION IN BOILING WATER REACTORS

Kevwords: CONTAMINATION PREVENTION,; ZINC INJECTION; COBALT,;
BWR: RADIATION FIELD: DOSE RATE: RECIRCULATION SYSTEM; DRY
1 F N

WELL DOSI RATE AN \‘.:):'fr’k‘\\

Principal Investigator: Project Manager:

Willham Mart General Electric «- Nuclear Energy
; gy
neral Blecin Nuclear Enorgy Gan Jose, CA 9512
1 7% Curtner Avenue MO 783 US.A

AN bose (A

1

Phone: (4089254 . Phone

()l"('f“\t‘\f Fhe obpechivg o (! Program wiert

I raciabon ??inl.i‘:‘, n i" NS USINE Zing InKciion

nit Foicas

silability of zine depleted in Zn<64

; ! N mine the impact of hvdh WET Waler chomustry on zing 14 Hihon

Comments: rrently nine BWERs have n‘-]wrv.. nted zing injection and 1our more ;‘l»m!'« an

statiatbion The srrent status s as follows

\ passive system to inject zine has boen tested and 18 qualified for genoeral

. Potential sources of z2in wtl‘h'-ln';-fl'h.! in Zneod (CEZINC) have been identified

and it should be avalable soxom

it y'ml"» using normal water chemustry are excellent

. Diose rates at plants using hydrogen water chemistry are higher than expected

here 18 a need o understand the mechanism at work for HW(
»  Feedwaler tron input must be kept below § pph, with the target set for <2ppb
. Fhe ways to minimize the impact of Zn-65 is (o minimize iron input and /or o use

GEZING

Remarks/Potent ] for dose limitation: 2 inc reduces corrosion film buudup of Co-60
However zine does not reduce crud deposihon i-n:hln:;\ and hyvdrogen water chermastry
ydversely affects the buildup of radiation fields. Evaluation 1o understand the hy .lrl‘):‘l'll water

chemistry mechan

ytiimnal

by the end of 199
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R-299

EXPERIENCE WITH ZINC INJECTION AT MILLSTONE 1

Keywords: CONTAMINATION PREVENTION; ZINC INJECTION; COBALT,;
BWR, RADIATION FIELD; DOSE RATE; RECIRCULATION SYSTEM; DRY
WELL DOSE RATE; ZINC ADDITION

Principal Investigator: Project Manager:
D Wilkens Michael Hudson
Northeast Utilities Northeast Utilities
PO. Box 270 P.O. Box 270
Harttord, CT 06141 Harttord, CT 0614)
USA US.A

Phone: Phone: (203)665-3977

Obiectives: Millstone 1 1s a 660 MWe Gl dt"-l‘ulu'd Mark 1 BWR. It has A.‘lt't"’ bed condensate
poushers with no provision for regeneration. It started commercial operation in 1970, 1t has
been classified by GE as a non zing plant

The abjectives of this program were

1. Todemonstrate the impact of zinc injection on a mature plant with well-established
oxides (as opposed to the demonstration at the "new" Hope Creek plant)

o

To examine the extent of Zn-65 outage release

1. To decontaminate the plant prior to implementation and then evaluate the overall
impact of zinc addition, including extent of recontamination and reduction in dos
to plant personnel

4. Tomake recommendations to continue or to terminate after two fuel cycles with

ZInG impection

Comments: The results were as follows

1. There was an appreciable drop from the predicted dose rates. Using GE's four
standard survey points dose rates were expected to be about 240 mR /h but were
measured to be just over 100 mR/h

"o

The rate of recontamination on recirculation piping decreased by 30 to 35% and litth
or no recontamination was observed in the Reactor Water Clean Up System piping

3. Actual job-related dose savings were ditficult to assess. They were consery atively
estimated to be 6% attributable to zing injection
Dus ‘o the experience of Hope Creck, measures were taken to mitigate the Zn-65 spiking
proviem. These included: no zing injection two weeks prior to outage, maintaining RWR, and
RWCL systems in service up to and including fuel off load. Only minor releases of Zn-65 were
seen at about 300 - 400°F and during cavity level changes. The quautity of Zn-65 appeared 10
be related to the quantity of iron in the feedwater
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R-299

Remarks/Potential for dose Limitation:

ess a number of parameters, including

ng dose rate trends
wrelated dose avordance
Extra waste loading and costs

stra dose from Zn<65 contamination

quipment and manpower costs
itamination and make a full assessment ol Al

LA

tuate the extont of rex

After that, recommendations wall be made on whether

bonetits

ingxhion

References: Hadson, M |

oeding "
{

Duration: from Funding: N/A

Status: | Last Update: Jun
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R-300

Remarks/Potential for dese limitation: As these actions are implemented, their impact
Susquehanna radiation fields is being mointored. Once these actions have boen fully

in "‘l-‘nn nted, th porsor el XPOsuUTe due to rac icactive crud ~,1x'.‘"‘*|“\'~11 15 XX ted to

decrease by one-nall

References: Macer, ) ( Control of Radiation Fields at Susquehanna by Reducing lron
Input,” Proceedimgs, EPRI Conference on Radiation Field Control, Palo Alto, Califormia, Apnil

¥-1 1991 editors C.1. Wood and H. Ocken

Duration: from: 1990 to: 1991 Fundina: N/A

Status: in progress Last Update: June 26, 1991
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U.S.A. R-302

RADIATION FIELD ISSUES IN SWITCHING TO HYDROGEN
WATER CHEMISTRY

Keywords: COMPONENT RELIABILITY, BWR, RADIATION FIELD; DOSH
RATE; CHEMISTRY; HYDROGEN WATER CHEMISTRY; IGSCC; CRUD
DEPOSITION; ZINC INJECTION,; ZINC ADDITION

Principal Investigator: Project Manager:

Ca.l Ruiz Robort Cowan

E Nuclear Encrgy GE Nuclear Energy

Manager, Chemical & Radiological Prox Manager, Chemical Technology
PO Box 460 175 Curtngr Avenue MO 783
Pleasonton, CA 94566 San Jose, CA 95125

US.A US.A

Phone: (4158624216 Phone: (40R)N25.6472

Objectives: Hvdrogen water chemistry (HWC) was des cloped to combat the tendency for
intra-granular stress corrosion cracking in BWR piping. 7 domestic and 6 toreign plants (some
with multiple units) have operated under this chemistry regime. Five more US. plants and one
foreign plant are planning to change to HW(

However, an increase in shutdown dose rates has been reported by some HWC plants. The
magnitude of the increase appears to be plant specific. Crud hot spots are also a problem in
some of these plants. The dominant isotope 18 Co-60. The increase indose rates has also been
observed in a Japanese steam generating heavy water reactor. However, no rise in dose rates
has been observed in Swedish designed plants using HWC plants

he objective of this study is to understand fully the mochanisms that cause the Increases in
dose rates and 1o -l('\n-h\p appropriate remedial actions

Comments: The following ¢ hanges in water chemistry have been observed with the
introduction of HW(

2 to 3X Increase in total reactor water Co-6()

Spiking of insoluble crud (Co-60, Mn-54, Zn-65)

Increase in Mllllt‘h' Co=bl)

Reduction in soluble Cu and reduction in total Cr-5) content

For HWC radiation buildup, the following has been observed

*  Magnitude of piping dose rate increase affected by

Zine addition in reactor water
« H2 addition rate

< CLo-60 concentration in reactor water
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Increase in reactor water Co-ol concentration is potentially atfectad by

H2 addition rates
Crud deposit on huel surfaces
Cobalt containing allovs in reactor corg
Increase in radiabon bulldup may be transient in nator
. Etlect appears to be loss 1n zing plants

Remarks/Potential for dose limitation: A pint utility /EPRI/GE program is under

1sCUsSs1on

I T prosct i Prognosis is as fOHOws

he effect should be transient in nature but may 'l'll’.'_l r than one cycle

0

Dediberate cvcling of the hydrogen addition rate probably exacerbates the problem
a sustained program of hydrogen addition s believed to minimize il

Plants with low cobalt core alloys may see lower amounts of Co<60 in the reactor
watoer

Mants which utitize zine addinon should see a smaller amount of transient Increase

in the radiation buildup
References: Ruiz. C.I'.and R L. Cowan, "Switching to HWC: Radiation Field lssues)
dings, EPRI Conderence on Radiation Field Control, Palo Alto, California, April 9-1]

. Wood and H. Ocken

Duration: from: 1990 to; 199] Funding: N/A

Status: In Progress I.ast l,'pd‘\h‘: June 26 1991
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QUALIFICATION OF ELECTROPOLISHING FOR
REPLACEMENT STEAM GENERATORS

Keywords: CONTAMINATION PREVENTION; PWR; RADIATION FIELD
:‘\ Lt ‘\ "\“ i \ .‘:\ ') “‘fi:\‘\'t: :[ ‘\\’( }.\l \.i(”‘-‘ \ b, W §

1

CHANNEL HEAD: MECHANICAL SURFACE PREPARATION

Principal Investigator: Project Manager:

i nalat ( hinstopher W 'S |
111 r} } § } Sa T | i} cesarcl it
4 H } 2 Hillvi A l
' i } B 1041
At ') t | el 4
\
Phone: (4 L de B Phone: (415855
Objectives: A pr s EFP ponsored program fout eetroy hing to be harmiless to
thies motalbarges R N { PWER steam generaltion nstruction alloy However, only Ong
to oy Wt I o, d 1t progran el not ) v Msensg
ry o ] ! ! vptal
biect this | poprogram was to eéstablish acceptance cniteria tor surface
ficat | i y head cladding "‘*'!"i‘l""‘ and nnector welds, Thi Hpproa h
ken was ¢ v obtatn protypic test samples, representing not only n 'H.v‘;‘l.»w‘»[‘H'.l!‘.‘
K Vveld repatr and bead t s for th VETLaYy { 1} v & wide rangg ! irface smoothing
Parameter " § i clectrop islung ), G intivze the n s toestabhish a \“[!2“!
’ parat { I t i taliurg A gl 10 wnaly Hndimg
Comments f nImat th ik o fur the study
. I paran t 1S 1! { th AN maren I'his included
' e ) } \ - A dur 1N Doty f .-, N manul and a
femperature rat s aen irs 1 I
Mat ) \ ! s et { fo 20 mils,; » t oved by mechan
™ |‘ X 10y 1 ] t £ it
. Pro WOorst ca CIGITION vamined, including weld repawrs, bead t ]
| it | ! i
| | 1 | ¢ depradation. Surfac
{ 1ot | { T rato MOy nts or
) 1 M | \ 1 i with the h h Yl" Mse i
{ar

Remarks/Potential for dose limitation: Results indicate that, compared with

1 !
I ‘k'\l"l'\{ surtaces, moechaniCally pohlisl Pand clectropolished surfaces baoth shioow a

gnticant redaction in radioactivity !".::;.f‘," Specih metallurgical highlights include the

. O intergranular attack WML weld overla | nel B8 or In 2 weld
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FRENCH EXPERIENCE WITH ELECTROPOLISHING STEAM
GENERATOR CHANNEL HEADS
Keywords: CONTAMINATION PREVENTION; PWR; RADIATION FIELD;

DOSE RATES; ELECTROPOLISHING; STEA! " .ENERATOR; 1GSCC;
HANNEL HEAD, SURFACE PREPARATIO: «

Principal Investigator: Project Manager:
Pierre Saurin B. Lantes & A, Brissaud
Framatomw Flectricité de France
Tour Fiat Septen/ TH-RD

Coedex 16 12-14 Avenue Outrieyvoz
O 0R4 Taris, LA DEFENSI 69628 Villeurbanne
FRANCI FRANCE

Phone: (4796 /501,583 Phone:

Objectives: A collaborative program between Framatome, EQF and CEA has been in place
since 1980 to examine the potential of electropolishing as a means of reducing high
radioactivity buildup on steam generator channel heads and the resulting high radiation
exposures to occupational worker - The first tests were conducted in 1984 on Chinon B1 NPT
Between 1988 and 1991, 24 steam generator channel heads from 6 of the 1300 MWe series
power plants have been electropaolished on the plant. in 1989, the three DAMPIERRE 1
replacement SGs were electropolished by Framatome. The present study analyzes the results
of this experience

The pracedure was to compare the deposited activity trom Co-58 a.d Co-60 on a reference
surface with the deposited activity on the treated surface. A reduction by a factor of 3 was
observed for the electropolished surface. Various tools were developed during this work, for
the divider plate, for the curved area of the clad bowl, for the manway, and for the primary
pipe outline

Comments; The following controls were exercised: (a) surface pH, (b) water conductivity
(¢ glectrolyte concentration (Fe, Ni, Cr), {d) in-situ molecular examination, (€) microscopic
sxamunation. () surface profiles. Also, during the on-line work, the number of passes,
intensity, temperature and speed of sucker were noted. About 80% of the surface was
electropalished. The results were very satis actory

I'he first field measurements, made with shiclded TLDs at Nogent 1, showed a decrease in
buildup at the partition plate by a factor of 3.5 and at the clad bow! by a factor of 2.5. The
results at Nogent 2 were even better. Buildup decreased by 4.5 at the clad bowl and by 6.6 at
the par. don plate. The average steam generator Channel head dose rate at Nogent 2 had been
reduced o 2.2 R/h, a reduction f approximately 45%

Remarks/Potential for dose limitation: Future plans include the electropalishing of all
4 steam generators at new Golfech 2, Chooz B1, Chooz B2 nuclear power plants, as well as a
number of replacement steam generators of older plants

Development work will include a new electrolyte which will not contain any sulphuric acid
and a number of new tools to simplify the process and make it more efficacious
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References: Saurin, PP, C. Weber, N. Engler, B. Lantes, A, Brissaud and G. Gouillar *o l

French Experience with Electropolishing,” Praceedings, EPRI Conference on Radiati Fiold ;
Control, Palo Alto, California, April 9-11, 1991, editors T.). Wood and H. Ocken

Duration: from: 1990 to: 1991 Funding: N/A

Status: In progress Last Update: June 26, 1991
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Keywords: CONTAMINATI

PREFILMINC

Principal Investigator:

Roger Asay

Radiological & Chemical Technology
1700 Wvatt Drive, Suite 16

Santa Clara, CA 95054

US.A

Phone: (408, 2-0601

buildup in PWR and BWR plants

'

alloy steel showed

SURFACE PRETREATMENT OF PRIMARY SYSTEM
COMPONENTS TO REDUCE RADIATION BUILDUP

¢« PREVENTION; PWR; BWR; RADIATION
FIELD, DOSE RATE; ELECTROPOLISHING; MECHANICAL POLISHING
STEAM GENERATOR; RECIRCULATION PIPING; IGSCC; CHANNEI
HEAD; SURFACE PREPARATION; PRETREATMENT; PASSIVATION;

Objectives: To investigate the efficacy of two primary technigues to reduce radiation

*  Surface finishii ; to reduce true area through mechanical and ¢lectropolishing

*  Passivation to prevent ¢~=rosion and deposition through preoxidation of base
material and pretreatment with coatings

Comments: The latest application to replacement piping in BWRs has been at the Cooper,
Peach Bottom-3 and BSEP-1 & 2 plants. For electropolishing (E /') a Phosphoric/Sulfuric acid
electrolyte was used and polishing densities ranged from 10 to 30 amp/dm2. RCT passivation
was “arried out at 300°C, atmospheric pressure, utilizing circulating, hot moist air. The
exposure time was between 10 and 150 hours. The results showed low activity and low dose
rates since the piping was replaced at all the above BWR plants. The application of surtace
a7 L catment processes was also carried out at Chinon B-1, Tihange and Doel-2 PWR planis
= slightly differen. conditions. At Chinon B-1, tests were carried out using,

hing alone and also combined with either the RCT or Framatome passivation

A). The "amatome process is carried out at 280°C, at a pressure of 153

s for an - »osure time of 360 hours. From the amount of activated corrosion
< »osition it was determined that E/T combined with RCT passivation 1s the most
¢ +.echnique in reducing buildup, followad by E/P and FRA

Remu:ks/Potential for dose limitation: For BWRs the electropalished and preoxidized
} f

. Low radiation level buildup and low contact dose rates
*  The dose rates leveled off or were declining after 3 cycles

*  The costs were rapidly recovered in terms of reduced occupational exposures

Project Manager:

Roger Asay

R.ldh“‘\‘}:h al & Chemical Technology
1700 Wyatt Drive, Suite 16

Santa Clara, CA 95054

US A

Phone: (40819820601
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"WERs, the combined Peant result iead o the 10HOWINE CONCIUSIOns

*  Electropolishing reduced the radation buildup rate by a factor of 5

Addition of RCT passivation to the electrops ilished surface further reduced buildup

rate by up to a factor of 2
2(/%

Addition of the Framatome process vielded an improvement of 10 to
Chromium rich film looks extremely promising in reducing radiation buildug

Palladium coating gave mixed results

References: Asav, R H., "Surface Pretreatment of Reactor ( omponents to Reduce Radiation
Buildup,” Proceedings, EPRI Conference on Radiation Field Control, Palo Alto, Califoraia

1991, editors C.1. Wood and H, Ocken

Duration; from; 1990 to: 1991 Funding: N/A

Status: In progress Last Update: June 26, 1991
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Remarks/Potential for dose limitation: The results of the study were as follows

Electropolished and electropolished / passivated Inconel 600 corpons showed
reduction in Co-58 and Co-6 by a factor of 4 compared ith ‘as received’ coupons
in the same cycle

Electropolishing and passivation reduced buildup rate by factors of 2 to 3
Palladium coated coupons showed Co-58 and Co-60) activity lovels 2 to 3 factors
greater than electropolished and electropohished / passivated 3041 and Inconel 6000
Chromium plated and passivated 3161 coupons showed Co-58 and Co-60 activity
levels approximately an order of magnitude lower than electropolished and
passivated 3091 and CF8M coupons

Reterences: Roofthooft, R, “Surface Coating of Primary System ( omponents o Reduce

Radiation Buildup,” Proceedings, EPRI Conference on Radiation Field Control, Palo Alto

Callormia ‘\}'vl‘ 0.11, 1991 editess C1 Wood and H. Ocken

Duration: from: 1990 to: 199] Funding: N/A

5!.1IUN In ;":\"l SN l 5‘\( L“‘l‘ﬂtl‘; lune 26, 1991




BNL ALARA Center Data Base

I RY GUIDELINES




BNL ALARA Center Data Base

limitation: A pew parameter, §

propn e i mp rature

ruaned e a

t
i the water as it pa sood throngh the

raturnr

o ensure comsistoncy within the industry

winit that the code selected was con
n tued and maten s integrity

: found that the method ot cal

{itleren

Duration: Funding: N

Status Last pd.ﬂh.‘.
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CTION OF RADIATION FIELDS BY ELEVATED PH
CONTROL AT MILLSTONE-3
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We are proposing, to use a maodified high pH coolant chemistry tor cycle 4 Later, it s likely

that we will revert to conventional coordinated lithium - boron chemistry and a pH of 6.9

mainly because of continued concerns about PWSCC and Zircaloy limitations at high burn-up

References: Hudson, M.1LB., "Radiation Field Reduction by Elevated pH ( ontrol at

A 1l
Vitlistone 3

Procoedings, EPRI Conference on Radiation Field Control Palo Alto, California
April 9411, 1991, editors C.]. Wood and H. Ocken

Duration: from: 1990 to; 1991 Funding: N/A

Status: In progress Last Update: June 17, 1991
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References: i sposito, ]N., C.A. Bergmann and R.]. Jacko, "Zine Addition for Corrosion
Control and Dose Rate Reduction”, Proceedings, EPRI Conference on Radiation Field Control
Palo Alto, Calitornda, April 9-11, 199, editocs C). Wood and H. Ocken

Duration: from: 1990 to: 199] Funding: N/A

Status: In Progress Last L'Pddlt‘: july 15, 1991
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RADIOACTIVITY PICK-UP BY CARBON STEEL AND
STAINLESS STEEL IN SLIGHTLY OXIDIZING LiTHIATED
COOLANT

Keywords: CONTAMINATION PREVENTION, CARBON STEEL; STAINLESS
STEEL, COOLANT; RADIATION BUILDUP

Principal Investigator: Project M- nager:
Derek Lister M. Godin

AECL Research ABRCL Research
Manager, Svstemn Chemistry Branch Chalk River Laboratories
Chalk River Laboratories Chalk River, ONT KOj 110
Chalk River, ONT K0OJ 10 CANADA

CANADA

Phone: (613)584-3311 Phone: (613)584-3311

Obijectives: Though still low, Co-60 felds at the CAMDU type Bruce-A and B nuclear power
£
plants are 1ising faster than predicted. The increase seems to start when the reactor is uprated
from 88% tu 100% power, The uprating puts many fuel channels into boiling, which seems to
produce oxidizing coolant. An appropriate question 1s whether radiolytic oxygen is
responsible for the increased activity transport
The program objectives were to determing
’ How oxide films on carbon steel and type 403 stainless stecl change when oxygen is
added to the coo'ant
+  How Co-60 pick-up on carbon steel and stainless steel 1s affected by oxygen

Comments: The t'\;"n‘l'lnh‘h!di method was as follows

*  Expose coupons and sintered magnetite and haematite in the out-reactor loop

»  Characterize oxide phase changes as reducing /oxidizing nature of the coolant
changes

. Monitor pick-up of Co~-60 on-line and with coupons
A scoping study showed that
»  Mossbauer effect is effective for analyzing conversions between Fe3O4 and Fe203
«  Co-60 pick-up on 403 stainless steel is greater than on carbon steel
Remarks/Potential for dose limitation: The main conclusions of this study were as

tollows

Type 403 stainless steel picks up more activity than carbon steel under all
conditions

«  Mossbauer effect is a usetul technique for characterizing oxides
+  Oxidation of Fe304 in 60ug/ kg of oxygen is rapid (50% conversion in 50 h)

Reduction of Fe203 in 17 em'/kg hydrogen is shhw (10% conversion in 130 to 300h)
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References: Lisior, I and MS. Godin, "Radioactivity Pick up by Carbon Steel in Slig htly
Onadizing Lithiated Coolant”, Proceadings, EPRI Conference on Radiation Field Control, Pale
Aty California Apnl 9 11, 1991, editors C.]. Wood and H. Ocken

AT S

Duration:  from: 1990 to: 199] lundiny,:\ ANDU Owners Group

Status: End Decomber 199 ‘ ast l.{pddtl‘:1'\‘«‘1‘“'&! 16, 199]
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LESSONS LEARNED FROM RECENT BWR CHEMICAL

DECONTAMINATION APPLICATIONS
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freld “M;‘i:'f‘-'u'hl‘\(h m

Evaporation will reduce volume

Oxides "plugging"” cracks may dissolve and create leaks

Sumps may require trace element analysis

Always add acid to bas

Coardinate with all outage activities

Cleanup process water adequately

Provide adequate ion exchange flow

Maintain proper pH control

Provide extra resin capacity for in lcakage

sintain solvent level below jet pump slip joints
walkdown inttial valve alignment

effective on HWC oxides

t leave faulted LOMI in the system

Remarks/Potential for dose limitation:

Rt‘h‘l’(‘nft‘%.‘ Vande ryritt DM Overview of Recont Utility | P rnence

Diex Proceedings, EPRI Conference on Radiation Field Control, Palo Alto

Duration: from: 1990 to: 1991

Status: In progroess

tamination

nid

Apal 9-11, 1991, editors C.]. Wood and H. Ocken

Funding: N/A

[ ast l'pddt(‘: june 26, 1991

R-313

with Part System
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At Beaver Valley it was found to be etfective, with decontamimation tactors of between 4 to 9
it produced negligible corrosion, low volumes of waste and could be carned out with

rolatively short decontamination times of between 8 and 10 hours

Fhe process is presently being qualitied by Westinghouse Electric Corporation for full-system

fecontamination of PWRs

References: Speranzini, R.A., R Voit and M. Helms, "Decontamination of Beaver Valloy

Steam Generators Using the CAN-DEREM Process”, Proceedings, EPRI Conterence on
i

K !\il,“(.' ig;f»l{ ‘\v’.!v,.?

‘alo Alto, California, April 9-11, 1991, ediwors C. Wood and H

Duration: from: 1990 to: 1991 Funding: N/ A

Status: In Progress 1 ast L"‘d.\t\'ﬁ june 26
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PWR FULL REACTOR COOLANT SYSTEM CHEMICAL
DECONTAMINATION

Keywords: CONTAMINAT.ON REMOVAL; DECONTAMINATION; PWR
FULL-SYSTEM DECONTAMINATION; CAN-DEREM; LOMI

Principal investigator: i'roject Managen
Phidip Miller Philip Miller
Westinghouse Electric Co

Westinghouse Elect 40 Co
Manager, Plant Application

Manager, Plant Application
P.O. Box 2728 P.O. Box 2728
Pittsburgh, PA 1523 Pittsburgh, PA 15230
USA USA

Phone; (412)256-6111

1719

Phone: (4121256-6111

Ob]cctivcs: The potential long-term benefits of full primary system chemical
Jdecontamination are significant for pressurized water reactors. However, a detailed
qualification of the vanous decontamination processes available is reguired, both with the fuel
removed and the fuel in place. This program is underway and includes both Westinghouse
and Combustion Engineering designed reactors, It has been divided into three phases. The
second phase of the program is now compiete. The objectives of the second phase were

1. Toqualify the chemical decontamination, through the AP/ CAN-DEREM and
AP /LOMI processes, of the full primary system of Westinghouse and Combustion
Engineering designed pressurized water reactors, with the fuel removed

2 [0 complete a fuel decontamination gualification program
b ‘

-

Comments: The following tasks were completed
| Material corresion and compatibility test program
Fluid systems evaluations
RCS egquipment €y aluations
Waste management
Radiological evaluations
Nuclear safety evaluations
r a - & ¥ . " 3
Development of decontamination technology; cost and schedule estimates; design of
equipment.
!
e main highlights were
AP/CAN-DEREM and AP/LOMI were qualified for three applications
No prefilming of specimens was carrted out
Particulate testing and wear and triction tests were completed for both processes
Otf-normal tests were conducted «or the two processes

Processes were qualified at boron concentrations ranging from () to 650 ppm
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Remarks/Potential for dose limitation: The tollowing 1s a part of the tuel

doedontaminalion program

Coneral corrosion data for Zircaloy-4 and Zitlo were obtained trom the current
;\T-‘;'I_I"\'

Fuel decontamination demonstration 15 to be performed on four assemblies
using ( ‘\\\ 1” v"!“ndil.‘;'n‘- Y using |\ 4% B

The four assemblies will then be reinstalled in the VO Summer nuclear p! int for ong
more cycle and then inspe ted

onclusions of the study s far are

Rosults are extremely posnve

Minimal effects of chemical reagents on most primary system matenals and

OMPONCenHLs

Lenain pre and st [ mtaimi 1N s s and modifications ar
recommiended

Potential bonefits an

3 ' . ' i
Qualification withi I w complete; qualification with fuel will be completed

int wriv 1993

References: Miller, | PWR Full Primary Svsterm Decontamination Program”, Procecdings

: LR ™

EPRI Contd

erence on Radiation Field Con alo Alto, Californ'a, Apri i, 1991, editors

{ Wood and H. Ocken

Duration: from: 1990 to: Funding: N/A

Status: In progres: Last Update: November 15, 1991
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BWR FULL-SYSTEM DECONTAMINATION

Keywords: CONTAMINATION REMOVAL; DECONTAMINATION; BWR;
FULL-SYSTEM DECONTAMINATION; LOMI; AP/LOMI

Principal Investigator: Project Managern

Barry Gordon Barry Gordon

GE Nuclear Energy GE Nuclear Energy
Lead Engineer Lead Engineer
175 Curtner Ave 175 Curtner Ave
San Jose, CA 95125 San Jose, CA 95125
LS. A US.A.

Phone: (408)925-2558 Phone; (408)925-2558
Objectives: The objectives of this program are to evaluate the feasibility of full-system
decontamination of a BWR with specific emphasis on

Long term materials performance

Decontamination process and svstem interaction

Radwaste

Recontamination

Economics

Licensing

Fuel evaluation
of the specific full-system decontamination issues being addressed are
1. Corrosion during the decontamination itselt

Post-decontamination corrosion

3 The effects of decontamination on non-mettalics

Comments: The qualification pricess was divided into a number of phases. The various
phases of the program were:

¥ A description of the LOMI process as applicable to BWRs: during this work
functional process guidelines were wdentified and sampling and analytical
techniques developed
Evaluation of materials compatibility: conclusions were that LOMI s acceptable
AP /LOMI appears to be promising but MP/LOMI is unacceptable for full -system
decontamination
Development of decontamination equipment and analysis of system interaction: e.g
decontamination engineering background and system boundaries were tormulated
operating conditions for the decon of RPV, RHR, Recire, RWCU, CRD were
established
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*  Previous expenience was examined and cost benefit analysis was carried out: FSD
and recontamination experience of relevant types of reactors which had undergone
FSD was examined, recontamination mitigation techniques were evaluated,

exposure and critical path savings versus waste and other costs were considered
. Shielding and exposure related factors were examined
Remarks/Potential for dose limitation: A great deal of the work has already been
completed. A topical report is to summarize the following
] A genenc description of the LOMI process as qualitied tor FSD of BWRs

- Review of previous BWR LOMI ¢ POnenee

3. Technical support of all calculations and assumptions
A i‘..!"'. ~;‘|‘\'i‘|\ FOPAOTT W Vdeal with the foll WING ‘(\L‘h N
. dentification of ditferonees betweon genenc topical and plant specific difterences. It
3 }
will deal with such itoms as metatlurgical differences, chemical matters, ol
. Evaluation of the effect of such differences on potential applications

2 ~sag v i X ¥4 5] 3 \ 1 3 &)
References: Gordon, BM , "BWR Full System Decontamination”, Proceedings, EPRI
Conference on Radiat Field Contral, Palo Alto, Calitornia, April 9-11, 1991, editors C.]
‘»'\,Au‘! ,(Ih, i' Cken

Duration: from: 1989 1o 2 | unding: P id Commonwealth Edison

Company (CECO)

Status: In progress Last tpdd(t‘: December 1a, 1991
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PWR COOLANT CHEMISTRY STUDIES IN SUPPORT OF DOSE
REDUCTION USING IN-PILE LOOPS AT MIT
Keywords: CONTAMINATION PREVENTION; COMPONENT RELIABILITY;

CRUD; PWR; BORON; LITHIUM; PH; MATERIAL; CRUD ANALYSIS;
GAMMA SCAN

Prir cipal Investigator: Project Manager:

Michaw ! Driscoll Otto Harling

MIT Nuc: ar Reactor Laboratory MIT Nuclear Reactor Laboratory

138 Alban, Street Building NW12-2(4 138 Albany Street Building NW13-254 (
Cambridge, MA 02139 Cambridge, MA (02139

US.A US.A

Phone: (617)253-4219 Phone:

Objectives: The oMectives of this work are
J

1. Todesign, construct and operate an in-pile facility which closely simulate s the PWR
Primary Coolant System with respect to Crud transport, temperatures, g radients
materials, et¢

2. Tocarry out a series of experiments on the effect of coolant pH on ¢ sion
product activity buildup

Comments: The experimental program consisted of the following
1. Seven one-month-long in-pile runs preceded by 2 months of out-of-pile
pretreatrment under primary coolant conditions
2. Principal runs examined effect of pH (LIOH) at constant Boron (800 ppm B) tor
pH3N’C = 6.5, 7.0,72,7.5
3. Loop sacrificed for post-run examination, such as gamma scans and crud analvsis
The major findings were as follows
I. The solubility based picture of corrosion product transport was supported by the
tosts

2. A value below 6.5 for pH300°C was found to be very detrimental. Values of 7.2 to
7.5 showed appreciably less activity buildup

-

The pH and heat flux effect on surface crud morphology correlated with differences
in activity buildup

Remarks/Potential for dose limitation: Future wors will include:

1. A series of three long (3,000 hr) runs to investigate the effect of pH on activity

buildup
2. Discussions of a zinc injection test and possible implementation
3.  Preliminary consideration of surface treatment evaluation.
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{ OLK. Harhing, "PWER Coolant Chet
\ !b\"l\k'i"- at MIT roceeding
\Itoy, Calidornia, April 9-11

rt, December 199

L&

Duration: from: |9 Funding

status: Compiet Last U pddh': \}
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SOLUBILITY ME: SUREMENT OF CRUD AND EVALUATION
OF OPTIMUM PH

Keywords: CONTAMINATION PREVENTION; CRUD; PH; SOLUBILITY;
NICKEL; COBALT, PWR

Principal Investigator: Project Manager:

Yasuhiko Shoda Yasuhiko Shoda

Mitsubishi Heavy Industnes Mitsubishi Heavy Industries
Research Engineering /Chemical Lab Rescarch Engineering /Chemical Lab
138 Albany St. 138 Albany St

Cambridge, MA (02139 Cambridge, MA 02119

US... US.A

Phone: (617)253-4225 Phone: (617)253-4225

Objectives: To derive the optimum pH for Pressurized Water Reactor from measurement of
the solubility of crud

Comiaanents: It is well known that occupational radiation exp  ares may be significantly
reduced by decreasing the amount of crud deposited in the primary circuit. It is als¢ known
that radioactive crud s produced by the activation of conosion products which are then
transferred to out-of-core surfaces. Since out-of-core dose rates are mainly determined by
Co-58 and Co-60, the preferred value of the pH should be related to the solublity of the nickel
.nd cobalt precursors. Theretore the solubility of nickel ferrite was measured, and the most
effective pH value was derived from the solubility data

Remarks/Potential for dose limitation: [n order to reduce dose rates, it is important to
minimize the transfer of crud from inside the core to out-of-core surfaces. From the various
relationships derived, a relationship was established between the pH and the dose rate. It was
determined that the optimum pH for minimum dose rate was around 7.3 at 285°C

References: Shoda Y., et al., "Solubility Measurement of Crud and Evaluation of Optimum
pH", Proceedings, EPRI Conference on Radiation Field Control, Palo Alto, California, April
911, 1991, editors C.]. Wood and H. Ocken

Duration: from: 1990 to: 1991 Funding: N/A

Status: In progress Last Updﬂt(‘: June 26, 199]
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L.K. R-321

FUTURE DEVELOPMENTS IN PROCESSING
DECONTAMINATION WASTE

’\t'\\\l'ld\'\ A “\' .w‘w‘.'\'\ \7 ! '\ \‘ k;“\ ‘\\ \) '” \ \‘.\'. \\“\‘\]J\ ‘\ K] “[‘\
OXIDATION:; ELOMIX: WASTE HANDLING: WASTE VOLUMI

191 T 17 %%

R} L ILION
Principal Investigator: Project Manager:
avid Bradbury David Bradbury
Bradi mited Bradteo Limiled
Bristol Polviechn Bristol Polytechni
oldharbour Lan { tddharbosvr Lan
151 bl Bs 14 l‘”‘ "]\tz\' ’u["i‘."v‘?
k LK
Phone: 44 /2720 /T6397] Phone: 44 /272 /763937

Objectives: Conventional decontamination waste handling processes are satistactory (o

syvstom decontanitnation, but i gquate for fullsystem decontamination 'hew are based
iporation / precipitation of 1on exchangs e '-|.-l.é«-n‘ with the current Processes

) \ in
¢ b sy ve volume, both of the waste and the handling egquipment
. hetr cholant miont
. P horr radanon stability
. I e protioms with cemoentation

1 hectives of the prossent program ar

. '

Tuce waste volume by romaoving unwanted omponents from the wasi
. Wihale doing s, to avoid changes t.-\in.nl.!h-d decontamimation Processes
Comments: Two techniques are under development: (a) ELOMIX, (b) Resin Oxidation

purpose of thy }‘.,)\H\;‘Yu\-w 18

}
. Reduce wste volumes from LOMI decomtamination
. Reduce chelant lnadings in LOMI waste

¢ Keduce chemical requirements

. Separate ra Loactivity from organic substances

. Allow storage and radioactive decay prior to bunial

I }'H';‘\"u' it the roesin ax) Lﬂlu'l “hm« w18

, Use low temperature wet oxidation to destroy chelants and resin

$ Achieve bottor waste form. no chelant content, and volume reducthon
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Remarks/Potential for dose Limilation " i
' b ox b ¢ laboratory w k has by rmploted
Y U ! Ise tnal wa irt i i i
A 1 up nd pl A y
] 1 l'l’l .,"
+ i i Lo} ! ! fiN T8 | iria
VRC topical report tests are undor wa
' ny (P T ] TR L by
Reterences: Bradl | Future D } I n nat \
roceedings, R ( ference on Radiation Fiold Control, Palo Ao, Californ i
] { Wonnd B Wk
Duration: from: 1990 to: 199 Funding: N

Status P
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WU te terms

L
!

AS a percentage, these reprosent savings botween 140 and &0

1

i average current duration of 110 hours

Reterences: Beaman T.A.. "Reduction of Cnitical Path Time tor BWR Recirculation
Diecontamination”, Proceedings, EPRI Conference on Radiation Figld Control, Palo
formia, April 911, 1991, editors C ) Wood and H, Ocken

Duration: from: 1990 to: 199 Funding: N/ A

Status: Completed Last Update: Jun
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IMPROVEMENTS IN THE LOMI DECONTAMINATION
PROCLESS

| { YA 1IN
LN L

Keywords h% N G Y v A

Principal Investigator Project Manager
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O bjectives:

Comments

) i
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RADIATION FIELDS TRENI?S AND CONTROL AT FRENCH
PWR'S

Keywords: CONTAMINATION 'REVENTION; RADIATION FIELD; 'WR,
CHEMISTRY; COBALT REDUCTION,; DOSE RATI

Principal Investigator: Project Manager:
Philippe Ridoux Alain Brissaud
Electricine de France Electricitd de France
Septen/ TH-RP Septen/TH-RP

12-14 Avenue Outrigvoz 12-14 Avenue Outrievoz
#9628 Villeurbanng H9628 Villeurbanne
FRANCE FRANCH

Phone: Phone:

Objectives: The olsjectives of this program are to monitor the dose rate and collective dose
trends at French PWoas and develop improved dose rate and radiation field control measures

Comments: The methodolo vy consists of three principal steps
¥ | i |

1. Pradict sources and dose rates - deposited activity is predicted by means of the
PACTOLE code, dose rate calculations are carried out by means of MERCURE 4
and increasingly through PANTHERE VI codes

"

Measure sources and dose rates - dose rates are measured systematically at all
plants through the “Standard Radiation Monitoring Program”. These measurements
are made between 12 and 24 hours after plant shutdown. At some plants, corrosion
product activity deposits are measured using gamma ray spectroscopy with a
special device called "EMECCT. The technigue has been developed by CEA and
qualified at EDF NPPs

3. Analyze any discrepancies between the predictions and the actual measurements -
the analysis is carried out by means of the TIGRE-RP software developed by EDI

From this data, the influerce of vanous parameters, such as primary coolant chemistry and
shutdown procedures, may be evaluated on the development of radiation fields.

Remarks/Potential for dose limitation: At the present time, the average dose rate near
the primary loops is 1 person-Sv/h for the six oldest plants, and 0.5 person-Sv /h for other
units. The average dose rate at the center of steam generator channel heads is 90 person-Sv /h
for older plants, and 60 person-Sv /h for others, Further dose rate reduction should be possible
for future plants. Present efforts are directed towards reductions in collective dose and
meeting the recommendations of the ICRFP

The same methodology will be applied for collective dose reduction as for dose rate reduction.
T'he use of ALARA techniques will be reinforced. These techniques will range from simple
ones, such as maintaining ALARA sheets, to sophisticated ones that have been tested during
the replacement of the steam generators at Dampierre-1
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References: Ridoux, P, and A. Brissaud \ hon P
Proceedings, EPRI Conferonce on Radiation rweld (

111991 editors C.1. Wood as H (xkon

Duration:  from: 1990 to; 199) Funding: N A

Status: In progn Last Update: Nover
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U.S.A. R-325

WELDABILITY OF NOREM FOR IN-SITU REPA 'R &
REPLACEMENT

REPAIR;, WELDING

Keywords: CONTAMINATION PREVENTION; NOREM

Principal Investigator: Project Manager:

M. Philips & S. Findlan Douglas Vandergritf
A Jones Applicd Research LA, Jones Applied Rescarch
Repair Apphcations Division Manager, Special Projects
). Box 217004 PO Box 217094
Charlotte, NC 28221 Charlotte, NC 28221
5 ’\ | N ’\
Phone: (7(M)547-6177 hone: (704)547.6177

(H‘i(‘(li\’\‘\? e abjectives of this program were as follows

1 Develop a cobalt-free hardfacing alloy which can be used for in-situ

repalr Sreplacement of valve seats and other similar components

2. Demonstrate the abdity to deposit the NOREM alloy on applicable austenitic

statnless and low alloy steed substratos

L Develop wolding parameters which require minimal preheat and post weld heat

mitronle

Demonstrate an all position /inssitu application utihzing a commercially available
GTAW-AL welding systen

5. Demonstrate the ability to repair a NOREM alloy deposit

Comments: The main characteristics that have an influence on parameter Lh’u‘l»-pnw;.t for
NOREM ar

Crack free deposit

. Bead appearance

v H,lhi'u“\

: Deposit chemistry

hese were all investigated during the study

Maternial testing for the NOREM weldability program was carried out by examining the

FOLOWINg

. Caalling wear

s Mechamcal woar

' Chemical analysis

Remarks/Potential for dose limitation: The main tindings of the program were

*  Welding filler metal wires conforming to NOREM B1 and B4 compositions can be
produced in small diameter suitable for GTAW equipment (0.045)
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NOREM B1 can be doy
TUsSUits
A two-layer NOREM Bl deposit Ids galling wear results compar

O "‘!'H'I‘l

141

NOREM can be de posited in-situ, 10 all positions utibzing commes 1al

References: Vandorgriff, DM, M. Philips and S. Findlan, "Weldability of NOREM fo

In-Situ Repair & Replacement Proceedings, EPRI Conterence on Radiation Feld

altfornia, April 9217, 1991, editors C.1. Wood and H. Ocken

Aty o
}

A

Duration:  from: 1990 to: 1991 Funding: N /A

Status: In progross Last Update: No

|




BNL ALARA Center Data Bas

HPH OPERATION AT SWEDISH PRESSURIZED WATER

REACTOR!




BNL ALARA Center Data Base
SWEDLEN R-326
References: Aronssor :
edish PWR &, Proceedings Conderence on Radiation bield Coidi

alitorma, April 9-1 1991, edhitors Woosd and H. Oxken

Duratiori:  from: 1990 to: 199) lund”‘u; N/A

Status: In progress Last Update:
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VS.A. R-327

RADIATION FIELD CONTROL BY EARLY BORATION DURING
SHUTDOWN AT BEAVER VALLEY POWER STATION

Keywords: CONTAMINATION PREVENTION; RADIATION BUILDUP
BORATION; RADIATION FIELD

Principal Investigator: Project Manager:
F.oLiptak Victor Linnenbom, |
Duguesne Ligh Duquesne Light Company
Beaver Valli (% Station Beaver Volley Power Station
"0 Box 4 PO Box 4
shippingport. A 15077 Shippingport, P'A 15077

8 A US A

Phone: (41213017845 Phone: (412

i

("‘](‘(“\'t‘h‘. Beaver Valley is a two unit power station. During shutdown for the seventh
refuchimg outage at Unit 1 in 1989, plant prok.oms forced operations personnel to borate (o
groater than 2,000 ppm boron with the Reactor Coolant System temperature above 30070 A
large release of soluble cobalt 58 and cobalt 60 occurred, resulting in reduced out-of-cor
radhiation helds by as much as 2 Muorecover, over three times as much radiocobalt was
vmoved as had been during previous shutdowns. The Co-068 to Co-6l) ratio was also
nificantly ditferent from the cobalt ratios observed during previous shutdowns and
hydrogen perode additions, sndicating that the source of the radiocobalt was outside the

i

Ihe objective of this program is to evaluate the extent of the impact of arly boration on
radiaton fields and o detormine th optimum conditions for early boration

Comments: The carly boration resulted because there was an increase in the monitoring
regquirernents doe o a crudburst occurring during the coaldown of Unit 2, and a fatlure of

instrumentation during the cooldown o Uinit 1

Ihe early boration of Unit 1 lead 10 a large release of soluble activity, which was 100 tin
hgher than previous shutdowns, This activity was prep mdorantly Co-5% activity. There was

no crud burst

Substantial reductions in out-of-core radiation ficlds were noted . For wimple, the NR heat

exchanger hotspot dose vate came down from 7,000 mR /h to 50 o /G the NR beat eschangei

general area dose rates wore reduced 0 25 mR7h from 1,200 mR /h, and the sample panel

hotspot dose rate was decreased to 15 mR/h from 300 mR /h. Steam generator channel head

i rates woere reduced .“\ :"

Subsequent peroxide addition gave a small additional release

Remarks/Potential for do.= limitation: A now test of carly boration is to be carmed out

with the fCowing measures in Pl

| Early boration

Lathium remaoval enhanced
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Status: In progr Last Update: mbaor 1991
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{ "
11 \ g the redu

Maore activity was relcased i
(71%) compared to the oxidizing phase (29

1. A sustained release and removal of nicke! occurred during the reducing phase. A
return and efficient cleanup of soluble tron also occurred during the reducing phase

4 [he majority of activity released (B8% ) was soluble. The total particiulate activity
released was small (11%) dunng the reducing phase and 1 Junng oxidizing phas
5 '\k'l")‘ Wi of the out-0t-COore activity was released \Hs,i remaoved \'li[”li' th

reduci H “’ms.g

References: Morgan, E.A., Fender, B A, Neeley, WM., "RCS Shutdown ( hemistry During
the 1990 Refueling Outage at H.B. Robinson,” Proceedings, EPR] Conference on Radiation
Field Control. Palo Alto, California, Apnil 9-11 1941 editors C.1. Wood and H. Ocken

Duration: from: 1990 to: 1991 Funding: N/A

Status: Completed Last Update: September 24, 1991
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HISTOF HEALTH PHYSICS TECHNOLOGY PROJECTS



H-138
H-139

H-140

H-141
H-142
H-143

H-144
H-145
H-146
H-147

H-148

H-149

H-150

H-15]

H-152

H-153
H-154
H-155

INNOVATIVE AP'PROACHES AT TMI-2

IDENTIFY ALL COBALT CONTRIBUTORS IN PNPS

EVALUATE HOT SPOTS ASSOCIATED WITH SPENT FUEL
POOL SYSTEM

SURROGATE LASER DISC PLANT TOUR SYSTEM
MAINTAIN RADIOLOGICAL EVALUATION FACTORS

REPLACE FEEDWATER CONTROL VALVE TREA WITH
NON-COBALT DESIGN

RECIRCULATION PUMP COBALT ELIMINATION
FUEL IMPROVEMENTS TO REDUCE COBALT SOURCE
FSTABLISH CHEMICAL DECONTAMINATION STRATEGY

EVALUATE ZINC ADDITION TO REACTOR FEEDWATER
(GEZIP)

REACTOR CONTROL BLADE MANAGEMENT CONSIDERING
ALAKA

EVALUATION, POSSIBLE REDUCTION IN OPERATION AND
TESTING OF CONTROL ROD DRIVES TO REDUCE COBALT
INPUT

PROJECT MINDOS

STUDY ON THE ALARA POLICY IN KOREA

REDUCTION OF TIME, EXPOSURE, AND COST THROUGH
PLANT DECONTAMINATION

REACTOR CAVITY DECONTAMINATION AT V. C. SUMMER
USE OF RESPIRATORS AND DOSE EXPANSION

OPTIMIZING WORKER PROTECTION: A PRACTICAL
APPLICATION OF RISK ANALYSIS




R LI R RFRIR e .. e e e  ae

TITLE

H-156 ADVANCED RADIATION WORKER TRAINING PROGRAM
ANI? LABORATORY

H-157 ALARA ASPECTS OF THE CALVERT CLIFFS PRESURRIZER
REPAIR PROJECT

H-158 ACE - ALARA CENTER'S DOSE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>