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ABSTRACT

This is the fourth volume in a series of reports that provide information on dose reduction research and
health physics technology for nuclear power plants. The information is taken from a data bar
maintained by 11rcolhaven National Laboratory's ALAR A Center for the Nuclear Regulatory
Commission.

This report presents information on 118 new or updated projects, covering a wide range of activities.
Projects including steam generator degradation, decontamination, robotics, improvement in reactor
materials, and inspection techniques, among others, are described _in the research section of the report.
The section on health physics techeology includes some simple and very cost-effective projects to reduce
radiation exposures.

Inchided in this volume is a detailed description of how to access the BNL data bases which store this
information. All project abstracts from this report, as well as many other useful documents, can be
accessed, with permission, through our on-line system, ACE. A computer equipped with a modem, or a
fax machine is all that is required to connect to ACE. Many features of ACE, including software,
hardware, and communications specifics, are explained in this report.
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PREFACE -

The staff at the Al_ ARA Center, Brookhaven health physics reports from this volume. The
National Laboratory, maintains data bases of indices start by listing all the projects sequentially
information on international projects on dose by identification number, followed by indices for
reduction research and health physics the six major categories, for the project manager
technology. The data bases, concerned primarily and principal investigator, and for sponsoring
with nuclear power generation, are part of a and contracting organizations. The finalindex of
project (FIN A-325H sp(msored by the Nuclear each set has the various subjects and is bawd on
Regulatory Commission. The series of reports the keywoids on each sheet. The addresses,
NUREG/CR-4404 describes the information in telephone numbers, and, where available, telefax
the data bases. numbers of the project managers and

investigators should facilitate exchange of more
The first three reports in this series described detailed information.
approximately 380 projects; this report pwsents
118 :nore. Several steps were taken to facilitate Since she data is continuously updated and new-
access to the information. First, as in the information sheets added, users of the data base
previous reports, the division into two main are invited to call (516) 282-4012, or write for the -
groups has been retained: the R projects are on latest information, or to access the data base
research, the H projects describe ciforts related to ekxtronically, as described in the first section of
health physics technology at nuclear power tLis report. Moreover,information on new
plants. In addition, the projects in the two data projects is always welcome. Projects listed in the
bases have been divided into six categories to data base are disseminated internationally, and
make it easier to access areas of interest. may lead to exchange of information in areas of

interest. f blank form is included in this report -
Two sets of indices are included in this report. for sending kaormation to the Al. ARA Center.
The first set lists all mscarch projects from this Our telefax number is (516) 282-5810.
volume only, while the second refers to the

.
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i EXECUTIVE SUMMARY

4

As part of a project sponsored by the U. S. ' next index is the cate>;ory indeC lt is hopd that
i. Nuclear Regulatory Commission, staff at the by looking for projects in a particular category
| ALARA Center of'the Brookhaven National the reader will also be made aware of other
'

Laboratory are carrying out a program to projects not directly related to his specific subject >

| monitor wor!dwide dose reduction efforts. This and yet not be encumbered by a host of projects

| program includes on the one hand research that on topics of little or no interest to him.
j is oriented in the direction of ALARA and on the

The category indes is followed by indices for
j other techniques that have been found to be J ncip invougMors E
j particularly effective m reducing esposures at

nuclear pmver plants. As a part of this effort Om projects under a particular

staff at the ALARA Center maintam two project manager are of interest, then one of these
two indices should be examined; The next two

z computennd databases that contain tius
indices are for the sponsoring organization and

; information. The information is period cal |he
y

k u imuo if d d w p ojects
; pubbsned as a series of NUREG reports. I wM a particular organization arej- present report is the fourth volume m this series.

required then the Sponsor index should beIt is intended to summarize the mformation m*
1 scrutm. .ized,
j oor database at a particular point m. time.
} The last index is the Sukct Index. Each project
; The report presents information on 118 new or

is identified by a number of subjects. These mayupdated projects, covering a wide range of N the project is directiv related to
j actmties. Projects mchiding steam generator ~

da k mmrch has an indirect
; degradation decontammation, robotics, W@ id ,- .been created with
j improvement in reactor materials, and mspection

e care so that the reat an wpidly find
j techniques, among others, are descnivd m the . &M b hin
j research section of the report. The section on
j health phpics technology contains some simple A word about the format of the information

and very cost-effective projects to reduce sheets is also in order. It is not the intent of the
j radiation exposures. For example, these projects present report to give all the details of a project.
; include an evaluation of Hot Spots associated it is intended to give the main objectives,
I with the spent fuel system, a laser disc based describe some of the most interesting aspects in'

plant tour system, elimination of cobalt from the the section on comments and then summarire the
-recirculation pump,effect of respirators on doses, conclusions in the section entitk'd

i use of robotics to remove control rod drives and " Remarks / Potential for Dose Limitation". Of
!' an innovative tool for evaluating dose rates. particular interest to us is any quantitative

. implications as far as exposures and exposure
The format of the present report is somewhat. rates are concerned. However, tlu.s mformation.

different from the previous reports m th.is senes'
..

MM m & W h would be-We have split the report into two sections: the . .
;

| first section is on the research projects the wcond punth ss if it was just a guess.

;- is on projects related to health physics The Remarks are followed by a list of references
i technology The research projects are identified that can provide more information on the work.
i by the letter R (for Research) and the Health 'l he names, addresses and telephone numbers of -
j Physics Technology projects by the letter H (for the persons responsible for the project have also

Health Physicsl been included. These persons may be .
.

;

3

Each of the two sections has its own set of aI,proached for more information. Additional.

i

mdices. These m. d. ices mclude a list of all the mformation on a number of these projects is also
. .

j
. . .

. avadable in our archw.es.
.

I projects m the section. The projects are m. .
i chronological order with each new project
,- number incremented by one. The projects in each
i section are then split into six categories. Thus the
f
i
j ix
|
i
!
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ALARA Center's On-line Information System:

Simplification and Fax Capabihty

cided to radically simpli.y the system into a handful
1. IntroduClion of commani that should address most user needs

for information. The first part of this article nill de-

The ALARA Center maintains an on-line information scribe the new and simplified way to use ACE, the

system on aspects of ALARA. This information sys- see nd part will describe our tn;o fax systems, the
tbm is calkd ACE, an acronym for ALARA Center Sird pan wiH pmvide ther mformation which

should assist m better utilization of ACE. At the endExchange. ACE is constant |y upda;ed and may be
accessed by a personal computer and a modem it f this article we try to succinctly summarize the

.

most important steps required m extracting informa-. ,

has been devribed in journal articles,, publications ^ tion from ACE on a single sheet of paper. We call
and prewntations.3 " Information may be obtained 21

this sheet "The Quick Reference C.ulde to ACE'. It is
hours a day, seven days a week from the on-line sys- intended that ACE users detach this sheet and keep it
tem. Very recently we have greatly simplified ACE by them for quick reference when they access ACE.
and have also added a fax feature to the system. The
new fax feature allows us to expand the capabilities
of the system by making it possible to transmit 2. Using the Simplified ACE Systemcharts, graphs, and photographs of items of interest.
The fax system will also enable persons who do not
have per'sonal comruters to access the system We haw modi 8ed ACE so that when you connect to
through fax machir.cd in their offices. the system and give your password you will be

shown a new ' Quick Menu'. Nearly all the com-
Although we tw to make all the information in our mands that you will need for basic searches of data
databases ai .silable to our users by publishing it, are shown on this menu. Although you could go
there is, o' necessity, a delay in the publication. The back to the old interface if you are more comfortable
on line system was intended as a source to provide with that, we recommend you utilize ACE exclusive-
up-to-date information to our users as it becomes ly through the new commands. We will' describe
available. It also was designed to enable users to how each command works in a step-by-step manner,
search through large data bases. Thus, the data bases
on the existing on-line system contain all the informa^ 2.LConnecting to ACE' tion since the inception of each data base, including
both published and unpublished material. The new

(1) Switch on your computer and modem.
modifications have made searching and retrieval of
this information extremely simple. The intent behind - (2) Start the ATERM communication program.
the fax system is different. Instead of on-line search

Q Type M to connect to ACE.capabilities, the system is designed to provide rapid
-access to charts, graphs, photographs and the as-yet- After a brief message, you will be asked to hit RE-
unpublished material which may be particularly rele- TURN and then to type in your password. Once con-
vant or topical. nected you will see some explanatory screens. These

screens are intended to remind you about how to use
in this . le, we describe how to seek information ACE. If you are already familiar with the system you
through ta simplified ACE system and how the fax can rapidly bypass these introductory screens by

'

feature may be used to assist in day-to-day ALARA pressing any key when prompted to do'so at the en[1
research. .We have now operated ACE for. a suffi- of the screen. A'fter the introductory screens you will
ciently long period to have a better understanding of see our new ' Quick Menu', shown in Figure 1.
the needs of our users and of some of the prob; ems

. they encounter. To address these needs we have de-

1
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You can print any form you are viewing in the fol-Eg.1: Th_e_ Quick MentLOt Th &tSy2tert u

Alt-il 1)rowse through database

Al'K Kwick search database (1) Type ALT-P.

_

English Query WQ) You do not need to do anything else. TheAlt-E

Alt-l' [ax printer is already set up for you.

Alt-P Print a form ,

Alt-S Print a Stack of forms 2ARapid Searches through Keywords

Alt-T Print Report (EQ) - You will now be familiar with the contents cf each
Alt-Q Show Quick menu database and the type of keywords in use. The next

thing we suggest is to search a database through Lev-Alt-li liangup and Exit words. Once again the technique is very simple. Ju'st
_ follow these steps:

(1) Type A1.T-K.

2.2. Browsing Through A Database :2)- Se: -et a database in the same manner as for

For your first attempt at working with ACE we rec-
ommend that you broww through the various data- You will see 3 blank form ai the database,
bases to become familiar with the content of each called RETRIEVE SPtc. Your cursor will be
one. The browsing procedure is extremely simple- in a field called KEYWORDS ( or use the Tall
Just follow these steps: key to get ta this field if the cursor is not in

it).
(1) lloid down the ALT key and ty;v 11.

O) Type in a keyword and hit ENTER.
You will be shown the list of databases that
comprise ACE. Select a suitablo database by We suggest you type a partial keyword rath-
highlighting it with the UP/DOWN arrow er than the full word. Type two dots aften
keys. As you highlight each database an en- the partial word (but not after a full word).
hanced line af text at the bottom of the screen Ily using partial words you are more likely to
will describe what kind of information the get the forms you .v.ut. For example, type
database contains. CORROS. if you are interested in CORRO-

SiON. The whole stack of fe.ms on the sub-
(2) Select a database and hit ENTER. ject of corrosion will be selected for you,

frem the latest to the earliest.
Every form in the database will be opened
for you, startmg from the latest to the earli- f4) To see the other screens of a form, use PAGE
est. UP and PAGE DOWN (not UP ARROW or

IX)WN ARROW). To see the next form, hit
(3) To see other screens of a form use PAGE UP F10; to see the previous form hi' M

and PAGE DOWN keys (not UP AR-
ROW /DOWN ARROW), You may like to print either the form you are viewing

or the whole stack of the selected forms.
(4) To see the next form, type F10; to see the pre-

vious form again, type F9- (1) Type ALT-P to print the form you are view--
ing;

23. Printing a Form with Your Printer type ALT-S to print the whole stack of forms
on the subject of CORROSION.

While you are familiarizing yourself with the various
databases it may be a good idea to print one form Onw you get ud to Wyword wrches, you may

from each. This will not only indicate how to obtain to rehne your warch Wu can do so by giving~ was

a hard copy of information but also show you what several keywords together, separated by a semi-
. . . colon. Thus CORROSION; ZINC will select all forms

km. d of information each database contains. This is ,

on either the subject ot ZINC or CORROSION orimportant becauw you will then know which data-
base to search for a certa.m type of information. both. The keywords & CORROSION; ZINC will select

o f M M e both ZINC and CORRO-
2
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SION as keywords. Do not forget the space after We therefore suggest that you use the other features ~|

each semi-colon. described above to become truly familiar with the |
contents of each database before utilizing the English |

Note that instead of searching through keywords, Query feature. However, once you know how to uti-
you may search through any other field. For exam- life this feature it has some significant advantages. !

9plc, sometiraes you may rather wish to search by One principal advantage is that you can ask for
plant name, if so, instead of the field called KEY- multi-column reports. Another is that you can ask
WORD use the tab sey to go to the field called the computer to do some simple calculations, like ;

PLANT and type the partial name of a plant, fol- getting the average dow rate from a wt of readings. |
'. owed by the two dots and hit ENTER _ Thus, it You use the English Query feature in the fo!!owing |

jwould be better to type BYR., for Dyron, manner:-

r

(1) Type ALT-E from any screen. }
2.a. E,u. ting AG,

C) Use the UP/IX%VN ARROW keys to select
At this point let us exclain to you the extremely sim- the database you wish to query in English
ple procedure to exit ACE and hang-up your tele- and hit ENTER. |
phone line. Lise the following command to hang up {

from any screen: The enhanced tot at the bottom of the screen |
tdescribes what each database contains.
!

(1) Type ALT-It
0) Type your querv in English and hit ENTER. j

This command will clow all files, exit from 5

ACE and hang-up your telephone line. The computer will fiag and let you correct i

spelling and other mistakes. It may tell you j

that a certain word has a number of connota- i
2.6. The .Qu. k Menu, and ,Old Menus, tions and ask you which onc you have in .|ic

mind. Try to answer these questions as best j
You do not need to give the new quick commands
shown on the ' Quick Menu' while kioking at this N" """ "" " ** P" '" E" #

i
* E Y"" " " " "" Imenu. You can give the new commands from any

screen, except for the print commands. The print The best reason for using English Query is to ask for
commands ALT-P and ALT-S must be given while a columnar report, perhaps with some calculations.
you are kicking at the form you wish to print. ALT-T For example, you may request the following informa- .

must be given while kioking at the report you have tion from the database called IX)SES: "Show a list of !

generated through English Query, if you wish to see all DWR plants, their annual collective dose, the con- |

the ' Quick Menu' to remind yourself of the main tact person and his phone number, sorted by plant |
commands available. iou can do so at any time by name and WNEC" You will be shown a columnar j
the following command: list of all BWR plants listed alphabetically by plant !.

name, their collective cases, the contact person at [
(1) Type ALT-Q from any screen- each plant and his phone number. The : 'WN EC' i

Although we do not recommend it, we have retained above means "With p'o Extra Columns" The com-
puter understands tlus abbreviation. Use the RIGHT -

the provision to let you revert to the old system inter- / LEFT ARROW keys to see columns cut off by.the-
face, if you are more comfortable with it. To go to Use the PACE UP / PAGE DOWN Leys to' screen.
the old interface type the following command: see other screens for the complete report.

(1) Type ALT-O from any screen. Another km. d of question you may ask the same'

Even after going to the old interface you may return DOSES database may involve computation. The
to the new ' Quick Menu' by typing ALT-Q. question could im as follows: " List all PWR plants,

their dose rates and the average dase rate for all
plants." You will get a report listing all the PWR

. 2.,/.Using the English Query Feature plants, the steam generator channel head dose rates
,

for each plant and at the end the average do3e rate
Each of the ACE databases may be queried in s.imple for Mi plants. This time the data will not be sorted
English language. At first sight this appears to be a alphabetically by plant name because you did not
really simple feature. . However, it has to be used make that request.

- with care if you wish to extract useful m, formation.

3

i -

__ _ _



_ ... _. _ _ _ _. _ __ . _ _ _ _ _ _ . _ _ _____,.
1
1-
i
!
,

2 Although it is much easier to obtain the forms of a number in the group, T;e documents identified by
| database by the methods described previously, you the letter 'G' (for Genere documents) form the first ,

! can do so in English Query mode also. This may be group. This group is int (nded for our newsletter, for
j :done, for example, by asking to see specifically the sections from interesting; publications, for charts,
; fenns of all plants whose dose rates are above a cer- graphs, drawings anJ ph atographs.
( tain value.
j Perhaps the most interesting document on the fax
{ system is the first document on the list with identifi-

|
2.8. Printing a Table Obtained Through cation number Gl. The ALARA Center collects in--

| English Query formation of interest in the area of ALARA research
1 from various souices Af ter several items have been
| You can print the table that you obtained through En- gathered, the Center publishes them in a newsletter,
j glish Query through the following command: called *ALARA Notes? The items in the newsletter
i are generally topical. There is a time lag in publish-
|- (1) Type ALT-T while viewing the table. ng the newsletter because first, we have to wait for

! This will give you a print out of the report that you the items to accumulate, and second, becau.w of the
j have generated through English Query. Note, how. delays inherent in publication, which involves edit
i ever, that if you asked s;vcifically for a form or stack ing, proofreading, reviewing, and printing. Docu-
I of forms thr'ough English Querv, and wish to print ment G1, the unedited draft of.the newsletter, is

the form or the complete stack of forms, then you hitended to bypass this delay. As new information
4 must use the old commands ALT-P or Alif-S.

~ lemes avadable we insert it at the beginning of the
| draf t newsletter. Eventually the draft is prepared for
! printing, but meanwhile, users will have access to the

[ 2.9. Using the Fax Fehre unedited newsletter through the fax system._- The
same procedure can be followed for the table of con-

Powerful fax features are now available to ACE us- tents of the newsletter. Thus, if users want to te kept
ers. The use of these features requires only a handful apprised of the latest ALAR A dt velopments, periodi-,

j of commands. These commands are described below cally they can have the document faxed to them.
j in section 4. In order to start the Fax program from They can'look at the contents on the first page to see
!- ACE you use the following command: if there are any new items of interest. The new items

,

| are kicated af ter the table of contents. When these ]
|

(1) Ty;w ALT-F from any screen. items are received 'hrough the fas system, users can ]t

stop their fax machmes so that they will not be bur- i>

You will be taken to two new explanatory dened with a long facsimile of information they ob-
screens, which will describe how to view and tained through a previous fax.
fax charts, graphs and other documents
available through !ax. You will be asked to The second document, G2,is the up-to-date list of all
press any key to leave the screens and start the documents available on the fax system. Docu-
the Fax program, ment G3 is the present article which 'descrites how

Note that: (a) you must leave the fax welcome to use ACE and its fax system C-1, G5, G6 and so on

screens before you can use the comraands;(b) almost are reserved for topical cl) arts, graphs, or photo-
all the commands of the ' Quick Menu', except the graphs that we find particularly interesting and

""" to Mng to your auennon. M puntthree print commands. will work from any screen of
inese m.clude a chart that lists the dollar value as- jthe fax program also. This includes ALT-H, the

hang-up command. signed for a person-rem by all U.S. nuclear power
plan ts.

!
. . Presently, the rest of the material available_ through3. The Information Available through th(. fax system is from our Health I,hvsics l.echnolo;;v a,. - --

the Fax System and Research data bases. The docu'ments identified ;

by the letter [t (for llealth Physics Techbology) de- j
The ALARA Center has developed a fax service scribe innovative ALARA-related techniques being !

- which is particularly useful for transmitting charts, used at nuclear power plants. Tue documents identi- ;
graphs, photographs and finished documents. The fied by the letter B describe research projects.that !
list of the documents available through this service is have an impact on ALARA. This information is '

also obtainable by fax. The documents are in three eventually published in the NUREC/CR4409 series . j
groups, with each document having an identification of reports. j,

,
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We hope that the users will obtain the list of docu- If you wish to obtain some other document ;
*

ments and peruse the titles for items that they can from our list of documents (also anilable by fax) ;

use in their work. Once the users select documents, telephone either (516) 252-4012 (PTS 666-4012) or !

they may fa t the documents to themselves (516) 282-3228 WrS 666-3:.28) and give the identi- !

fication number of the document. Then fax the i

document to yourself, using the fax number and i

4. Descriptiori of the FAX System polling pmcedure as described in the previous i

paragraph. Someone will normally be available -|
To satisfy the users' needs, staff at the ALAR A Cen- at one of the two numbers from 9 a.m. *o 5 p.m. [
ter created two fax systems for two different types of U.S. Eastern Standard Time. If an answering ma- !

users. The first system is called ACEFAX-1 and is chine picks up your call, give your name, your i

intended for ud who do not have access to per, organization, your phone number, fax numtwr, ;

and the identification number of the document ;sonal computers or who do not wish to use personal
computers. These users may obtain the information you need. We will fax the document to you as j

through their fax machines. The second system, mm as peible. At your request, we will also j

called ACEFAX-2, is a part of our modified anJ en- fax those documents to you that are in em data j

hanced on-line sstem. Uwrs can view the docu- bases but not available for polling so long as your !

ments available ihrough the fax system. including mquest is for a reasonable number of documents. |
charts, graphs and photographs, on their computer i

screen, and then, if they wish, fax documents to 4.2. The ACEFAX-2 System [
themselves.

This fax system was designed for users of our exist- i

The ALARA Center provides its services at no charge ing computer accessible on line system, ACE. The
'

user can sce on the screen the documents that areto the users. Ilowever. because our budget is lim.
ited, it i, not possible to fax a dozen or more docu. available through a fax machine, including graphs ;

ments to our users every day. We therefore worked and charts. You can select the appropriate document :

out a system by which t'he callers fax the documents before faxing it to yourself through polling (how to |
~

to themselves at their own expense. One question poll is described in the previous section). Once you !
'

that the user commontv asks is "llow Jo I fax a docu. have selected a document for faxing, the system has
ment to mvself?" in nearly all fax machines there is a been designed to give you sufficient time to go to ;

mode called " polling to re'ceive " By using this mode, your fax machine and fax the document to yourself. i
vou can fax to yourself any document that has been After the document has been faxed,'the compuier [
'et up for polling at another fax machine or comput- will automatically log you off the system and han;;s ,

er. In some of the newer fax machines, polling sim. up. Your computer must have a graphics monitor to {
ply implies going to the fax machine, calling the utilize ACEFAX-2, Nearly all modern personal com-

number where a document has been set up for poll. puters are equipped with graphics cards and moni- [
tors,ing, and pressing a button. In the okier fax machines, ,

iyou need to press two or three extra buttons, but the
procedure is very simple (follow the instructions in 43. Starting the ACEFAX-2 Program
your fax machine manual).

.

The process to start the program is as follows: f
i4.1.The ACEFAX-1 System

(1) Use the sof tware and the password provided ;
The ACEFAX-1 system is designed for simplicity; to log on to ACE as described in section 21.

,

W do you will get to 5however, it provides the ALARA-related - unpub-
lished information that is in the files of the ALARA , ;

, ,
,

;
Center. It works as follows: (2) Tyjv ALT-F to go to th Fax program. !

If you wish to see thelatest information we You will see two successive welcome screens [
*

have gathered for our as yet unfmtshed newslet- describing how to use the fax system. These
ter "A LAR A Notes," poll the number (516) scwens wiH decibe M k commands you

'

1

282-7361 (FTS 666-7361 for the U.S. Federal Gov- require to fax documents. Press any key at -

ernment)f using the polling feature of your fax each screen to get to the fax program.
'

! machine. The unfuushed draft will automatically )

be transferred to your fax machine.
'

i|

;

O

1
;
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} 4.4. Using ACEFAX-2 to Fax Documents (2) Highlignt the document file you wish to view
j

_

by the UP ARROW /DOWN ARROW keys.
We have c ystallized the use of ACEFAX-2 into eight

'

macro commands. We strongly recommend that Ty;w AN

you only use these eight commands rather than the After a slight wait, the document you hue selected
,

; commands of the program itself. The Iax program will be shown to you on the white graphics screen.
'

1 commands are rather complicated and some of them
l do not work from a remote computer. Note that the

f eight macro commands will work only after you 4.4.3. Setting up Documents for Faxing
Ileave the welcome screens. Remember also that at;

! that point most of the commands of the ' Quick Menu- You should be on the graphics screen, kioking either i

may also be used, as described in section 2.9, at the list of documents or any other document you;

|- have selected for viewing. You have several options:
(

| 4.4.1. Viewing the List of Documents on ACEFAX (D Type ALT H to exit and hang-up.
d

| lo see the list of documents on the Fax system: or
i

T (2) Ty;v ALT-Q to exit Fax and return to ' Quick- ype ALT-L from any screen of the Fax pro.(1)
Menu'gram (not the welcome screens).

4
,

! You will have a slight wait since the list will The above commands imply that you have

| be shown in full graphics formf We have decided against setting up documents for

| chosen the graphics form hecause other faxing. These commands may be executed
j documents that you may wish to see may from any fax program screen.
I contain charts and pictures ,

or

, You will see most of the first page, including (3) Type ALT-Y from the graphics screen to set up
i all the documents in the important G group. a short document (up to four pages) that you
{ To see the rest of the page hit the PAGE are viewing for faxing through the polling

DOWN Key. process.

You may only see the first page of a document. This''

! is because vou m at a remote computer and your You will have 10 minutes to go to your fax
! capability is limited. However, the number of p' ages machine and fax the document to yourself.

the docu' ment contains will be shown on the top right Ace will aut matically hang up after 10 min-
utes. Please note that the number you must ;corner of the document. The single page view is not

a ma'h handicap, since most of the documents and call from your fax machine to poll the docu- -

charts are on a single page. Moreover the document ments on the ACEFAX-2 system is different
;

view is intended to give you a preview so you can from the number you dialed to connect. Thei

decide whether that is the document you need. This fax number for ACEFAX-2 is (516) 282-7891'

I information applies not only to the list, but to all the (FTS 666 7890
1 documents available for faxing.
; or
1

W Tytv ANfmm da' graphics screen to set up; 4.4.2. Viewing Other Documents on ACEFAX.
the long document you are viewing for fax-

;
: To see other documents available for faxing: ing through the polling process.

(D Type ALT-V from any screen of the Fax pro _ You will have 20 minutes to go to your fax- ;

gram (except the welcome screens), machine and fax the document _ to'yourself. l;

j ACE will automatically hang-up after 20 min.
You will see the list of document files, orga. utes.'

nized according to document groups and The automatic hang-up procedure is intended to let;
. document numbers' you forget about lo'gging off ACE while you are busy -
1 faxing documents and also to save long distance ,

charges in case you forget to hang-up. It also ensures |
'

.

l
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that ACE will be available for other users in such a - highlight each of the documents you want
situation. However, if you wish to hang-up sooner (except the last one) athi press < ENTER >. After
than the 10 or 20 minutes selected, then use the fol. the last document has tven highlighted, type

j lowing pnvedure at your computer: ALT-R to view the last one on the graphics
! screen. Now type ALT-Y or AIT-7. to set up all
| (1) Type CONTROleAl T-DELETE the selected documents for polling through a

single ptdling event..

| This will re-boot your computer and also i
hang-up the phone. We suggest you try the multiple-document pro-

'

cedure only af ter some esperience with the

| Note that it will also terminate the faxing single-document approach.
| process. The command should only be initi' From the fax program you can return to the*

] ated af ter the fax has been completed or you ' Quick Menu' of the main data management pn>
~

{ have stopped the fax at the fax machine' ram or ilang-up dw line by using the macros
j ALT-Q or Al T-II. Ilowever, you may do so only

| 4.4.4. Clearing Errors and Pending Fvents on the Fax if you have not wt up a thrument for faxing
: Program through the macros ALT-Y or ALT Z. Once you
; have selected a document for faxing through

| When someone sets up a document for polling, it will these macros, the system will no longer respond
be listed as a ';vnding event' on the first screen of the to commands, but will log you off after the speci-,

| 'ax program. It is possible that a previous user set up fied period. The only way to log off sooner is to
j a document for polhng but then for some reason did re-boot your computer, as described in section
i not fax it to himself, if such is the case, you will see 4.4 1
| one pending event listed on the wreen w' hen you en-
' ter the fax program. It is necessary that you wipe out We merefore advise you to complete all searches

this event before you set up your own document for of Ge regular on-line databases before you enter j
; faxing, else you will get his document instead. the fax program and tv sure that you are pre-
i pared to fax before you use the two macros ALT-
j To wipe out a pending vent use the following com- Y or ALT-Z.
j mand: It is important to wait patiently while the 1.

! *""" "I*E ""P ' "*I*#i ll? I f "" "'"I(1) Type ALT-W. ij using a slow modem and are in the graphics .j

j A number of persons obtain only partial documents screen. When in the graphics screen, wait for an |

| from ACEFAX-2. This is often the case when some. arrow head to ap[ var at the top left corner of |
| one wants a part of our newsletter 'ALARA Notes'. your display and the lef t margin bar refresh to be
' One can stop a fax machine at any time while it is completed. The efficacy of a fast modern modem

| transmitting a document without any harm to the is especially apparent when using the fax pnw
j system. This process, however,1 cads to a red flag for gra m.

L the next user, informing that an error has occurred.
j You must clear this error before you proceed for ev- 5. Advice on Using ACE
j erything to function properly.
*

|

|- If you see a red error flag upon entering the fax paw :i,l. Loss of Connection
i gram do the following to clear it:

,

1

Sometimes a telephone connection may break during |(1) Type ALT- A. normal communication, If this happens our system )
'

| is designed to reset itself. We built some powerful |

| 4.4.5. Additional Advice on Using ACEFAX 2 teatures into tl e system that maintain data integrity3

1- and security _ during normal use. Because of this, it
,

i- There are a few additional points we should make takes about three minutes for the system to reset in I
you aware of: case of a break in the connection, so please wait for a

'

: few minutes before trying to log on again. Note that i

a If you want more than one document through this only applies to a break in the connec' ion while*

j the same fax and are sure of the documents you you were already on the system in mid-session, after
j need (you do not need to view them) then use the your password was accepted. If, on the other hand,
j macros A LT-V to get to the list of document files; [vour log-on was rejected, for example, twcause you
; <
.

.

. . ._.
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entered the wrong password, then you need wait 5A. Modems i
only for one minute while our modem initiahzes. !

Generally you will connect sooner if you are patient When we first designed the on-line system, we 'I
and give the system sufficient time to reset. wanted to make it so simple that we would never |

~

have to write. this section. Ilowever, , modem . |

5. ,, Recording an AG, Session or tecimology has chariged in the last year; modem com- |
m -

imple as obtaining a Jmunication is no longer as s.
Capturing S,creens nayes. compatible nudem and calring a number.. i

;

Advanced high-speed modems are now very eco- |One of the best ways to obtain and retain useful in' nomicalh* priced. They correct data transmission er- !
formation from ACE is to ekctronically record ses- ron and aho comprE data so that effective data !
sions on your fixed disk and play them back off.line. transfer rates may be two to four times faster than 5
Another important option i3 to capture screens of in' dwir nominal baud rates. Ilowever, some advice is I
terest on your disk. You can select either appnuch necessary in their use to get the best performance. I
or both together. The simple way to record sessions j
or capture screens is described in section 8 of the PC We use an Intel 14A001, modem. The m(dem cost -i
Anywhere 111 manual * about $10 and has long since paid for itself by sav- f

ings on long-distance charges It is set it to communi- !

C"'" di "U d* Mandard values between 300 and . j5.3. Querying the Databases in English
14A00 baud. W.e have conse vatwely set the data j

Querving the databases is a very powerful approach, transmission rate at 14,200 baud (4500 x 2L We have !

becadse you can use everyday language, l lowever, set the hardware flow control (CTS /RTS) lines to
you must use this feature with care. Sometimes the ON. The modem not only obeys the latest interna-
information you request may not be in that database tional CCITI protocols, but also the U.S. MNP 4 and j

but in another one. It is important to familiarize 5 protocols, h aho is fuHy compatible with the older )
yourself with the contents of a database by browsing I layes-compatible modems. j
through it before you try to extract information from *

it through English Query. For example, if you ate To ensure that ACE is fully compatible with most '

asking the RESEARCH database to provide informa- awHaNe nudenw we haw hnked dus mMem whh
tion about plant doses and dose rates. vou will not nu*nw fnnn eght WUcrent manufacturers without -j
get the answer. You must query the bOSE$ data- any problems. Among these were Hayes Smartmo-
base. dan 1200 and Ultramodem 9 nod, three Intel modems

including a %00EX modem and the SatisFastion ;

Sometimes the information you request is of the cor, Mud a Vantd a hos two Prattical Peripherals, a |
rect type, but it has not been provided to us, and. Tosinha, and a CTS Datacomm modem.

therefore, is not m the database. In such a case, a ;

supplementarv question may clarify the problem. Mom suing a puwont we alwap c h out by
For example, someone queried the (X-)SES database using one of these nudems. Whenever someone who

about the average dose per worker in France. The was having pmbkms has caued us, we have always
query was correct, but France was not in the data- been able to get him on the system. However, trou-
base,'and so the word " France" was not recognizM _as bleshcoting can be a problem when we do not have

a country. A preliminary command, such as " list all the user's nudem manual and other pertinent m-
countries in this database"could have clarified this to tonnanon. Amfom some sugge&ns am pnwWd
the user. bdow which may mid pmbh ns M you sM have

difficuhies, please feel free to call us, either at (Slei)
Frequently, when the English Query Assistant asks a 282-@l2 or GlM 282-3228.

question that you cannot readily answer, tell the as-
sistant to go ahead and try to answer the question.

.. """ U" ' .'C b." 80'*II""5Often the answer is still the correct one. It also pays
to ask the Enghsh Query Assistant to show all the Any 11 e.+o AN udes should be able to con-forms, or show forms from a plant or country or nect to the system. Ilowever, for nudems which are
about a subg, ct. The mformatiory will be shown; yoti not shown in the' list of modems in the ' Connectwdl not have ha retrieve the mformation through
multiple queries. TW fidd of dw ATEW eun, you may need to

Io some work. - You'should also be made aware of
|- the best way to get the optimum performance from
j the new mode (ns which compress the data during

| 8
|

t
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transmission. This will not only save money but also compressing nudem sinular to your own mo-
make interaction with ACE much more pleasant, The dem. .!
best way to avoid any problems is to duplicate our '

. You should set the hardware flow control
setup at this end. Ilere are some useful items to- (RIS/C'IS) to YES. You can do so by hitting r7 ;

check: for Install on the ATERM main screen, and select- |
ing Installation Optiens. Af ter this, you should be }* Use only the remote part of the pcANY- able to connect at up to 19,200 baud without any

WHERE 111 sof tware called ATERM to link with
'

proNem i
our system. Any other communications package ;

will riot work pioperly. Make sure that your mm It is better to use the highest baud rate the ;*

imde is capable of rather than the Auto setting.dem is on, the telephone line iv properly at, ,

Howmr, you may nd to ydmen km.ud
see which setting gives a goal connect { ion and

>

tached, and ihe cable conm cting the modem to .

|the serial port is in sound condition.
the highest baud rate. !

For absolute compatibility with ACE, use an i*

Intel 14.4 EX or an Intel %00FX modem. For high When using the Fax program and older mo . j*

performame, you may also use other modems on dems that do not have error checking built-m, j
the market which check transmission errors and you av sometimes lose your screen if you are ;

compress data. These obev either the U.S. on a noidy telephone line. Tlus is because the fax .j
MNP4, MNP5 protocol or'the CCITT V32, V.42 prograin tonsnuts a lot of mbnnatyn, which *

""UY I* " "NC*"luality. If tius happens, jbis protocol if you use one of these modems, set
the baud rate on the ATERM software to twice type ALT-H to hang up the line. You wdl be )
the modem haud rate for MNP5 and four times logged ft and your screen will come back. You ;

the baud rate for V.42 bis modems, up to a maxi- may like to try again on another less noisy line or i
at another time when there is less traffic on the

,

mum of 14,200 baud. Do not set the baud rate to
' Auto'. This war vou will make use of the data tekphone Unes. The best long term appicach is

^

compression capabilities of these modems and to get an error checking modem obeying one of j
~

vastly increase the data transmission speed. the two protocols described in item (2). These j
modems are now very reasonably priced and wd, l

If you are using an external modem, you will y for themselves very rapidiv. The screen {
*

normally be using the Comm Port COM1. How- blackout should only occur in the fax program, t
~

ever, you could be connected to COM2, so make when using a non-error checking modem and a
sate you know which Comm port you are using. noisy kle@one lim [

If you have an older copy of pcANYWilFRE [
*

Ill your modem may not be in the list when you 5.5.Providing Information to ACE !
select ' Connect Type', You will not find many of j
the new data compressing modems, such as intel A large part of the information on ACE has been ob- !

9n00EX in the modem list offered. For these mo- tained from the nuclear power industry and we pro- I

dems, for optimum performance, you will need a vide it free la our users However, one of the main [new file, either from us or from the bulletin intentions behind ACE is for users to exchange in- *

board of Symantec, w ho market the pcANY- formation among themselves, with minimum interac-
.iWHERE lli software. This file is called AWMO- tion from us. Thus, we have made provision for

DEM.CNF. You will have the older version of users to provide information to the system on-line. !
this ble which you will need to update. Proceed We also designed the system so that users may obtain - 7

as follows: a printout of the blank form of each database directly i
from the ondine system; users can then fill out the ,

Using DOS, rename the existing AWMO- form at their leisurec r

DEM.CNF file in your ATERM directory AW- }
MODEM.0LD. Copy the new AWMODEM.CNF To provide new information to the ACE databases !

file to tne ATERM directory. Then, when you on-line, the user needs a special password, namely i
hiok at the modem list, you will see the Intel UPDATE. This password takes you to a specia sec- '[
9600EX modem and a host of other modern mo- tion of the system, which contains the previous forms ;
dems listed.~1f vour modem is still not in the list provided by the utilities. To avoid filling out in- !

then you may select ' Hayes Compatible' for mo- - formation which your plant has already provided, |
dems with no data compression. For moslems such as plant name, rated power output, and in- }
with data compression capability (MNP5 or service date, you need to only update the information ;

V.42 bis) it is better to try selecting another data and change the date of entry. To update your form j
select FILE fro m the main menu and then t

,

-

i
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SEARCH / UPDATE from the file menu. Give the by phone at (516)2S2-3228 and request blank forms
first few letters of your plant name, followed by two for any database through the mail or by fax machine.
dots, in the fieNI called PLANT (e.g. BYR.. for Byron) We will send them to you. You can complete them
and hit F10. If you are providing information for the and send them to us at your convenience.
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. 6, Conclusion

The first field in each database asks whether this is a The ALARA Center's information system was started
new form. Please type a Y for Yes in this field, s with modest objectives. In the couIrse of time a var-
that the person who examines your entry and trans- ied and many faceted system has evolved which pro-
fers it to the main databases can tell whether or not a vides the Nuclear Regulatory Commission and the
new entry has been made. Call us at (516) 282-3228 ALARA community with a great deal of information
and apprise us of your entry. We will examine your n acas of ALARA research. A large amount of
form and, after minor editing. transfer it to the main nedit for the succe3s of this (ndeavor goes to the
database. sources that provide us information or allow us to

i fre,1y use their information. For this enterprise to
j If you do not wish to update the m. format. ion on.line, remain successful, it is important that our users not
; but would rather do it m the seclusion of your office, only continue to use the system, but also to feed in-

'

g we suggest that you connect to our system and obtain forination into it, so that it may be used by others for
~

; a blank copy of the form.1ou may do so by using the tenefit of all radiation workers. To ea'se this task,
~

; the on-line updating password, UPDATE. Select we have made it possible to update information on-FILE and then SEARCH at the menus. Tab to the line. We also are ready to. receive any interesting in-
! field entitkd 'No!, type MAX' ,n tius field and then formation or. paper and input it into the system. Wei
<

1 hit F10. You should see . blank form on your screen. M k new capabilities of the ACE system 'will
To print this blank form to your local printer, hit F2 e to be very useful because up-to-date informa-$

;- and then Fik Once you have filkd out the blank

f .
tion will be ava:ilable to users both through searches<

.

form you may mail or 'ax it to us. of the databases and through the fas system. If you

! The final pnxedure for providing information for our haw any suggestions on how to improve the system,
we win tw my pleawd to consider them.

{ databases is the conventional way. You may call us
|

|
,-

!
:
!

!

!
!

!
;

!
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BNL ALARA CENTER
lEl.FPHONF NUMBER REFERENCE GUIDE

Eginformation anyl assistance
_

(516) 282-4012 or (516) 282-3228

lo access ACE and ACEFAX-2 (by amputer and nnlem only) ' (516)282-3481

lb fax a selected document to yourwlf using ACEFAN-2 (516) 282-7891

To use ACEFAX 1 (no computer needed):
.

* To fax the most recent ALAR A Notes to yourself (516) 282-7361

To receive a document other than ALARA Notes from the fax document
7list (including that list) supplied by the ALARA Center:

* Choose document (s) from list; call the ALARA Center to make your (516) 282-4012 or (516) 282-3228
request.

* Go to your fax machine and use the following number to poll to (516)282-7361
receive.

Tor information on how to apply for access to ACE. please call the ALARA Center informatior. number.

'For current fax dxumen! Ust, use ACEFAX-1, ACEFAX-2, or call the ALARA Center mformation number.

-
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:

ACE: Quick Reference Guide
;

: Name: Password:
'

;

Organization: User ID:
!
,

1. Connecting to ACE 6. Printing a Stack of Selected Forms |

(1) Switch on your computer and modem. (1) Type ALT-S, while looking at one of the - [

(2) Start the ATERM communication pro- forms in the stack. |

7. To re-view the ' Quick Menu' !
a)F'"*F2.. :.

Type .

(4) Hit ENTER when prompted to do 50. (1) Type ALT-Q from any screen. |

(5) Type password and hit ENTER. 8. To use 'English Query' {
!

(6) A ' Quick Menu' will appear, showing the (1) Type ALT-E from any screen. ;
9 commands. (2) Use UP/DOWN arrow keys to highligl t |3

2. Exiting ACE the database you wish to query and hit j

ENTER. j
(1) Type ALT-H from any screen.

' (3) Type your query in English and hit )
~

|3. Browsing through a Database ENTER.
(1) Type ALT-B from any screen. (Try to read section 2.7 of the manual be- !.

(2) Highlight a datab w with UP/DOWN fore using this feature),
arrow keys and hn TINTER' 9. Printing a Table ReEort obtained
( As each database is highlighted its con- through 'English Query'(blue ;

.

tents are described by an enhanced line at
screen). ,the bottom of the screen),

*

(3) To see other screens of a form, use (1) Type ALT-T while k3oking at the table.,

PAGEUP/PAGEDOWN Leys (not 10. I,rint.ing Forms obta.ined through.

UP/DOWN arrow keys).
' 'English Query'(white screen),(4) To see the next form, type F10, to see ,

p evious form, type F9, (1) Type ALT-P to print the form you are _

"' "B- >4. Printing a Form 'or
(D Make sure your printer is ON- (2) Type ALT-S to print the stack of forms
(2) Type ALT-P while Ming at the form dlected through 'English Query'.

you want to print. 11. Startirg the Fax Program<
i

6
5. Search.mg through Keywords

(1) Tvpe ALT-F from any screen ,

(1) Type ALT-K from any screen. ((ou will be shown iwo explanatory wei- f

(2) Hichlight a database with UP/DOWN come screens, describing AH the com- _|.

arrow keys and hit ENTER. mands required to fax documents). ;

(A blank form of the selected database (2) Press any key to leave cach welcome !

will be opened, with the cursor in or near screen. '
' !

a field called KEYWORDS). (3) Give an appropriate Fax program macro !
'

(3) If necessary, use TAB key to move cursor command (described below).
to the KEYWORDS field. 12. If You get disconnected during an |(4) Type a partial keyword, followed by two
cots, and hit ENTER. ACE Session

.I

_ _ e.g. for CORROSION type CORRO..). (1) Wait 5 minutes before re-calling ACE. [(

__(5) Use PAGEUP/PAGEDOWN to see other 13. If. Your I og on .is rejected when :
. .

screens of a form. ,

(6) Use F10 to see the next form on the sub. trying to connect to ACE j

ject; use F9 to see the previous form. (1) Wait I minute before re-calling ACE. ;

,

__ _

-
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How to Use ACEFAX-2 to Fax Documents

14. Viewing the List of Documents on 18. To Set up a Short Document for
ACEFAX Faxing

(1) T"pe ALT-L from any screen of the Fax (1) Type ALT-Y from the papidcs screen to set
program (except the welcome sc.cens) up a short document for faxing (up to

(2) Wait for the graphics screen to tv fully three pages).
painted before giving the next command . (2) Go to your fn machine and pill the docu-

(3) The number of pages in the document will ment by calling (516)282-7891 (the fax ma-
be displayed in the top right comer of the chine manual will show how to poll a
document (because you are at a remote documen; wt up for polling).
computer, you will only be able to sa the (3) Your computer will automatically log off
first page of a document), and hang up af ter 10 minutes.

(4) You will see 2 /3 of the first page. 'Io see 19. To Set up a Long Document for
the last 1/3 of the page use PAGEDOWN .

key. To go back, use PAGEUP. """E
m mA fmn tiu, parlda m15. Viewing Other Documents on
(2) See item 18. above.

ACEFAX (3) Your computer will automatically log off
(1) Type ALT-V from any screen of the Fax and hang up af ter 20 minutes.

program (except the welcome screens). 20. To Ilang up before the 10 or 2')(2) 'rou will see the list of document files, or-
ganized according to document groups. minutes set for auto hang up

(3) tiighlight the file you wish to view using (1) Stop your fax machine,if faxingisin
the UP/ DOWN arrow Leys. progress. 4

(4) Type ALT-R. (2) Type CONTROL-ALT-DELETE to hang

16. To Exit ACE without Faxing up and rdwt y ur c mput r(and ACE).

Documents 21. Wiping out a 'Pending Event' from a
(1) Type ALT-1i from any screen (except the previous User

welcome screens). (1) Type ALT-W if vou see 'Pending Events'

17. To Return to the ' Quick Menu, au not wt to zem on the m'n when you
first enter the Fax program,without F,au,ng Documents

.

22. Clearing All ' Errors' on the Fax
(1) Type ALT-Q from any scmen (except the

welcome screens). EID8Fa*
(1) Type Alt-Aif you see a Red Error Flag

upon entering the Fax program.

-

IINL ALARA CENTER

TELEPHONE NUMBEli REFERENCE GUIDE

* To access ACE by computer and modem (dial this numtvr (516)282-34S1 or FFS 666-3481
from your computer).

To fax a document, selected through ACE, to yourself by poll- (516)282-7891 or FTS 666-7891*

ing it through a fax machine (dial this number from your fax
machine only).

* To apply for access to ACE (516)282-3228 or FTS 666-3228

-14
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Information Request Form

UNL ALARA Center Data Base

1. Title:

2. Investigator (s): 3. Project Manager:

4. Objectives:

5. Comments:

6. Remarks / Potential for dose limitation:

7 Duration: From: 19 To: 19 8. Funding:

9. Status:

10. References:

IL Key Words:

-
__. __

Return to: Dr. John W. Baum, Brookhaven National Laboratory, BNL ALARA Center,
Building 703M, Upton, NY 11973. Phone: 516-282-4214

'15
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Information Request Form .

UNL ALARA Center Data Base

1. Title:

2. Investigator (s): 3. Project Manager:

(Name) (Name)

(Organization) Cmenting (Organization) Spmsoring
(Mailing Address) Organi:.ation (Mailing Address) Organization

d' hone) (Phone)

4. Objectives:

(Outline main objectives of the project.)

i

5. Comments:

(Cive any comments which would shed light on the project, e.g., regan ting background, perspective,
progress, or significant findings.)

6. Remarks / Potential for dose limitation:

(Even though the principal objective of the project may not be exposure reduction, indicate any
anticipated beneficial or detrimental dose impacts or potentials.)

7. Duration: From: 19 To: 19 8. Funding: ( Amount or person-years)-

9. Status: (Propmd, initiated, in progress, completed) .

10. References:

(Recent reports, articles, or publicaticas related to the project.)

I Return to: Dr. John W. Baum, Brookhaven National Laboratory, BNL ALARA Center,
Building 703M, Upton, NY 11973. Phone: 516-282-4214

*
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ID TITLE
-- - . -- .g

R-229 VERALIGHT - A NEW LIGHT MANIPULATOR FOR STEAM
GENERATOR INSPECTION

R-250 DEVELOPMENT, FABRICATION, AND TEST OF THE ODEX-3
MAINTENANCE VEHICLE

R-251 SOURCEBOOK FOR CHEMICAL DECONTAMINATION OF
NUCLEAR POWER PLANTS

R-252 THE NATURE AND BEH AVIOR OF PARTICULATES IN PWR
PRIMARY COOLANT

R-253 PWR RADIATION CONTROL DEMONSTRATION

R-254 FIELD TES15 OF R ADI ATION CONTROL TECHNIQUES - 1

R-255 EFFECT OF SURFACE TREATMENTS ON RADIATION
BUILDUP IN STEAM GENERATORS

R-256 MILLSTONE 1 ZINC INJECTION EVALUATION

R-257 PWR STEAM GEN ERATOR PRECONDITIONING STUDIES

R-25S THE TREATMEN r OF R ADIOACTIVE ION-EXCH ANGE RESINS

R-259 PWR CORROSION TESTS USING LOMI

R-260 CRUD TRANSPORT CHEMISTRY

R-261 QUALIFICATION OF COllALT-FREE HARDFACING ALLOYS
FOR LWR

R-262 PRODUCTION OF NOREM HARDFACING ALLOYS

R-263 COBALT REPLACEMENT GUIDLt !NES

R-264 BWR COBALT DEPOSITION STUDIES

- R-265 RESEARCH REACTOR LOOP WATER CHEMISTRY STUDY

R-266 RADIATION FIELD AND DOSE DATA ASSESSMENT

R-267 PASSIVATION AND SURFACE CONDITIONING
"

R-268 FEEDWATER FLOW ELEMENT IMPROVEMENT

R-3

- _ _ _ _ _ _ _ _ -
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ID TITLE
_ _

R-269 COOL. ANT CHEMISTRY AND RADIOLUIS IN BOILING
REACTOR COOLANT

R-270 ON-LINE MONITORING TECHNIQUES IOR REDOX
POTENTIAL, HYDROGEN CONCENTRATION, AND P11 IN
NUCLEAR REACTOR COOLANT CIRCUITS

R-271 IN-PLANT SYSTEM FOR CONTINUOUS LOW-LEVEL ION
MEASUREMENT IN STEAM-PRODUCING WATER

R-272 RFSIN SEPARABILITY TO IMPROVE POLISHING UNDER
MORPHOLINE AVT 4

R-273 RADIATION FIELD TRENDS l'N WESTINGilOUSE-DESIGNED
PLANTS

R-274 OXYGEN TRANSPORT IN BWR C JLE

R-275 REMOTE REPAIR TECHNIQUE FOR MSIVS

R-276 INTELLITORQUE : A SYSTEM FOR MONITORING ROOT
CAUSE OF MOV MALFUNCTIONS

R-277 USING ULTRASONICS TO AVolD CHECK VALVE
DISASSEMBLY

R-278 A " WET MOTOR" SEALLESS PUMP FOR REACTOR WATER
CLEAN UP SYSTEM IN BWRS

R-279 A ROTATING UT SYSTEM FOR INSPECTION OF STEAM
GENERATOR TUBES

R-280 THE ALOK 3 ULTRASONIC INSPECTION SYSTEM

R-281 ACO'USTIC LEAK MONITORING IN JAPAN

R-282 USE OF VIBRATION MONITORING TO ASSESS REACTOR
COOLANT PUMP INTEGRITY

R-283 IMPROVED TEST METHODS FOR PLANT PROTECTIVE
COATING

- R-284 AUTOMATED CONTROL ROD DRIVE BOLTING WRENCH
SYSTEM TO SUPPORT BOILING WATER RE ACTOR
MAINTENANCE

R-4
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ID TITLE -|
_ _

R-285 MEASUREMENT OF OXIDE FILM RELEASED AS PARTICLES j
DUFING THE CAN-DEREM DECONTAMINATION PROCESS i

R-286 " WET MOTOR" SEALLESS PUMP FOR REACTOR WATER - !
CLEAN UP SYSTEM IN BWRS. {

!

R-287 REACTOR WATER CLEAN.UP(RWCU) SEALLESS PUMP 1

R-2SS EXPOSURE REDUCTION MEASURES IN THE DESIGN OF
SIEMENS/KWU PWR PLANTS

R-289 FULL SYSTEM DECONTAMINATION OF THE BR-3 PWR
PLANT [

R-289 FULL SYSTEM DECONTAMINATION OF THE BR-3 PWR
PLANT

R-290 MITIGATION OF THE IMPACT OF REDUCED RADI ATION
EXPOSURE I.IMITS ON NUCLEAR POWER PLANT
OPERATIONS

;

R-291 SOURCES OF COBALT-60 IN THE PRIM ARY SYSTEMS OF f
PRESSURIZED WATER REACTORS

'

R-292 PERFORMANCE OFIRON BASE HARDFACING ALLOYS
UNDER PRESSURIZED WATER REACTOR CONDITIONS ,

i
R-293 U.K PROGRAMME TO QUALIFY COBALT-FREE j,

HARDFACING AI.LOYS 1

R-294 SUPPLYING COBALT-FREE NUCLEAR VALVES

R-295 AN EXAMINATION OF C 2 REIGN APPROACHES TO i
i

CONTROLLING RADIAlION-FIELD BUILDUP IN BOILING I
WATER REACTORS :

.!'

R-296 GUIDELINES FOR THE REDUCTION OF COBALT FROM :
REACTOR SYSTEMS :

R-297 BWR RADIATION FIELD TRENDS

R-298 STATUS OF ZINC INJECTION IN BOILING WATER REACTORS

R-299 EXPERIENCE WITH ZINC INJECTION AT MILLSTONE 1

t

!
l

R-5 [
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ID TITLE . j
!

I
- !

R-300 CONTRLm OF RADIATION FIELDS AT BOILING WATER 1
'

REACTORS BY REDUCING 1RON INPUT

R-301 EFFECT OF PRECONDITIONING ON COBALT CORROSION ;

RELEASE RATES i
.i

R-302 RADIATION FIEl D ISSUES IN SWITCHING TO HYDROGEN |
WATER CHEMISTRY !

!

R-303 QUALIFICATION OF ELE'~rROPOLISHING FOR i

REPLACEMENT STEA * 1 GENERATORS !
!

R-? '' 1 FRENCH EXPERIENCE WITH ELECTROPOLISHING STEAM |
GENERATOR CHANNEL HEADS j

i

R-305 SURE.'.CE PRETREATMENT OF PRIM ARY SYSTEM !

COMPONENTS TO REDUCE RADIATION BUILDUP ;

;

" 306 REDUCING RADIATION BUILDUP BY SURFACE COATING OF -i

PRIMARY SYSTEM COMPONENTS |
i

R-307 PWR PRIM ARY WATER CHEMISTRY GUIDELINES - I

REVISION 2 |
,

R-30S REDUCTION OF RADIATION FIELDS BY ELEVATED PH !
CONTROL AT MILLSTONE-3 |

!

R-309 LOOP EXPERIMENTS ON ZINC INJECTION UNDER PWR !
CONDITIONS !

R-310 CORROSION CONTROL AND DOSE RATE REDUCTION -|
R-311 EFFECTS OF PH AND LI ON PWSCC INITIATION AND !

GROWTH j

R-312 RADIOACTIVITY PICK-UP BY CARBON STEEL AND
STAINLESS STEEL IN SLIGHTLY OXIDIZING LITHIATED j
COOLANT j

!

R-313 LESSONS LEARNED FROM RECENT BWR CHEMICAL !

DECONTAMINATION APPLICATIONS - |
i

R-314 DECONTAMIN ATION OF_ BEAVER VALLEY SGS USING THE {
CAN-DEREM PROCESS-

!

R-315 FULL RCS i - NilCAL DECONTAMINATION [

L 1

R-6
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K 316 BWR ICLL SYSTliM DECONTAMINATION

R-317 PWR COOLANT ClIFMISTRY STUDil!S IN SUPIORT OF DOSl!
REDUCTION USING IN-Pill!1.00"', AT Mrr

,

P-318 FOLUBILITY MiiASURliMl!NT OF CRL 0 AND liVALUATION
OF OPTIMUM P11

R-319 IULL REACTOR COOL. ANT SYSTEM (RCS)
DECONTAMIN ATION NATION Al. DEMONSTRATION PLAN :

R 320 FULL SYSTEM DECONTAMINATION OFTilE BR-3 PLANT

R-321 FUTURE DEVEl OPMiiNTS IN PROCESSING
DECONTAMINATION WASTli

R 322 REDUCTION OF CRITICAL PATH TIME FOR BWR
RECIRCULATION SYSTEM DECONTAMINATIONS

:; 323 IMPROVEMEN1S IN Tl IE LOM1 DECONTAMINATION
PROCESS

R-324 RADIATION FIELDS TRENDS AND CONTROL AT FRENCil
P W R'S

R-325 WELDABILITY OF NORl!M FOR IN-SITU RiiPAIR &
REPLACEMENT

R-326 ll!GH Pl1 OPliRATION AT SWEDISH PWR'S;

R-327 PADIATION FIELD CONTROL BY EARLY llORATION DURING
SHUTDOWN AT BEAVER VALLEY POWER STATION

R-328 lilGil PH OPERATION IN ABB COMBUSTION ENGINEERING
PLANTS

R-329 REACTOR COOLANTSYSTEM SHUT! * ~>WN CHEMISTRY AND
: NICKEL MANAGEMENT AT I1.B. ROBINSON NUCLEAR
S

' PROJECT

R-330 ZINCINJECTION AT'11LISTONil1

R-331 Tile EFFECT OF ZINC ON CORROSION AND DOSli RATE
CONTROL

R-332 TRACKER: AN ABSOLUTETnBh-POSITION DETECTION AND
TURE MARKING SYSTEM

R7
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Category Index for itescarch I'rojects

COMI'ON!!NT REl.l Allit.lTY

R229, 252, 269, 274, 277-278, 286-287, 302, 311

CONTAMIN ATlON l'REVENTION

R253-257, 260-267, 273, 283, 28S, 291 -301, 303-310, 312, 317-318, 324 -32S, 330-331

CONTAMINATION REMOVAL

R258 259,26S,285,289,313-316,319 323,329

OPERATIONAL AND MAINTENANCE TEClINIQUES

R251,270-272,290

RADIATION SHIELDING

REMOTE SYSTEM

R250,275 276,279-282,2M,332

,
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Project Manager Index for Research Projects
|

|

! Airey, G. R203 hiacbeth, P. R286

Andersson, P 1026 Niarble, William R298 ;

Anthony, S. R301 Miller, Philip 1G15

[ Asay, Roger R305 hiorgan, I!well 1029
,

! 11ea ma n, T. R322 Ocken, Iloward R255, 261-268, 292,
! 295-297,309
| Iknsinger, Floyd R294 Pacer, John 10 00 j

| Ilergmann, Carl R310 Passell, T. R269-272,274 {

Peroch,J.D. R273 $liradbury, David 1G21,323

Pugh, J. R279 f
lirissaud, Alain R304,324

Ilrobst, Gary 1007 Rathgeb, Werner R280 ,

J Brooks,11. R276 Riess, R. R288 289,320
Ciesielski, D. R277'

Robertson, J. R275

; Cowan, Robert R302 Roof thooft, R. R306 '
;'

Crinigan, P R328
{Sculthorpe,11. R282

Doherty, Robert R330 Shoda, Yasuhiko R318 i

F.sposito, John 1G31 Spalaris, C. R251 :
Gelhaus, F. R250 Speranzini, Robert A. K285
Godin, M. IG12 Svoboda, Robert R301 i

tGordon,11arry R316 Swan, Timothy R291 ['

Trovato, Stephen R319 |
Gould, A. R328

Vandergriff, Douglas R313,325 f1larling, Otto R317

f
Hirota, N, R283 van 11oogstraten R332

1-ludson. Michael R299,308 Vermaat, H. R229 !
Voit, R, R314 IKachel, P. R278

Rojima, A. R281 Wade, Jim R287 !
1.a ntes,11. R304 Wille, H. R289,320 I

Wood, Christopher R251-254, 256-260, f
Lefkowitz, Sheldon R284,-

Linnenbom, Jr., Victor R327 290,303,311 .;

Lloyd, T.M. R273 I

:
!

f
!

a
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r

'R-11 ?

!

.- - - . - . - . . - - - . - . - _ - _ .- - - - - --- -- ~i



. . .

.

Principal Investigator index for Research Projects

Airey, G. R293 Liptak, F. R327

Aronsson, P. R326 Lister, Derek R309,312

Asay, Roger R255,305 Marble, William R254,298

Ba rtholet, T. R250 Ma rchl, T. R288
a

Beaman, T. R322 Miller, Philip R315

Beineke, Thomas R328 Motte, Francois R289,320

Bensinger, Floyd R294 Moxley, Phil R287 *

Bergmann, Carl A. R253,273,331 Murphy, Victor R292

Beslu, P. R257,301 Pacer, John R300

Badbury, David 10 21 Parry, John R3'19

Brobst, Gary IG07 Pearl, W. R260 ,

Ciesielski, D. R277 Philips, M. R325

Colborn, Ku rt R284 Plantz, J. R275

Critoph, E R261 Riddle, John R329

Doherty, Robert IG30 Ridoux, Philippe 1G24

Donnelly, J. R269 Roofthooft, R. 10 06

Driscoll, Michael R317 Ruiz, Carl 10 02

Esposito, John R310 Sano,K. R281

Findlan, S. R325 Saurin, Pierre R304

Flaherty, J. R283 Shoda, Yasuhiko IG18

Glass, S. R279 Smee, Jerry L R323

Gordon, Barry M. R316 Spalaris, Costas R303

lieumuller, Roland R280 Speranzini, Robert A. 1G14

1ludson, Michael R256,308 Stacks,J. R286

Inglis, l. R292 Swan, Timothy R291

Jacko, Richard R311 Vandergriff, Douglas R313

January, J. R285 van Hoogstraten, P.J. R229

Johnson, K. K282 Wilkens, D. R299

Kachel, P. R278 Wilkins, D R264,266,271

Kincaid, C. R297 Wilson, R. R259

Kleingeld, A. R332

Lin, Chien R295
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Sponsor index for Research Projects |
!
;

Anchor / Darling Valve Company Mitsubishi Heavy Industries 10:8 |
. MOVNIS Inc. R277

Asea Brown Boveri (ABB) Combustion
Engineering 10 28 Niagara Technical Consultants 10 23 ;

Atomic Energy of Canada Limited Nippon Atomic Industry Group |
(AECL) R261,267,269,292,309,312, Company Limited (NA!G) R281 i

314 NNECO 1030 !
Babcock & Wilcox, Nuclear Power !

Northeast Utilities R256,2 W,308 |
'

Division R279
Nuclear Electric |Bently Nevada R282

! Bradtec Limited R321 - Berkeley Nuclear Laboratories
R291

Commissariat a l'Energie Atomique - PWR Projects R293 i

(CEA) K257,301
NUS Corporation R329 j

Consolidated Edison Company 1019 !

NWT Corporation R260 ;

Dominion Engineering,Inc. R263 i
Odetics, inc. R250 e

Duquesne Light Company R327 i
Pennsylvania Power & Light Company - !-

Electric Power Research Institute (EPRI) R300 )
R 303 Pentek Inc. R284 i

- EPRI NDE Center R262,313 [
PWR Ownem Group 1031'

$lectricitJ de France R324
Radiological and Chemical Technology ,

Framatome R304 R255,267,272,305 [
'

GEBCO Engineering, Inc. R307 San Diego State University R274 |

fSCIMO ILV. R229,332General Electric (GE) Company

- Nuclear Energy R254, 264, 266, 271, SCK/CEN R289,320 j
,

278,295,297-298,302,316 Siemens/KWU R280,288 ''

I - Technical Services Center R275 ,

,

SRI International R270 :
;

Georgia Power Company it

Swedish State Power Board R326 rl

l - Plant E.I. Hatch R287 i
United Kingdom Atomic Energy i

. J.A. Jones Applied Research R325 Authority (UKAEA) R252 -!
y

Laborelee R306 Washington Public Power Supply System !

LN Technologies -R258,267,285 R286 !

Westinghouse Electric Corporation !
London Nuelear Serv.cesInc. R322 R253, 259, 273, 283, 310-311, 315, 331 !

i[
Massachusetts Institute of Technology

(MIT) Nuclear Reactor Laboratory
R265,317. J

!
| f
'

!
*
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Contractor index for Research l'rojects

'c.cnon farling Valve Company Massachusetts Institute of Technology
R294 (hilt) Nuclear Reactor Laboratory ,

^ r mic Energi Canada Limited (AECL) 1017 :

it4, 312,34 Mitsubishi Heavy Industries R318
'

%i t. > ( $Wm sclear Power IhiOVNIS Inc. R277
It *: L9 i

'

! NNECO 10 30 ;

Gas and Electric Company ;! e.. '

i w Northeast Utilities R299,308 |
2,Lmxc Limited 10 21,323 Nuclear Electric "

[ Carolina Power and Light Company - Berkeley Nuclear Laboratories R291
' 10 29

'

Commissariat a l'Energie Atomique - PWR Projects R293
: (CEA) 10 01 Pennsylvania Power & Light Company |

Consolidated Edison Company R319 10 00 i

; Pentek inc. R284 t

i E aquesne Light Company 1GE/ !
PWR Owners G,roup R331 ;i

i Electric Power Research Institute (EPRI) i
| R250-272, 274, 276, 283, 290, 292, PWR Primary Chemistry Gm.deh.nes i
i 295-297,303,309,311 Committce R307

- EPRI NDE Center 10 13
.

Radiological and Chemical Technology :

$lectricite de Franee 1004,324 R303
.

SCIMO B.V. R332 *

Florida Power and Light Company :

| R282,328 Siemens/KWU R280,288-289,320
|

| General Electric (GE) Company Swedish State Power Board R326 !

- Nuclear Energy R275, 278, 298, 302, Toshiba Corporation R281 !

316 !
Georgia Power Company R287 Vermaat Technics R229

|,

! J.A. Jones Applied Research R325 Washington Public Power Stypply System |
i R286 i

j laborelec R306 Westinghouse Electric Corporation [
! London Nuclear Services Inc. 10 22 R273,310,315,331 (
! !
: 1

I !
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Subject Index for Research Projects |

!

3D1 STAINLESS STEEL R309 CONTAMINATlON REMOVAL

Al. ARA R266,283
CO I I C 1 DRIVE R2M i

fALLOY 600 R309,311,326 COOLANT R312

CORD PROCESS R289 fALLOY 600 1G26

AL 3 R280 CORROSION R259, 267, 271, 301,
ANTIMONY R314 307-308

CORROSION CONTROL R331 |AP/LOMI R316
CORROSION FILM 10 00AUTOMATION R284
CORROSION PRODUCT R268

BOLT R284
,

CORROSION PRODUCT DEPOSITION :BORAT10N R327
R26s

BORON R317,265 CORROSION PRODUCT RELEASE |
10 01 ;BWR R254, 256, 267, 269,271,274, 278'

CORROSION PRODUCT TRANSPORT !281, 284, 286, 295-300, 302, 305, 313
R263_ t316,322

CRUD R260,317-318CAN-DECON R285,314
CRUD ANALYSIS R317CAN-DEREM R2SS,314 315
CRUD DEPOSITION R300,302 ;CARBON STEEL R312
CRUD TRANSPORT R260 ;CHANNEL liEAD 1G03-306
DECOMMISSIONING R283

.
CHELATES R285 ,

DECONTAMINABLE COATINGS !
! CHEMISTRY R273, 288, 302, 324, 326,

R283
! 328,330 .

! CHROMlUM R314 DECONTAMINATION R251, 258-259,
' 283,285,289,313-316,319-323

^

1 COBALT R273, 288, 298-301, 309-310, DOSE CORRELATION R266
j 314,318,326

DOSE RATE R273, 298-300, 302-308,
! COBALT REDl;CTION R273,296,324
j 310,324,328-329-
i COBALT RELEASE R309 DRY WELL DOSE RATE R297-299

COBALT REMOVAL 288 ELECTROPOLISHING R255,303-306

COBALT SOURCE M291-297 ELOMIX R321 i
,

;

COBALT-60 R254-256, 267, 291-296, EXPOSURE TIME REDUCTION R287
.r

: 300
FILTRATION R252-! COBALT-FREE ALLOY R263,294
FUEL CLADDING R307-308| COMPONENT RELIABILITY R262,

'

;. 280-281,2 9,317 FULL-SYSTEM DECONTAMINATION
! CONTAMINATION PREVENTION R259,289,315 316,319-320
| R270,290,329' GAMMA SCAN - IG17 ,

GUIDELINES R263,296,307
>.: '

:
s

Ril9
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Subject index for Research Projects

11ARDFACING Al LOY R261-262, NICKl!L 1014,318
288,293-204 NICKEL BASE ALLOY R293

HYDROGEN CONCENTRATION
R270 NICKEL CONTROL 10 29

1lYDROGEN WATER ClIEMISTRY NON-DESTRUCTIVE EVALUATION
R254,2M,302 R279

IGSCC R302-306 NOREM R261,292,325
IMPURITY REDUCTION R264 ON-LINE MONITORING R270-271

INCONNEL R257,314 Ol'ERATIONAL AND MAINTENANCE
INdPECTION R229,280 TECilNIQUES R253, 256, 266, 268,

'74ION EXCllANGE R258 ORGANICS REMOVAL R258
1RON R314 OUTAGE TIME R266
1RON BASE ALLOY R293 OXtDE FILM R309
1RON BASE HARDFACING ALLOY OXYGEN CONTENT R274

R292
1RON INPUT R295,300 OXYGEN TRANSPORT R274

LEAK MONITORINC R281 PALLADIUM COATING R264,267

LIFli-EXTENSION R283 PARTIAL-SYSTEM
DECONTAMINATION R313LITIIlU M R307-308,311,317,329

l'ARTICU1ATES R252LOM1 R259, 315-316,322-323

LWR R270 PASSIVATION R267,305-306

PERSOi4RN REDMON W.MAIN COOLANT PUMP R288
l'Il R253, 265, 270, 311, 317-318, 326,MAINTENANCE R250,284,287,332

328
MAINTENANCE COST R283 Pl1 CALCULATION METHODOLOGY

~

MANGANESE-54 R300 10 07
P11 CONTROL R253,307-308,329

MATERIAL 1017
PLANT DEMONSTRATION R253-254

MECHANICAL POLISHING
R305-306 PRECONDlTIONING R264,301

MECHANICAL SURFACE PRERLMING R255,257,305-306
PREPARATION IG03

PRETREATMENT IG05-306
MILLSTONE R330

PRIMARY CIRCUlT R291
MONITORING R276-277

PRIMARY COOLANT ClIEMISTRY
MOTOR OPERATED VALVE R276 R273

PWR R252-253, 259, 267, 288-289,MOV R276
291-294, 296, 303-311, 315, 317-320,

MSIV R275 324,326,328-32E
PWR COOLANT R252,331

Rao
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Subject Index for Research Projects

PWSCC R307 308,310-311 RWCU R278,286-287, 314

RADIATION llUILDUP R251-253, RWR R322

SA 1.H A E M81RAi) 'R 'I SII R273
SEA 1.1.BS PU.MP R278,287

RADIATION EXIDSURE R290-291
SHALLESS WET MOTOR R286RADIATION EXPOSURE LIMIT R290
SHUTDOWN CHEMISTRY R329RADIATION FIELD R266, 273,

291-300,302 308,324,327,329 SOLUDILITY 10 18
RADIATION FIELD CONTROL R254 SPECIAL MAINTENANCE R266
RAI TION FIELD TREND R273, STAINLESS STEEL R312,314

RADIOLYSIS R269 STEAM GENERATOR TUBE R279

RADWASTE MINIMlZATION R289 STEAM GENERATOR R229, 273, 279,
301,303 308,314,326,329,332

RCl, R282 STEAM ISOLATION VAINE R275
REACTOR COOLANT PUMP R282 STELLITE R291292
REACTOR COOLANT SYSTEM R319 STRESS CORROSION CRACKING
REACTOR PRESSURE VESSEL R288 R311

SURFACE COATING 1006REACTOR WATER CLEAN UP R286
ACE CONDITIONING R265,RECIRCULATION PIPING R305 ,

REClRCULATION SYSTEM SURFACE PREPARATION 10 04-306

SUR <\CETREATMENT R255, 268,
RE A E TIAL R270

RELL\BILITY R287 TUBE PLUGGING R229

REMOTE INSPECTION R279 ULTRASONIC R277

REMOTE MAINTENANCE R284,332 ULTRASONIC INSPECTION R229,

UL f\SONICTESTINGREMOTE MONITORING R277
R279

REMOTE REPAIR R275 UT R279
REMOTE SYSTEM R290

VA1NE R261-263,276-277,288
REMOTE WELDING R275

VIBRATION MONITORING R282
REPAlR R325,332

%'ASTE HANDLING R321
S,272

WASTE VOLUME REDUCTION R321
RESIN OXIDATION R321

WATER CHEMISTRY R252 253, 260,
RHR 1G14~ 265,269,307-308,311,326,328

ROBOTICS R250,288 WATER QUALITY R295

WELDING R325

R-21
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WET MOTOR R286 ZINC INJECTION R254,256,264,267, !
298-299,302,309,330-331 !

WET MOTOR PUMP R278 ZINC-65 R254,256
ZINC ADDITION R267, 298-299, 302,4 ,

3C9 310,331 l
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!

i VEllALIGilT- A NEW LIGilT MANil'ULATOlt FOlt STEAM
,

GEN Ell ATOlt INSl'ECTION;

:
c

Keywords: COMPONENT REl.l AlllLITY; STEAM GENERATOR;i

| INSPECTION; tulle PLUGGING; ULTR A-SONIC INSPECTION i

1
')

! Principal Investigaton Project Manager:

j P.J. van limgstraten 11. Vermaat )
+ SCIMO B.V. Vermaal Technics |

{ Gebrokendijk 3 Moolhock 8 1

i 3267LR, GOUDSWA ARD 3235 XR, ROCKANJE

ilOl l. AN D llOLLAND'

Phone: 31.1%9 3354 Phone: 31.1S69 3358

) Objectives: 7o design, develop and build a light robot for the specific purpose of insivcting
nuclear pnver plant steam generators. To optimite this robot for positioning flexibility and for

,

low radiat.on es|wures.a

Conunents: f he designers of the Fl.EXIVERA device, a perfect tool for steam ;;enciator*

maintenance tvcause of its accuracy and lif ting capability, have successfully designed a light
;

: Inspection robot whkh is well suited for carrying out steam generator inspections. This new

} robot, named VER AI.lGIIT,is designed to perform light duties such as tube plugging,
j positioning of eddy current multi-probe holders, ultra-sonic inspection and boroscope
; m3pection.

Positioning flexibility and radiation esposure limitation are particular features.The weight4

I reduction greatly improves the robot's case of handling in f ront of the steam generator
manway.11exibihty of positioning is optimized by the unitim' feature of the VERAllGHT;

being abie to clamp on to the tube sheet with its aria, so enabling the shoulder to swing out to;
a new luse plale p n,ition.

| Remarks / Potential for dose limitation: One reason for low radiation exposures is the
fact that VERALIGliT is instakt from outside the steam generator channel head in less than'

I two minutes.

j References: "VER Al.lGIIT Manipulator Promises Dose Reduction", P.J. van Hoogstraten,
Nuclear Engineering InternatL:nal, January 1988, Vol. 33, No. 402, pp. 30-31.

] Dttration: from: 14S6 to: 19ss Funding: N/A

I Status: Completed Last Update: Novemtvr 21,1991

:
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(

DEVELOPMENT, FAHRICATION, AND TEST OF Tile ODEL3 !

MAINTENANCE VElllCLE I

i

Keywords: REMOTE SYSTEM; ROllOTICS; M AINTEN ANCE

Principal Investigaton l'roject Manager: ;

!T. ILittholet iloyd Gelhaus
Odetics Inc. Electric Power Research Institute
1515 South Manchester Avenue 3412 Hillview Avenue, P.O. Ikn,10412 j
A naheim. CA 92801 Palo Alto,CA 94304
U.S.A. U.S.A.
Phone:(714) ?58 0300 Phone:(415M55 2024

I

Objectives: To develop, fabricate, and test a maintenance vehicle (rotut) according, to the
.7

detailed functional specifications in EPRI-NP 3941.

Corntnents: This project uses the previous research and demonstration walking rolvts
K11cx 1. II, and the SRL system with turret and arm) as the basis for an improved, conunertial j
system for nuclear power plant maintenance functions. A set of end effector tools will be i
developed for maintenance tasks. Odex 3 will be thoroughly tested and then comprehensive-
in-plant testing will be conducted by the New York Power Authority personnel at indiae Point
3 and Fitzpatrick i

i
Retuarks/Polential for' dose litnitation: The rotut will be operated through a remote
conmle. It should have an appreciable impact on dose reduction. This will be evaluated more j
fully in plant testing at Indian Point 3 and Pitzpatrick.

;

References:" Robot Applications for Nuclear Power Plant Maintenance," EPRI NP-3941, f
M ARCli 1985. i

IDuration: from: 1985 to:1989 Funding: N/A- g

Status: completed Last Update: April 1,1992 f
!
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.

SOURCEllOOK l'OR CllEMICAL DECONTAMINATION OF |

NUCLEAR POWER PLANTS |
|

Keywords: CPERATION AL AND MAINTENANCE TECHNIQUES; ,

!CONTAL. N!ATION REMOV AL; DECONTAMINATION; RADIATION
BUILDUI' ;

I -

'
| Principal Investigator: Project Manager:

C. Wood & C. Spalaris |
Electric Power Researth Institute |
3412 liillview As e., P.O. Ilox 10412 ;

Palo Alto, CA 94304 |

U.S. A. i

Phone: Phone: (415)S55-2379
,

Objectives:'Io compile a sourcebook of technical information on chemical decontamination |
tet knology. j

Cominents: The sourrebook provides an overview of chemical decontamination technology, i
with detailed discurions of associated technical issues, cost-benefit analysis, planning, and
Iuture des clopments. I hghlights are as follows:

.

|
Chemical decontamination is highly cost-ef fective for IlWR recirculation systems; ;

*
,

each rem saved costs less than $1000. PWR channel head decontaminations are more !

expenswe, at about $5RU per tem saved. I
l

The low-midation-state metal ion (LOMI) process appears innocuous and is ;-

generally acceptable for full-system BWR decontamination. |
Recontanunation has not proved to be a major problem with dilute chemical ;

*

decontamination systems. ;

New waste management techniques should substantially reduce waste volumes.-
.

Using lower resin loadings with LOMI will help avoid solidification problems. I

Improved decontamination planning has substantially reduced critical path delays
|

*

and increases effectiveness. -

An EPRI methodology for cost-benefit analysis can help utilities determine when to [
-

perform decontamination.

Retnarks/ Potential for dose limitation: Thisso book includes summarics of the t

highlights frem EPRI studies of decontamination technology, and is an important guide for the !
EPRI Occupational Radiation Control Program. Technologies described in the souicebook
indicate lessons learned by utilities and ways of reducing radiation exposure for future
activities.

;

References:'Sourcelxiok for Cncmical Decontamination of Nuclear Power Plants", EPRI
NP4133, Special Report, August 1959.

,

fDuration: from:1989 to:1991 Funding: N/A

Status: Comp:eted Last Update: April 16,1992
!

,
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Tile NATUllE AND Bell AVIOlt OF PAllTICULATES IN PWit
PillM AltY COOLANT

Keywords: COMPONENT RELI ABILITY; PARTICULATES; FILTRATION;
PWR; WATER CHEMISTRY; PWR COOLANT; RADI ATION BUILDUP

Principal Investigator: Project Manager:
United Kingdom Atomic Energy Authority C. Wotxl
(UKAEA) Electric Power Research lastitute
11 Charles 11 Street 3412 Ilillvie v Avenue
London, SW1Y 4QP P.O. Ih 10412
U.K. Palo Alto, CA 94304

U .S. A.
Phone: 930 5454 Phone:(415)S55-2379

Objectives: To study the nature and behavior of particulates in the primary systems of -
operating PWR plants.

Comments: Studies at operating PWRs show that coolant-borne particulates are the source
of a significant proportion of the radioactive corrosion products deposited on out of-core
surf aces. Masimum releases of particulates occur at startups and shutdowns. Lowest
concentrations of partitulates occurred during operation with elevated pil. Researchers
installed particulate sampling systems on four PWR plants at Doelin Belgium. Isokinetic
sampling provided samples whow size, radioactivity, and chemical composition could be
determined. Measurements were made in operating reactors and at the initial startup of the
Doel-4 plant. The results were correlated with the operating mode of the plant at the time the
i.amples were collected.

During reactor commis ioning, high concentrations of fine nickel-rich particles were present in
the PWR coolant, indicating release from the inconel steam generator tubing.The nickel
content decreased from 80 to 20% as full power approached. Peak releases of particulates
occurred at reactor scrams during shutdown and at startup af ter refueling. In the latter case,
particulates contribute between 50 and 90% of activity transport.

Remarks / Potential for dose limitation: Due to the particle decay half-lives of 40 to 200
minutes, the normal chemical volume control system (CVCS) purification rate with a half-life
of 8 hours cannot compete with out of. core surfaces for particle removal. Ilowever, maximum
filtration by the CVCS is important, particularly in commissic.aing, startup, and shutdown,
Minimum particulate levels were observed in the Del-4 reactor when operating with a pit of
7.4. The results of this project suggest that, as with soluble species, particulate activity
transport can be minimized by the use of elevated pil.

References: 'The Nature and Dehavior of Particulates in PWR Primary Coolant", EPRI
NPG40, Final Report, December 1989.

Duration: from:1940 to:1989 Funding: N/A

Status: Completed Last Update: April 1,1992

l
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PW!( 11ADIATION CONTitOL DEMONSTilATION

Keywords: CONTAMINATION PREVENTION; OPERATIONAL AND
M AINTEN ANCE TECIINIQUES; PH; Pi l CONTROL; W ATER CliEMISTRY;
PLANT DEMONSTRATION; R ADI ATION BUILDUP; PWR

Principal Investigator: Project Manager:
Carl Bergmann C. Wood
Westinghouse Electric Corporation Ekctric Power Research institute
l'.O.Ihn 355 3412 Hillview Avenue
ISttsburgh, PA 15230 P.O. Ikn 10412
U.S.A. Palo Alto,CA 94304

U.S.A.
Phone: (412874-4587 Phnne:(415)S55-2411

Objectives: To evaluate the effects of elevated pH and lithium hydroxide on radiation field
buildup and on fuel-cladding corrosion during 18-month fuel cycles at Millstone-3.

Comments: The main project task was fuel sur face examination which included TV visual
esamination, determination of the thickness of rirconium dioxide by eddy technique, and
analysis of deposited corrosion products on selected fuel elements. Subtasks involved
monitoring coolant chemistry and measuring radiation exposure rates and radionuclide
concentrations. Atter the start of the planti second cycle, the elevated lithium demonstration

ed out with a maximum pil of 7.4 and 3.35 0.15 ppm lithium. Buwl on datawas

obtained af ter one cycle of Millstone-3 elevated coolant pl1 operation, preliminary conclusions
are as follows:

The results do not indicate a significant lithium effect on the corrasion rate of fuel-

cladding because of the relatively high variability of thickness measurements on
similar rods.

There was no observable effect of the higher pH operation on any of the other fuel
-

aswmbly components.

The overall radiation exposure rate trends from cycle 1 to cycle 2 indicated a-

favorable effect of the higher pil operation. Steam generator channel head fields
decreased by 10% and piping fields increased by 30%, compared with predicted
increases of 33 and 100%, respectively.

Remarks / Potential for dose limitation: The beneficial effects of elevated lithium /pli
on radiation fields during the plants'second cycle exceeded expectatiens, but fuel oxide,

thicknesses were at the high end of the Westinghouw database. A mid-1991 progress report
describes the results of the third cycle cf operation.

References:"PWR Primary System Chemistry: Experience with Elevated pit at Millstone
Point Unit 3", EPRI NI'-6938; EPRI NP-6950.

Duration: from:1984 to:1992 Funding: N/A

Status: In pnyress Last Update: April l,1W2
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1:lELD TESTS 01: IIADI ATION CONTi(OL TECilNIQUES - 1
i

Keywards: CONTAMIN ATION PREVENTION; ZINC INJECTION; 11WR; |
RADI ATION FIELD CONTROL; IIYDROGEN WATER CilEMISTRY; |

CollALT-60; ZINC-65; l'LANT DEMONSTR ATION

Principal Investigator: Project Manager: |
W.Niarble C. Wood
Gent tal Electric Company Electric l'ower Research Institute ,

175 Curtner As .ne 3412 ilillview Avenue, PD. Ikn 10412 {
San Jose, CA 45125 Palo Alto, CA 943N ,

U.S.A. U.S. A. !
Phone:(40819251111 Phone:(415)M55-2379 !

I

Objectives:'Ihis is one of a series of projects whose aim is to demonstrate, on operatmh ;

plants. techniques Ior nunimizing the rate of radiation buildup on IlWR recirculation piping !
and PWR steam generators. The object of this project is to demonstrate the technique of zinc !

injection passivation for operating nuclear power plants. |
>

Comments: sclected techniques from previous EI'RI projects will be field tested during :his j
series of projects The first EPRI project (RP275SI),"IlWR Zinc Injection Demonstration", will ;

study the ef fectiveness of the zine iniection passivation process which resulted from earlier r

work performed in EPRI pro)ect (RP819-2). j

The first E 'RI prokct (RP2758-1) started in mid-1986. The present project involves |measurement of radiation field buildup in BWR plants with inkction of 515 ppb soluble zinc. e

Approximately four plants will be included, covering new plants from startup and old plants (
operating in both norrnal and hydrogen che nistry. The first plant studied is llope Creek, |
which has already begun operation with zine injection. Alter one year, cobalt +0 fields are
amongst the lowest ever measured, while zine-65 helds are higher than expected. .

Remarks / Potential for dose limitation:'Ihe zineinjection passivation technique has
been very successful in reducing radiation fields due to cobalt 60 bmid up. This demonstration ;

should fully qualify the technique and is expected to play an important role in reducing
radiation exposures at BWRs.

References:" Zinc injection to Control Radiation Buildup at BWRs: Plant Demonstrations" !

EPRI Report NP,-6168. [

Duration: f rom: 1986 to: 1991 Funding: N/A [
:

Status: completed Last Update: Apiil 1,1992 !
!
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EFFECT OF SURFACE TREATMENTS ON RADI ATION

llUILDUP IN STEAM GENERATORS

Keywords: CONTAMINATION PREVENTION; ELECTROPOLISHING;
PREFILMING; COllALT-60; SURFACE TREATMENT

PrincipalInvestigator Project Manager-
Roger Asay Iloward Ocken
Radiological and Chemical Technology I lectric Power Research Institute
1604 Kerley Drive 3412 liillview Avenue
San Jose, CA 45112 P.O. Ilos 10412
U.S.A. Palo Alto, CA 94304

U.S. A.
Phone: (404982401 Phone:(415)S55 2055

Objectives:The aim of this project is to determine the effects of electropolishing and
pt" filming on accumulation of radioactivity in PWR components; to characterize corrosion
films that form during in-reactor expw ure of treated surfaces.

Conunents: This project was _ signed to establish the ef fectiveness of different smoothing;
and prefilming techniques in reducing radioactivity pickup of Type 3N stainless steel
specimens exposed under PWR operating conditions. Steam generator mar.way cover inwrts
were treated and instalk d in the Chinon B1 PWR in France, the Doel PWRs in Belgium and
Indian Point 2. 5urface treatments included mechanical or ek ctropolishing; prefilming
treatments included preoxidizing in hot moist air or during hot-functional testing of the
reactor. The project team evaluated the specimens by performing dose rate and
radioactivity-pickup measurements at the end of each fuel cycle. In addition, two deal plates
were removed at the end of each fuel cycle, s ut into small sections and subjected to
metallurgical examinations.

Remarks / Potential for dose limitation: Electropolished surf aces reduced the
radioactivity pickup of the three principal isotopes (cobalt-58, cobalt-60, and manganese-54) by
a factor of five over received surfaces exp> sed for similar times at Chinon Bl. Pnoxidizing
in moist air nduced radioactivity pkkup by another factor of two over the
ek ctropolished only surface. Preoxidizing during hot functional testing resulted in only a
modest improvement over chctropolishing. Surface examinations showed minimal nickel,

ferrite deposits formed on all surfaces, n gardless of the surface treatment. Improvements
observed i Doel-2 reactor are much smaller than those reported for larger manway seal
plates expos <d in th, Chinon B1 PWR.The data show that significant nductions in
radioactivity pickup can be expected if key components of PWR steam generator channel
heads are smoothed by ek ctropolishing and then pn oxidized under appropriate conditions
before they are placed in service.

References: "Effect of Surf ace Treatments on Radiation Buildup in Steam Generators", EPRI
TR-100059, Vol.1 & 2, Final Report, F'ovember 1991.

Duration: from: 1987 to: 1989 Funding: N/A

Status: completed Last Update: April 1,1992

4
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MILLSTONE 1 ZINC INJECTION EVALUATION

Keywords: CONTAMINATION PREVENTION; OPERATIONAL AND
M AINTEN ANCE TEC HNIQU ES; ZINC INJ ECTION; llWR; COBALT-60;
ZlNC-65

Principal Investigatoi; Project Manager:
M. liudson C.W mi
Northeast Utilities Electric l'ower Rcwatch Institute
P.O. Ikn 270 M12 Hillview Avenue, l'.O. Ikn 10412

,,

liartford, CT 0o141 Palo Alto, C A 91301

US. A. U.S.A.
Phone:(203W35-3481 Phone: (415)855-2411

Objectives: The aim of this project is to evaluate the effects o' zine injection at an older BWR
plant.

Comments: Following a successful minitest during April and May 1987, continuous zine
injection began af ter the decontaminanon outage of August 1987. Radiation field 1,uild up j
measured at the outage was approximately 50% of that measured at the end of the first cycle Iaf ter an earlier decontam' nation Moreover, contamination problems with Zint-65 were
minimal.

Remarks / Potential for dose limitation: This yvoject is es}vted to provide additional
new insight on the etficiency of the 7ine injection process.

References: EPRI NP-6168, report. 3,

Duration: from:1987 to:1989 Funding: N/A

Status: Completal Last Update: April 1, H92
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I
PWR STEAM GENERATOR PRECONDITIONJNG STUI)lES t

i
i

Keywords: CONTAMINATION PREVENTION; PREFILMING; INCONNEL; ;

Principalinvestigator: Project Manager: |
'

P. Beslu C. Wood i
l Cummissariat a l'Energie Atomique (CE A) Electric Power Rec,' arch Institute }

31-33 rue de la Federation 3412 liillview Avenue, P.O. Ikn 10412 i
B" 510 75752 Paris Palo Alto, CA 94304 [
f~RANCE U.S. A. i
Phone: (1) 273 60 00 Phone:(415)855 2379 j

i
Objectives:The airn of this project is to determine the effects of prefilming using hot moist ;

air on the release of corrosion products from inconnel steam generator tubing.

Cominents: 1.oop tests will lie undertaken to measure releaw frorn Inconel 600 and inmnnel !
690. This work is linked to other EPRI studies and is directed at evaluating paronditioning [
methods that can tv applied to replacement steam generators before installation. |

Remarks / Potential for dose limitation: !
,

References: None
-

,

Duratiott: from: 1987 to: 1989 Funding: N/A

Stalus: Compteted Last Updatc: April 1,1992 f
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i THE TitEATMENT OF llADIDACTIVE
ION-EXCHANGE IIESINS

4

Keywords: CONTAMINATION REMOVAL; ION EXCHANGE; RESIN;
D)! CON 1 AMINAT!ON; ORGANICS REMOVAL

Principal Investigaton i'roject Managen,

*LN Technologies C. Wood
F01 Key Road Flectric Power Research Institute
Columbia, SC B201 34121tillview Avenue
UK A. P.O. Box 10412

Palo Alto, CA 94304
U.S. A.

'

,

Phone: Phone:(41")S55 2379

Gbjectives:To desigt and operate a pilot-scale system for demonstratitig the resir, we'c

nidation process using hydrogen peroxide and to verify resin volume reduction and effective
destruction of resin organic components, including chelates. ,

Comtnenta: Ueng tiverocess parameters and experience from earlier laboratory tests, the,
project team desig:t;d a pilot. scale system to perform wet (aqtmous) resin oxidation for resin
batch quantities of up to 5 cubic feet. Ilydrogen peroxide was thsaidizing reagent. The resins
were h>aded with chemical species found in dilute chemical decontamination solutions to
estaHish rates of reactions, chemical product, and volume reduction of the original resin used.
The products of resin wet oxidation are primarily carbon dioxide and water vapor, free of
radioactive species, which can be allowed to cuporate or be colk'cted and recycled in the
process. Instrumertation was designed to operate the pilot rig, to regulate the process, ard to

_ gain experience that will be useful in subsequent scale-up of the wet-oxidation process.

Remarks / Potential for dose limitation: Better than 99% destruction of organic material
nd minimum carry-over (decontamination ratios of 5000 and 10,000) were achieved.

Difficulties encountered in operating the equipment were related to genc ation and carry-over
of foam, which can be overcome in future undertakings by redesigning the equipment and
choosing proper chemical foam suppressors. In operating the equipment, the project team
made significant advances toward the development of a commercially viable process for
oxidizing ion-exchange resins. These tests defined the key parameters necest.ary for
larger-scale eqaipmoat design and operation. The simultaneous volume reduction and

[ destruction of ion-mchange resins of fer an attractive, tost-effective option for the disposal of
radioactive waste > generated during reactor-s) stem decontaminations.,

References:"T!.e Treatment of Radioactive lon Exchange Resins; Low-Temperature Resin
C xidation Process", EPRI NP-7368, Final Report, September 1991.

Duration: from:1987 to:1989 Funding: N/A

( Status: Completed Last Update: April 12,1992 I
'
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|
t

|PWit COllllOSION TESTS USING LOMI
!

l Keywords: CONTAMINATION REMOVAL; CORROSION; LOMl; PWR; |
DECONTAMINATION; FULL SYSTEM DECONTAMINATION

|
Principal investigator: Project Manager: |
R. Wilmn C. Wood i

Westinghou'.e Electric Corp. Electric Power Research Institute !
P.O. Ekn 635 3412 flillview Avenue i

Pittsburgh, PA 15230 P.O.Ikn 10412 [
U.S. A . Palo Alto, CA 943D1 !

U.S. A. !

Phone: (412)374-5305 Phone:(415)S55-2379 i
,

Objectives: The aim of this project is to qualify the I.OMI decontamination process for full f
system decontamination of Westinghouse-designed PWRs whh fuel removed. !

:

| Comments: A comprehensive corrosion test program with LOMI has been carried out in !
Oow hiops at the Westinghouse R&D Center using Westinghouse PWR materials and |
geometries. A similar program using the CAN-DEREM process is being funded by Con !
Edison. The results are being used in an engineering evaluation to be funded by other utilities. !
Tm projut team conducted an extensive materials-testin}; program for subsystem j

decontaminatmn. Th( y addressed topics including applications pararnetrs, materials i

performance, enginee:mg wiua' ions of reactor coolant system (RCS) components, fluid |
System interaction, additional equipment n'quirements, rad waste issues, recontamination, !

I radiologic issues, economicr, equipment design, and licensing considerations. In the |
three-cycle exposure tests. more than 200 specimcns of 39 materials in the primary coolant (
system were exposed in a hiop at various vehicities, simulating How conditions that would be i

experienced in a plant decontamination using reactor coolant pumps. !

Remarks / Potential for dose limitation: The main observations from the threcycle [
AP/LOMI exposures were corrosion rates of metals, alloys, and ceramics that are typically less !

than would be observed af ter a few years of normal service. !

As a result of the engineering evaluations, full RCS chemical decontaminations using either the [
AP/LOMI or AP/CAN-DEREM processes can be performed with a high degree of confidence i

I and assurance of no significant impact on plant equipment. The safety evaluation concluded I

that either the AP/LOMI or AP/CAN-DEREM chemical decordamination processes can be
applied as many as three times without adversely affecting tne functional integrity of existing'

,

systems and mechanical equipment. {

References: 1. "PWR Full-Reactor Coolam System Decontamination", EPRI NP-7512, Final !|

Report, September 1991. 2. 'The Qualification of Dilute Chemical Processes for PWR !

Full-Reactor Coolant System Deco Smination", EPRI NP-7514, Final Report, November 1991. [
;

Duration: from:19SS 10: 1990 Funding: N/A [

Status: Compleled Last Update: April 12,1992 [

!
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CRUi) TRANSPORT CHEMISTRY ;

.

!
Keywords: CONTAMIN ATION PREVENTION: CRUD; CRUD TRANSPORT;

~

WATER CllEMISTRY !
1

Principal Investigator: Project Manager:
|

W. Pearl C. Wood i
NWT Corporation Electric Power Rescatch Institute !
Lindsay & Assoaates 3412 I tillview Avenue, P.O. Box 1(1812 i

!CECD, UK Palo Abo, CA 943(11
CE A, FRANCE U.S. A. !
Phone: Phone:(415)855-2379 !

Objectives: The aim of this project is to impiove understanding of factors influenang er ud
formation, transport and deposition, including coolant and feedwater chemistry, and (o j
prepare PWR pritnary water chemistry guidelines. j

Conunents: This is a research projat involving both esperimental studies and in-depth
analysis of PWR and ilWR data produced in other EPRI projects in the radiation mntrol area. !
Earlier contracts in the CECB project w cre directcd at determining f attors influencing cobalt !
deposition in PWR primary circuits (NWT project) and a review of work on D'VR effects j
(another EPRI project).

Ongoing projects include an uplate of the Lindsay slurry-tank nulel of PWR crud transport, j
including a review of recent nickel ferrite solubility data. The model will be teskd using the |
PACTOLE code. A review of the European work on PWR radiation control is tving carried |
out. The first revision of the PWR prunary water chemistry guidelines was issued in August !

1988, with a partial update planned for the second half of 1988. |
!

Remarks / Potential for dose lintitation: ;

References: "PWR Primary Water Chemistry Guidelines: Revision 1", EPRI NP 5960 SR, ;
August 19K8. ;

i
Duration: fronu 1984 to: 1989 Funding: .N/A !

i
Status: Compleku Last Update: April 1,1992 (
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|

QUALIFICATION OF COllALT-FitEE IIAllDFACING ALLOYS
FOlt LWit

Keywords: CONTAN11 NATION PREVENTION; NOREhi; VALV10
UARDFACING ALLOY

Principal investigator: Project Manager:
E. Critoph lioward Ocken i

Atomic Energy of Canada,1.td. 1:kttric Power Researt h Institute
275 Stater St. 34121 tillview Avenue, P.O. Ikn IN12 |
Ottawa, ONTARIO K1 AOS4 Palo Alto, CA 94T+4 ,

CANADA U.S.A. '

Phone: (b13)236-e>l44 Phone: (415)S55-2055

Objectives: The aim of this project is to qualify promising cobal'-free hardfacing alloys,.

identified in laboratory tests for uw in nuclear valves, by evaluating their performance in hiop
and field tests.

Comments: This project will evaluate the performance of threeiron based, galling wear
resistant hardfacing alloys unJer prototypical conditions. The alloys to le evaluated are
NOREM, the Stoody alloy Elisl83, and the Thyssen alloy Everit 50. The alloys will be
deposited on three inch r, ate valves and expowd in a hop facility designed to simulate LWR ;

operating conditions. Valve performance and wear will be monitored and compared with that
of a valve hardfaced with a standard cobalt base alloy. The primary objective is to quality new
alloys for use in calves subjected to galling wear, because other work has identified a number
of cobalt free allop for use in flow control vah es.

Ii Remarks / Potential for dose limitation: This project should play an important role in
reducing radiation eyosures by qualifying a number of cobalt free substitutes for hardfacing
alloys. The test valves were successfully hardfaced with the iron-base alloys using plasma
transf erred arc (PTA) tec hnology. Initial valve testing, under PWR temperature, pressure, and
chemistry, began this year. {

i
'

References: None

! Duration: fronu 1987 to: 1940 Funding: N/A
l

Status: completed Last Update: April 1,1992'
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;

PRODUCTION OF NOREM llARDFAC!NG ALLOYS !

Keywords: CONTAMINATION PRlWl!NTION; COMPONENT Rlill AlllLITY;
,

HARDFACING ALLOY; VALVF '

i

Principal Investigator: Project Manager: ;

Anval Nyby Power H. Ocken !

EPRI NDE Center Electnc Power Research Institute |

U.S.A. 3412 I tillview Avenue, l'.O. Box 10412 [
Palo Alto. CA 94304 }
U.S. A.

Phonc: l' hone:(41$)S55 2055 !

Objectives: The aim of this project is to obtain weld consumables (powder and solid weld j
wire) and cast products of the NOREM iron base hardfacing alloys (developed under another ;

EPRI project) using standard commercial practice. Minimize production costs of solid wire. [
Liccnse NOREM to hardfacing vendortst '

t

Comments: This project will provide gas atomized pnyder for PTA applications to EPHI |
contractors and valve vendors. Develop procedures for producing solid weld wire that can be i
usal by nuclear utilities and service groups for valve refurbishing operations. Evaluate

. !
attributes of parts consolidated by hot isostatic pressing. Make NOREM puxlucts available for ,i

evaluation by interested parties.
[

Anval Nyby and Stoody Deloro Stellite have pnsluced gas atomized pnyder that is being
used by AECL and U.S. valve vendors. Atek (as subcontractor to the El'RI NDE Center) has ,

*
praluced pilot tjuantities of solid weld wire. Latrobe Steel ( as sulwontractor to Anval Nyby
Powder) has identifial a regime where billets consolidated by hot isocratic pressing can likely i
be rolled into bar stock. If successful, this could substantially reduce costs of pralucing solid i

neld wire. i
i

Remarks / Potential for dose limitation: Production of this hard facing alloy for {
industrial use will play an important role in reducing radiation exposure by makmg a i
cobalt-free substitute available for use in nuclear power plant components. !

References: None .

:

fDuration: from:198S tm 1989 Funding: N/A

status: Compicica tasi upaate: April 1,1992 f
I
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i

CollALT REPLACEMENT GUIDELINES !
,

|

!Keywords: CONTAMINATION l'Rl!VliNTION;COllAl.T-FRlili ALLOY;
GUIDELIN1!S; '/ALVII

;

Principal Inves%ator: Project Manager: [
Ibmmion Engineering. Inc. I1.Ocken [
UAA. Electric Pow er Research Institute [

3412 Hillview Avenue j
P.O. Box 10412 ,

Palo Alto, CA 94304 !

U.S. A.
Phone: Phone:(415)S55-2055

!
I

Objectives: The aim of this project is to develop guidelines that will assist nuclear utilities in
.

!intro Iucinn new cobalt free hardfacing alloys into nuclear plant components, especially i

nuclear valves. |
f

Conunents: This project established a working 3;roup of utility representatives, nuclear
;

; steam supply system vendors, valve manufacturers, consultants, and El'RI staff to provide L

input and review of contractor's proposed guidelines. Different valve functions and operating |
'

conditions found in operating reactors were reviewed to identify those applications in which p

hardfacing alloys could be avoided or cobalt free alloys could be used. The conditions under j
which cobalt-baw hardfacing alloys o their equivalent should continue to be used were :
identified.

Remarks / Potential for dose limitation: These guidelines should simplify utility efforts
to implement an aggressive cobalt reduction program to reduce radiation exposure. The i

results show that cobalt-baw hardfacing alloys are not needed for a large number of plant !
applications. Specifically, hardfacing alloys are not needed in flow control valves or in the i
seats of check valves. Field data show that a number of stainless steels perform satisfactorily j
in these applications. A variety of nickel base alloys are adequate for use in the pivot bushings !
of check valves and in globe or gate valves where contact stresses are less than 15 ksi. New !
iron base hardfacing alloys exhibit wear resistance matching those of the cobalt-base alloys in |
!aboratory tests. Utilities planning to refurbish valves during an outage or planning to order ;

replacement valves should heed the recommendations of these guidelines. Cost savings will be r
realized from both reduced exposures and lower valve replacement costs. !

;

References: " Cobalt Reduction Guidelines", EPRI Np-6737, Special Report, March 1990.
r

Duration: fronu 1988 tu: 1989 Funding: N/A
,

i

Status: Completed Last Update: April 12,1992 {
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IlWit COilALT DEPOSITION STUDIES

Keywords: CONTAh11N ATION PREVENTION; HYDROGEN WATER
CHEhilSTRY; PRECONDITIONING; ZlNC INJECTION; lhiPURITY
REDUCTION; PALLADIUhi COATING

Principal Investigator: Project hianagen
D. Wilkins H. Ocken
General Electric Company Electric Power Research Instit 'e
175 Curtner Avenue 34121tillview Avenue, P.O. Ikn it Le
San Jose, CA 95125 Palo Alto, CA 943N
U.S. A. U.S. A.
Phone:(4(k '5-6555 Phone:(415)S55 2055

Objectives: The aim of this project is to identify the key factors that control cobalt
deposition on stainless steel in BWR piping systems. The variables studied include water
chemistry, water conductivity, pH, metallic and organic additives, and surface treatments.

Comments: Carefully controlled loop studies were performed in which cobalt-60 pickup
measurements were made periodically on stainless steel specimens.

bperiments that address the effects of additives and water chemistry on cobalt-60 pickup
have tren completed. The results show that to minimize cobaltW) deposition one should:

1. Reduce cobalt-60 concentrations in the water by replacing cobalt s>urces.

2. Reduce impurities in the reactor water and feedwater.

3. Maintain at least 5 ppb zine in the reactor water.

4. Precondition new or replacement piping.

The remaining esperiments are evaluating the offect of different methods of producing
palladium coatings on the cobait+0 pickup.

Remarks / Potential for dose limitation: Earlier studies showed that an electrolysis
layer of palladium was the most ef fective surface treatment to reduce cobalt +0 pickup.

References: C. C. Lin and F. R. Smith,"BWR Cobalt Deposition Studies: Final Report", EPRI
NP-5808, May 19SS.

Duration: from:1983 to: 1990 Funding: N/ A

Status: Completed Last Update: April l,1992>
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1
i IRESEAllCil ItEACTOlt LOOP WATEll CllEMISTitY STUDY
!
i
i Keywords: CONTAMIN ATION PREVENTION; CORROSION PRODUCT !

] TR ANSPORT; CORROSION PRODUCT DEPOSITION; SURFACE
I CONDITIONING; WATER C11EMISTRY; Pl 1; 13ORON
| Principal Investigator: Project Managen,

i Massachuwlts institute of Technology (MIT) 11. Ocken
Cambridge, M A Ekstric Power Rese rch Institute

a U.S.A. 3412 liillview Avenue, P.O. Em 10412
i Palo Alto,C A 94304

| U.S. A.
; Phanc: Phonc:(415)S55-2035
;

1 Objectives: The aim of this project is to study the effects of water chemistry and surface
i condition on corrosion pnslurt transpot t and de}vsition in a reactor circuit. The initial series
4 of PWR esivriments will address the elfects of pil and boron concentration on corrosion

praluct depositmn.

! Contments: This is a joint project with ESEERCO, who is funding the k>op construction
; which began in 19Ni. loop operation, funded under this project began in late 1988. 'the initial

commissioning run of the kop will simulate low pil PWR conditions.

1 Two kiops, one sunulatmg PWR conditions and the other simulating UWR conditions, will be
constructed in the MIT research reactor.'

Remarks / Potential for dose limitation:

|
References: EPRI TR ItX)lso, December 1991.

! Duration: from:1486 to: 1990 Funding: N/A
,

Status: completed Last Update: April 1,1992,
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!
RADIATION FIELD AND DOSE DATA ASSESSMENT !

Keywords: CONTAMINATION PREVEN: lON; OPERATION Al. AND
'

M AINTENANCE TECHN! QUES; DOSE CORRELATION; R ADI ATION
FIELD; SPECIAL M AINTENANCE; OUTAGE TIME; ALARA ;

Principal Investigator: Project Manager:
D. Wilkins 11. Ocken

.'

General Electric Company Ilctric Power Researt h Institute .

,

: 175 Cuttner Avenue 3412 Ilillview Avenue 4

j San Jose, CA 95125 P O. Ikn 10412
j U.S. A. Palo Alto,CA 94304
i U.S. A. |

| Phone:(4081925-6555 Phone:(415)S55 2055
i !

Objectives: The aim of this project is to correlate + : dose data with plant specific ;
'

parameters including outage time, special maintenance, and radiation fields, in order to ;

establish the relative importance of general radiation fields and hotspots in determining :
j worker doses. To establish trends in plant doses with the technologies identified below. :

'

Conunents: This project monitored UWR radiation fields, emphasizing plants that have
improv d water chemistry control, have replas ,J recirculation piping, decontaminated -

recirculation piping. and/or used preconditioning / passivation processes. Dose rate
measurements were taken at 17 plants. The project started in April 1986. The lowest radiation ;

fields have been associated with those new plants avhich operate with zine in the feedwater. !

Two of these, Limerick and WNP-2, have naturally occurring zine, and the third, Hope Creek, ;

relies on zinc injections by the CEZIP process. Measurements were performed in 1989 at
.

Limerick-1, Vermont Yankee, Clinton, River Bend, and Millstone-1. ;
.

During initial plant visits, cross calibration of plant instrumentation to program instruments,

was established using the plait calibration facility. Plant measurements were obtained and
then incorporated into the database. In addition, chemical and radiochemical data have tven
colkrted at the sites and from the General Eh ctric Fuel Warranty Operating Limits database. !

Remarks / Potential for dose limitation: The main results of this propct include the
{following:
r

Replacement piping that has tven ekrtropolished and prefilmed shows lower dose !
-

'
rates than piping that was only chctropolished.

!Zine injection lowers dose rate buildup by atiout a factor of two.-

Nonzinc plants with forward-pumped heater drains have higher dme rates than i-

plants with cascade drains. ;

Recontamination trends at nonzine and prehin ed plants ai similar.*

Data from Dresden-2 indicates that hydrogen water chemistry has no effect on dose*

rate buildup, decontamination, or recontamination.
,

Decontamination is an effective technique for perhidically reducing dose rates.*

i
__
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This report is part of a broad program to identify and implement diverse rad'ation control
measures developed by EPRI to reduce occur ational radiation exposure of maintenance
personnel at operating reactors.

References:"13WR Radiation-Field Assessment: 1986-198S", EPRI NP-6787, Interim Report,
h1 arch 1940.

Duration: fronu 1986 tm 1989 Funding: N/A

Status: completed I.ast Update: April 12, . >92

r
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: PASSIVATION AND SURFACE CONDITIONING
i

! Keywords: CONTAMIN ATION PREVENTION; PASSIV ATION; SURFACE
i CONDITIONING; PALL ADIUM COATING; CORROSION; COB ALT-60;
j ZINC INJECTION; PWR; BWR, "'NC ADDITION

| Principal Investigator: Project Manager:
1 LN Technologies iL Ocken
'

Radiological & Chemical Tech. Electric Power Research Institute
; Atomic Energy of Canada Limited (AECL) 3412 Hillview Avenue, P.O. Box 10412
} Ottawa, ONTARIO Palo Alto, CA 943(M
i CANADA U.S. A.

| Phone: Phone: (415)855-2055
1

i Objectives: The aim of this project is to qualify advanced passivation / preconditioning
methods that reduce cobalt-60 pickup by using these methods on plant components whose.

j performance will be monitored over a number of cycles; to run appropriate lab, loop and plant
tests to insure that these methods will not adverse.f affect other plant camponents.

! Conunents: Metallic palladium and nickel films have been identified in hiop experiments,
| under both simulated BWR and PWR coolant chemistries, as showing the greatest ability to
j resist cobalt-60 pickup. Small palladi im-coated components have been inserted into operating
; reactors to confirm the h>op tests. Loop tests will be rerun using a number of different
j palladium coating techniques to identify those best suiksi for reactor applications.
j Experimen* at AECL are investigating whether zinc additions will reduce cobalt-60 pickup
; under simulated PWR conditions. Loop tests suggest the Zn injection under PWR conditions
j has no effect on corrosion product release from inconel 600 but reduces cobalt-60 pickup on
j stainless steel.
1

j Palladium coated sheet specimens have tven exposed on the steam generator inserts of the
'

Belgian Doel I WR, and a coated reactor water sample cooler has been inserted in the Quad
Cities-2 BWR. The initial measurements at both sites are not encouraging, and studies will be

j initiated to elucidate the differences between measured valves in kop studies and .n the field.

Remarks / Potential for dose limitation: Zinc injection passivation has been
demonstrated to significantly reduce radiation fields at BWRs. One interesting outcome of this4

] project will be to d E nonstrate the efficacy of the technique for PWRs.

i References: H. Ocken, " Surface Treatments to Reduce Radiation Fields: Test Imp Studies
; and Plant Demonstrations", EPRI NP-5209-SR, April 1988.
,

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

j Status: Completed Last Update: April 1,1992
!
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FEEDWATER FLOW ELEMENT IMPROVEMENT

Keywords: CONTAMIN ATION REMOVAL; OPERATIONAL AND
M AINTENANCE TECHNIQUES; CORROSION PRODUCT; SURFACE
TREATMENT

;

; Principal Investigator: Project Manager:

| To tie determined H. Ocken
i Electric Power Research Institute
i 3412 Hillview Avenue, P.C. Ikn 10412
| Palo Alto, CA 94304
5 U.S.A.
! Phone: Phone:(415)S55-2055 I
l |

!! Objectives: The aim of thi3 project is to minimize losses of power output that result from the
i deposition of corrosion pnslucts on the venturis that are used to measure feulwater flow.

j Comments: This project will help to:

| 1. Identify coatings or other surface treatments that will minimize deposition of
; corrosion products on venturis.

| 2. Develop on-line techniques for removing fooling.
3. Qualify technology.or accurately measuring flow rate in the presence of fouling..

'

4. Develop methods for mt asuring feedwater flow that do not rely on delta-P
measurements.;

! Remarks / Potential for dose limitation: Reduction of manualintervention by the use of
| on-line technique > for removal of corrosion pnxhiets should reduce occupational exposure.
i

References: None
t

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

Status: Proposed Last Update: April 1,1992
t
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COOLANT CHEMISTRY AND RADIOLYSIS IN BOILING
REACTOR COOLANT

Keywords: COMPONENT RELI ABILITY; WATER CHEMISTRY;
RADIOLYSIS; IWIR

Principal Investigator: Project Manager:
J. Donnelly T. Passell
Atomic Energy of Canada Limited Electric Power Research Institute
275 Slater Street 3412 Hillview Avenue, P.O. Ikw IN12
Ottawa, ONTARIO K1 AOSI Palo Alto, CA 94304
CANADA U.S.A. d

Phone: (613)237-3270 Phone:(415)S55-2411

Objectives: The aim of this project is to determine j"st how much hydrogen is needed to
suppress radiolytic oxygen and hydrogen peroxide in a boiling LWR core.

Comments: This project will use an in-core loop with fast-flow sampling lines designed to
minimize sample line alterations of the hydrogen peroxide, oxygen and hydrogen contents of
the water. The core inlet concentration of hydrogen willlv varied from zero to a value at
which all oxygen and peroxide disappear. Iloth PWR and 13WR conditions would be
established in the hop water in separate experiments.

e

The costs for this project are shared by AECL Tests were completed in October 1988 and
results were published in 1989.

Remarks / Potential for dose limitation:

References: None

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

Status: Completed Last Update: April 1,1992

.
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ON-LINE MONITORING TECHNIQUES FOR REDOX
POTENTIAL, HYDROGEN CONCENTRATION, AND PH IN

NUCLEAR REACTOR COOLANT CIRCUlTS

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUES;
CONTAMIN ATION PREVENTION; LWR; ON-LINE MONITORING;
HYDROGEN CONCENTRATION; PH; REDOX POTENTIAL-

Principal Investigator: Project Manager:
SRI international T. Passell
333 Ravenswood Avenue Electric Power Research Institute
Menlo Park, CA 94025+2(U 34121lillview Avenue, P.O. Box 10412
U.S. A. Palo Alto, CA 94304

U.S.A.
Phone: Phone:(415)S55-2070

Objectives: The aim of this project is to develop continuous, on-line,long-lived, reliable
monitoring instruments to detect corrosive conditions in 1.WR water circuits at full operating
temperatures.

Conunents: A prototype probe for disso' ied hydregen has tven prepared for installation in
the primary circuit at one of the Turkey Pomt PWRs. Two candidate probes for measuring pH '
at the same installation are undergoing laboratory tests. The weak link in reliability of the pH
probes is the reference ek ctrode,(current models tend to lose their internal ekctrolyte during
month long periods of use). The reference ekttrode is also the key to a reliable measure of the
electromechanical potential (ECP) of a corroding material, a measurement of great importance

C to monitoring BWR circuits to avoid intergranular stress corrosion cracking (IGSCC)in the
recirculation piping. The current approach toward improving the reference electrod- hvolv.
the kcl internal ek'ctrolyte by the use of a polymer. l.ong-term tests of the polymer were
completed in 198S. Delays at Turkey Point have caused the hydrogen meter to be operated in a*

kiop at AECt. where it was found to be reliably operative with a time constant of 5 minutes. It
was also found that the alumina spindle on which the palladium wire sensor is wound
dissolves slowly and will be replaced with one of zirconia.

Remarks / Potential for dose limitation: The development of on-line monitoring
instruments to detect corrosive conditions in LWR water circuits will help to improve the
ieliability of reactor components greatly. This project should therefore play an important role
in reducing occupational exposure re3ulting from maintenance and replacement work.

References: D. D. MacDonald, A. C. Scott. P. Wentreek and M. C.11. McKubre, "Monitonng
Techniques for pH, Hydrogen, and Redox Potential for Nuclear Reactor Circuits", EPRI
Interim Report NP-2806, January 1983.

Duration: frnm: 1978 to: 1989 Funding: N/A

Status: Completed Last Update: April 1,1992

-___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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IN-PLANT SYSTEM FOR CONTINUOUS LOW-LEVEL ION

MEASUREMENT IN STEAM-PRODUCING WATER

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUES; ON-LINE
MONITORING; CORROSlON; BWR

Principal Investigator: Project Manager:
D. Wilkins T. Passell
General Electric Company Electric Power Research Institute
175 Curtner Avenue, MC 782 3412 Hillview Avenue, P.O. Box 10412
San Jo:.e, CA 95125 Palo Alto,CA 943N

U.S.A. U.S. A.
Phone: (40s)925-6555 Phone: (415)S55-2070

Objectives: The aim of this project is to adapt a commercially available laboratory
ion-chromatograph for semicontinuous measurements of corrosive species in liquid water in
steam electric power plants. Of primary interest are the ions: chloride, sulfate, nitrate,
phosphate, borate, chromate, oxalate acetate, formate, sodium, fluoride and ammonium- at the
< 1 ppb to deveral ppm concentration levels. Other ions can be measured also, but the study
will be limited to those of concern in reducing corrosion in steam power fluid piping, heat
exchangers, and turbines. On-line measuring instruments for hydrogen peroxide and the
sulfate ien have been added tasks in 1987-1988.

Comments: The following results luve tren shown: 1) sulfate ions are a prime impurity in
plants with polishers,2) sulfate, once injected, is removed with difficulty tecause of slow
Linetics that get even slower as anion resins age,3) sulfate moves about the PWR secondary
system and the BWR as a species far more volatile than sodium sulfate - probably as sulfuric
acid,4) early warning on very small condensor leaks can be followed well below the limit seen
by cation conductivity meters,5) leakage of sulfonated cation resin is a prime source of sulfate
in one powdered resin demineralizer system, occurring most dramatically as a new precoat is
put on-line, n) corrosion pnsluct copper, nickel, and chromate ions can be followed in reacwr
water (LaSalle) nitrate from dissolved nitrogen gas entering with air at the condenser, Also,
nitrate from anion resin leakage has been obwrved at two BWRs. The nitrate disappears when
hydrogen is injected in hydrogen feedwater chemistry mini-tests.

Remarks / Potential for dose limitation: The semi continuous and on-line monitoring or
corrosive specie 3 in steam power fluid piping should improve piping reliability. This project
should help nsluce radiation exposures at BWR plants.

References: J. L. Simpson, M N. Robles, and T. O. Passell, "In-Plant System for Continuous
Low-Level lon Measurement in Steam-Producing Water", Pn>ce. 'ngs of ASTM Symposium
on Power Plant instrumentation for Measurement of High Purity Water Quality, Milwaukee,
WI, June 9 and 10,1980, ASTM Publication STP-742,1981.

Duration: from: 1979 to: 1989 Funding: N/A

Status: Completed Last Update: April 12,1992
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RESIN SEPARAlllLITY TO IMPROVE POLISHING UNDER
j MORPHOLINE AVT
,

'

Keywords: OPER ATION AL AND M AINTEN ANCE TECHNIQUES; RES!N

: Principal Investigator: Project Manager:
4 Radiological & Chemical Technology T. Passell

U.S. A. Eh'etric Power Retearch Institute,

1 3412 Ilillview Avenue, P.O. llox 1(412
Palo Alto, CA 94304

| U.S. A .

Phonc: Phone:(415)S55 2070

t''
Objectives: The aim of this project is to measure the degree of separation of cation kom
anion resin required to give acceptably low sodium leakap;e in the mixed bed made up froms

| regenerated resins in the laboratory.
T

Comments: A sesin separation process based upon a vibrating filter is to tv applied,'

| followed by a carefully controlkd hydraulic separation column to obtain several degren of
separation of the mimi resin. from the levels usually achieved in practice to the levels!

achievable by the advanced separation method. Subsequently, mixed beds will be made up4

with these resins af ter regeneration and the sodium leakage will be measured as the bed passe:

; through morpholine (and other amines) breakthrough.

! Remarks / Potential for dose limitation:
1

| References: None
;

j Duration: from:1988 to: 1989 Funding: N/A
;

Status: completed Last Update: April 12,1992-

.

,

$

i |
: i

'

l
i

!

!

,



- - - - -
-

BNL ALARA Center Data Base
U.S.A. R-273

RADIATION FIELD TRENDS IN WESTINGHOUSE-DESIGNED
PLANTS

Keywords: CONTAMIN ATION PREVENTION; RADI ATION FIELD; DOSE
RATE; RADI ATION DOSE; RADI ATION FIELD TREND; PRIMARY
COOLANT CHEMISTRY; CHEMISTRY; COBALT REDUCTION: COBALT;
STEAM GENERATOR '

Principal Investigator: Project Manager:
Carl Bergmann J.D. Peroch & T.M. Lloyd
Westinghouse Electric Co. Westinghouse Electric Co.
Principal Engineer P.O. Ikw 355
P.O. Ikw 355 Pittsburgh, PA 15230
Pittsburgh, PA 15230 U.S.A.
U.S. A .

Phone: (412)374-5166 Phone:

Objectives: To observe collective dose and dose rate trends at Westinghouse PWR plants
and, through them olnervations, evaluate the relative significance of the factors that affect
plant dose rates and plant collective doses.

The principal factors considered were:

1. Primary Coolant Chemistry, including effect of non-coordinated, coordinated.
modified, and elevated pH.

2. Variations in Cobalt input, including inconel versus zircalloy fuel grids and use of
low cobalt steam generator tubing.

3. Physical Factors, such as steam generator replacement, channel bead
decontamination and .hannel head surface treatment.

Comments: Sixty-six Westinghouse plants were a part of this study, including forty-seven in
the U.S.1. The data showed that the dose rates peaked after 6 EFPY of operation and the
average channel head dose rate at the peak was 13 R/hr. 2. The effect of zircaloy (compared to
inconeD grids was quite significant; utilization of low cobalt steam generator tubing and
decontamination of the steam generator channel heads alx) had a marked effect on dose rates.
3. Although dose rates at plants using elevated pH were lower than the dose rates at other =
comparable Westinghouse plants, the results were less significant;in particular,it was difficult,

to see any effect on dose rates in moving from a pH of 7.2 to 7.4.

Remarks / Potential for dose limitation: Main conclusions regarding factors affecting
dose rates were:

1. Use of low cobalt tubing and zircaloy grids result in lower dose rates compared to
normal cobalt tubing and inconel grids.

2. Coordinated coolant chemistry results in lower dose rates than non-coordinated
coolant chemisity.

3. Modified or elevated pH generally results in a reduction in the rate of radiation
level buildup andfor lower dose rates than coordinated coolant chemistry.
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Conclusions regarding the trends of plant dows were:

1. There was no apparent trend by refuelling cycle when plants were divided into four
categories according to dow rates and amount of maintenance required.

2. Assuming a full syst(m decontamination every ten years,2800 to 6800 man-rem can
tw saved depe*Tding upon .he maintenance-dose rate category of the plant.

References: Bergmann, C.A., T.M. Lloyd and J.D. Peroch," Radiation Field Trends in
Westinghouse-Designed Plants", Proceedings, EPRI Conference on Radiation Field Centrol,
Palo Alto, California, April 9-11,1991, editors C.J. Wood and 11. Ocken,

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

Status: Completed Last Update: June 27,1991

i
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OXYGEN TRANSPORT IN BWR CYCLES t

Keywords: COMPONENT RELIABILITY; OPERATIONAL AND [
MAINTENANCE TECHNIQUES; OXYGEN CONTENT; OXYGEN

<

' TRANSPORT; BWR !

Principal Investigator: Projeet Manager:
San Diego State University T. Passell i
San Diego, CA Electric Power Research Institute

~

| U.S. A . 3412 Hillview Avenue, P.O. Box 1(M12
1 Palo Alto, CA 943(M i

U.S. A. f
Phone: Phone:(415)S55-2070 j

Objectives: The aim of this project is to design software capable of estimating the dissolved !
oxygen content of water at key points in a BWR steam / coolant cycle for use in predicting !
erosion / corrosion of the piping. j
Comments: In this project, software models previously used to calculate amine distribunon '

,

in PWR secondary cycles will tv used to compare computed oxygen levels with measured l !

oxygen levels in BWRs. This sof tware is to be incorporated in the CHECMATE code modifini
for BWR two phase now regions (the wet steam pipingL -

A working draft of the sof tware has been demonstrated at a recent CHEC users meeting.
,

However, some uncertainty exists regarding the cifect from oxygen of certain cycle ;

components. This will need to be resolved before satisfactory agreement with available plant {
measurements is achieved. +

r

Remarks / Potential for dose limitation: Improved techniques for predicting ;
erosion / corrosion will increase piping reliability and should result in less exposure from i
maintenance and replacement. i

References: None
i

Duration: from: 1988 10: 1989 Funding: N/A ;

Status: Completed Last Update: April 12,1992
|
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REMOTE REPAIR TECllNIQUE FOR MSIVSi

:
J

j Keywords: RiiMOTE SYSTEM; MSIV; STEAM ISOLATION VALVE; REMOTE

|
RH1' AIR; REMOTH WELDING

l'rincipal Investigator: Project Manager:
! J. Plantz J. Robertson
; GE Technical Services Center GE f Juclear Energy
j Wayne, PA 175 Curtner Avenue
i U.S.A. San Jose, C/\ 95125

U.S A.

| Phone: Phone: (408)925-1001

iObjectives: T he aim of this project is to develop a pnicess to rt furbish the seats and guides
i of the main steam isolatian valv'es used in nuclear power plants, using a remote controlled
j welding technique.

! Comments: Orbital pipe welding mchines with remote operation capabilities wert
evaluated for use z.o deposit hardfacing on the . seat and guide ribs. The intent was to use these*

; machines while employing the gas tungsten are welding (GTAW) process to qualify welding
i procedure specifications in conformance with the American Society of Engineers Boiler and
j Pressure Wwsel Code, Section IX requirements. After preliminary trials with standard boring
| and facing portable equipment,it becarae obvious that very specialized t 11uipment would be
! required to pnsluce the qaality of machining anticipated. The machining requ rements of
; M'ilV refurbishing were met by: 1) an in-depth check of all parameters of the valve body
j attected by the machine which will perform the cutting operation,2) use of a machine which is
j easily set up and easily aligned with maximum rigidity, and 3) use of a machine cutting
j operation which includes single point too!ing for line boring and rough weld deposit.

| Remarks /l'otential for dose limitation: Main steam isolation valves (MSIVs)in BWRs
i are sub}ected to seat leakage tests to satisfy stringent technical specification requirements.
j During testing, a lapping operation performed on the seating surface is sometimes required to
j achieve a satisfactory leak rate. Ilowever, each lapping operation removes some of the
j. hardfacing material which has been applied to the valve seat by welding. Whenever the

|

{ operation exposes base material, it becomu necessary to restore the seat to its original
sondition.;

T

| This technique minimizes the exposure of weldmg personnel and related maintenance workers j

j in refurbishing main steam isolation valves. It also limits the number of craftsmen required to |

do the job. |

| References: J. F. Plantz,"GE Perfects Remote Repair Technique for MSIVs" Nuclear
! Engineering international, September 1988, Vol. 33, No. 410, p. 46.
s

Duration: fmm: 1988 tm 1989 Funding: N/A
.

Status: Completed Last Update: April 12,1992j
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INTELLITORQUE : A SYSTEM FOR MONITORING ROOT |

f,CAUSE OF MOV MALFL.NCTIONS

Keywords: REMOTE SYSTEM; MOV; MOTOR OPERATED VALVE; |
MONITORING; VALVF

Principal Investigator: Project Manager: ;
B. f1 rooks - {
Electric Power Research Institute !
3412 Hillview Avenue, P.O. Ikn itM12

i
Palo Alto,CA 94304 :

U.S.A. I

Phone: Phone:(412S55-2411 I

Objedives: The aim of this project is to identify the major causes of valve malfunctions and
provide a means of effective corrective action.

|
Comments: The Intellitorque control unit can be located at the valve, at the motor control
center of the valve operator, or in the main control mom. The system uses a continuous input

[of information concerning valve stem position, valve stt m thrust, and motor load (which is a j
function of motor voltage, motor current, and phase angle). The system electronically 6

compares these input data with pre-adjusteci set points to control the actuation of the valve. j
Adjustment of these set points is 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 functions of position, thrust, and !

motor load. The system has successfully completed a comprehensive laboratory test pmgram. [
Ieng term field tests have begun at two nuclear power stations: two units have been installed -|
at Point Beach station (Wisconsin Electric Power Co), and two units will be installed in :
Comanche Peak station (Texas Utilities Electric). !

Remarks / Potential for dose limitation: The failure to operate or the improper i
operation of motor operated valves has resulted in: 1) loss of plant availability 2) large i
expenditure of maintenance resources,3) personnel radiation exe .sure, and 4) ad verse impact

|
on plant safety. The Intellitorque system is expected to reduce pu annel exposures, increase
plant availability and safety, and lessen the requirements for maintenance. !

References: " Improvement in Motor Operated Valves", EPRI-NP-4254, November 1985.
;

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

Status: Completed Last Update: April 12,1992
r
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| USING ULTRASONICS TO AVOID CHECK VALVE
DISASSEMBLY;

,

| Keywords: COMPONENT RELI ABILITY; ULTRASONIC; V ALVE; *

! MONITORING; REMOTE MONITORING

| Principal Investigator: Project Manager:

} D. Ciesielski D. Ciesielski
MOV ATS Inc. 1,10 VATS Inc.

.

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

3

| U.S.A. U.S.A.

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

| Objectives: The aim of this project is to provide a diagnostic system, based on ultrasonics,
j to test valves for instability.
.

i Comments: The CHECKMATE system monitors check valve disc position with ultrasonics.

| The ultrasonic beam travels from a sending transducer through the valve body and is reflected
j back to the receiving transducer. The valve disc is kicated by adjusting the transducer angles

|
to focus the beam. Once the disc is hicated, the sound path travel distance is determined by
measuring the Mme 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 disc position.

;

| In previous testing, only a small perwntage 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 the 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 system can provide a reliable answer to the stability question.

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
! (other than seal leakage) has been small. Using a diagnostic system based on ultrasonics, it is
; possible to test valves for instability, thereby avoiding extensive design review efforts,

unnecessary dismantling, and occupational exposure.,

|
References: 1) D. M. Ciesielski, "Using Ultrasonics to Avoid Check Valve Disassembly",
Nuclear Engineen ng International, September 1988, Voi 33, No. 410, pp. 42-44. 2) Electricg

Power Research Ir.stitute,"Apphcation Guidelines for Check Valves in Nuclear Power Plants",'

! EPRI NP-5479.3) W. J. Raymeyer, " Application of Check Valves with Unsteady and

i Non-uniform Fiow Conditions", Utah State University.
t

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

; Status: Completed ' Last Update: April 12, IW2
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A " WET MOTOR" SEALLESS PUMP FOR REACTOR WATER
;

j CLEAN UP SYSTEM IN BWRS
!

Keywords: COMPONENT RELI ABILITY; SEALLESS PUMP; InVR; RWCU;,

{ WET MOTOR PUMP
! Principal Investigator: Projcct Manager:
'

P. Kachel
GE Nuclear Energy
174 Curtner Avenue

i San lose, CA
U.S. A.,

; rhone: (408)925-1001 Phonc:

Objectives: The aim of this project is to investigate the use of " wet motor" sealless pumps
installed in reactor water clean up (RWCU) pumps in BWRs.

Comments: The first wet motor sealless pump in BWR RWCU service was installed at,

Ilatch 2 in March 1987 and has twn operating satisfactorily. It was guaranteed for five years;

of operation without maintenance. Another similar pump was installed at Hatch I and two'

more were fitted m Hanford 2 ir 1988.
I
j The sealless pump has many advantages: 1)it eliminates the need for shaf t seals and has the
i capability to operate without any maintenance for five years or more; 2) it has the capability of

more than 100 per cent of typical clean-up system flow - 480 gal / min at 525 f t differential heada

j (which makes parallel pump operation unnecessary); and 3) it provides low occupational
exposures.

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

'

of as little as two weeks, or even less. Seal replacement can entail high costs and incur
j significant occupational exposures.

However, a particularly promising solution which has the advantage of being backfittable to
*

existing plants is replacement of the original equipment with pumps of the " wet motor"
sealless variety. The wet motor sealless pump has an excettent operating history and is weil,

2
suited to the arduous duty ex perienced in RWCU applications. It reduces occupational
exposures since it is more reliable and is replaced less frequently.

References: P. Kachel,"How the ' Wet Notor' Can Help Eliminate RWCU Leaks", Nuclear
Enginecting international, September 198, Vol. 33, No. 410, pp. 51-52.;

Duration: from: 19ss to: 1990 Funding: N/A

} Status: Completed Last Update: April 12,1992
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A ROTATING UT SYSTEM FOR INSPECTION OF STEAM

GENERATOR TUBES

Keywords: REMOTE SYSTEM; ULTRASONIC TEST!NG; UT; STEAM
GENERATOR; STEAM GENERATOR TUBE; REMOTE INSPECTION;
NON-DESTRUCTIVE EVALUATION

Principal Investigator: Project Manager:
S. Glass J.Pugn
Babcock & Wilcox, Nuclear Power Division Babcock & Wilcox, Nuclear Power Division
3315 Old Forest Road 3315 Old Forest Road
P. O. Box 10934 P.O. Box 10935
Lynchburg, VA .:4550935 Lynchburg, VA 24560935
U.S.A. U.S.A.
Phone: Phone:

Objectives: The aim of this project is to develop a field deployable rotatiag ultrasonic
system capable of inspecting steam generator tulvs.

Comments: The key features of the UT-360 system include:

1. the option to mount up to three transducers in the head: one to measure wall
thickness, one tu check for axial cracks, and one to check for drcumferential cracks.

2. a detachable head which permits specialized transducer configurations to be
fabricated and tested without completely rebuilding the probe.

3. an interchangeable body.
4. axial and circumferential position encoding which allows for the UT response to be

mapped accurately against the tube dimensions.
5. ad vanced display capabilities which includes A-scan, A-scan water falls, B- and

C-scans, and terrain maps of time or peak amplitude responses,

in its first field application, the UT-360 system was used to evaluate eddy current indications
at a nuclear site. The B- and C <olor scans confirmed the eddy current indications to be wall
thinning.

Remarks / Potential for dose limitation: The UT system is designed to provide
additional non-destructive evaluation data to evaluate tube health. Possible dose savings may
include: eliminating the need for a tube pull, detecting and characterizing ECT flaw signals to
justify plugging tubes, and quality control for sleeving activity. In general, the system has
worked well during field deployment and several lessons were learned to improve the
performance for the next inspection. Since the first inspection, advancements have been made
in signal quality using integral electronics, integration of eddy current coils, improved watere

delivery system and adaptation of single element high resolution transducers. The system has
been used at two additional sites to confirm permeability variations, wall thinning ano
intergranular cracks. It has also been adapted for sleeve bond inspections and for OTSG
inspections from the upper head. Continued development willinclude improving data
interpretation capability, and enhancing speed of inspections.
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References: 1) S. W. Class, S. W. Shackelfoid, " Inspecting Steam Generator Tube 3 with a _|

Rotating UT System", Nuclear Engineering International, April 1989, Vol. 34, No. 417, pp (
41-42. 2) S.W. Class and S.W. Shackelford, " Development of a Rotating UT Inspection .

System",7th Annual EPRI Steam Generator Workshop, June 1988. 3) Rotating Ultrasonic .l
'

Inspection System Development, Babcock & Wilcox, Empire State Electric Energy Research
Corporation (ESEERCO), Report EPS6-4, March 1988. ,

;

Durat10n: from:1986 to: 1989 Funding: $500,000 ;
;

| Status: Completed Last Updatc: April 12,1992 .|
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THE ALOK 3 ULTRASONIC INSPECTION SYSTEM

Keywords: REMOTE SYSTEM; COMPONENT RELI ABILITY; ULTRASONIC
INSPECTION; ALOK 3; INSPECTION

Principal Investigator: Project Manager: -

Roland ileumuller Werner Rathgeb
Siemens/ KW U Testing Techniques Dept. Siemens/KWU Testing Techniques Dept.
PO Box 3220 PO Ikn 3220
Hammerbacherstr 12 *14 Hammerbacherstr 12414
D S520 Erlangen D 8520 Erlangen
F R GERMANY F R CERM ANY
Phone: 09131 180 Phone: 09131180

Objectives: The aim of this project is to speed up inspection time, obtain more reliable
results, and document the results in a more efficient manner. '

Cornments: The ALOK 3 system can be used for in-service inspection of the lower sections
of reactor pressure vessels and, with different manipulators, for primary system components.
Te3 ting is speeded up by the use of the new ZMM3 and ZMM4 central mast manipulatocs.
They reduce the time required to change a shell examination system to about half an hour.
Now, setting up a nozzle system takes no more than three hours. In May 1988, the ultrasonic
examination of a reactor pressure vessellower section in the Grohnde nuclear power plant was
completed in less than seven days.

3

The unit simphfies the examination of areas in which geometrical or cladding echoes have had
a distorting effect in the past Such tasks cannot be performed by the previously used
time-gate-guided systems, at least not as routine operations.

,

Remarks / Potential for dose limitation: Siemens/KWU has recen9y been working on a i

Phased Array Ultrasonic System using tomographic processing. This system has just
completed its first use in the field. It is designed to improve defect detection and
discrimination as well as sizing, and will be used in conjunction with the ALOK system to
inspect components with complex geometries.

The increased reliability of the results will result in reduced occupational exposure from
maintenance.

References: Humeuller, R., and Rathgeb,iv.,"Alok 3 Offers Faster Ultrasonic Inspection",
Nuclear Engineering International, April 1989, Vol. 34, No. 417, pp. 4fM7.

Duration: from: 19S9 to: 1991 Funding: N/ A

Status: completed Last Update: April 12,1992
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JAPAN R-281-,

1

:

j ACOUSTIC LEAK MONITORING IN JAPAN
i

| Keywords: REMOTE SYSTEM; COMPONENT RELI ABILITY; LEAK
: MONITORING; BWR; SAFETY RELIEF VALVE

} Principal Investigator: Project Manager:
i K.Sano A. Kojima
i Nippon Atomic Industry Group Co. Ltd. Toshiba Corporation ,

i 4-1 Ukishima-cho 8 Shinsugita-cho Kawasaki-ku (
isogo-ku Kawasaki, KANAGAWA-KEN 210 Yokoharna, KANAGAWA KEN 233'

| JAPAN JAPAN
'

4 Phone:(N4)277 3131 Phone: N5-756-2051
1

j Objectives: The aim of this project is to examine the use of acoustic leak monitoring as a
j means of estimatin;; leak rate and detecting BWR safety relief valve opening, without affecting ;
j operating conditions.
1 c

j Comments: Acoustic emission fAE) sensors and accelerometers have been adopted to
| improve the accuracy and speed of response in leak detectors and to estimate leak rate and ,

j detect valve openings in boiling water reactors. An experiment simulating actual conditions
j had shown this detection method to be effective.

Following the experimental tests, acoustic monitoring was tested on-site at Haniaoka 3
,

(1100MWe). Two AE sensors and six accelerometers were attached to the safety relief valves .

|_ (SRVS) and connected to the microcomputer monitoring system installed in the control room
when the plant was under construction. Acoustic signals were measured during plant start-up,

i and during the first operating cycle. Under valve opening conditions, both acoustic and
| thermocouple signals were high. Upon clor? ,, the acoustic signals retumed to normallevels
! immediately, allowing the operator to dete.mine whether a leak had occurred. However, the -

| thermocouple signals only decreased very gradually due to the large thermal capacity of the
i insulated steampipes.This meant that it took a few hours to confirm a leak.
)

i Remarks / Potential for dose lintitation: Such acoustic leak monitoring techniques
! should increase the reliability of relief valves and result in reduced occupational exposure

- from maintenance.

j References: Sano, K., K. Koyama, Y. Matsunaga, A. Kojuma and K. Sakai," Acoustic
j Monitormg of BWR Main Steam Safety Relief Valves", ANS Meeting, Washington, DC,
i October 31 - November 4,1988.
i
*

Duration: from:19S9 to: 1990 Funding: N/A
i

: Status: Completed Last Update: April 12,1992
,
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-

USE OF VillRATION MONITORING TO ASSESS REACTOR

COOLANT PUMP INTEGRITY

Keywords: REMOTE SYSTEM; RCP; VlBRATION MONITORING; REACTOR
COOLANT PUMP; PUMP

Principal investigator: Project Manager:
K. Johnson B. Sculthorpe

| Bently Nevada Monda i no , ,rp.
289 Washington A .e. 320134th Stror:
South Marietta, G A 300tw St Pdersburg, FL 33711
U.S. A. U.S. A .
Phone: Phnne:

Objectives: The aim of this project is to confirm the integrity of reactor coolant pump shafts
at St. Lucie through vibration monitorirg.

Comments: The vibration instrumentation comprises x and y proximity probes mounted in
the motor upper tearing oil reservoir to observe the motor shaft; a proximity probe mounted
on the motor tophat to observe the end of the motor shaf t end to display the axial movement
of the motor shaft; two more probes (x and y) mounted just outboard of the lower motor shaft;
and an additional proximity probe mounted just outboard of the lower motor bearing which
provides a phase reference for all the vibration signals by observing a machined hole in the
motor shaft. Two additional temporary probes were mounted just above the pump mechanical
seal to monitor the pump shaf t.

The signals from these probes a e transmitted to a monitor in the control room, where
vibration data are recorded on an FM tape reconder and processed by a digital vector filter,
*.pectrum analyzer and computei. The monitors provide a visual indication of the amplitude et
vibration and are also connected to alert and alarm circuits. The signals can be trended
manually or by computer to forewarn of impending problems.

Remarks / Potential for dose limitation: Additional vibration monitoring hardware and
software that automatically sample, document, plot trends, and alert operators to potential
problems are being developed The resulting increase in reactor coolant pump system
reliability should have a beneficial effect on radiation exposure.

,

References: Sculthorpe, B., and Johnson, K.,"Using Vibration to Assess Reactor Coolant
Pump Integrity", Nuclear Engineering International, April 1989, Vol. 34, No. 417, pp. 59-61.

Duration: from:19S9 to: 1991 Funding: N/A

Status: completed Last Update: April l2,1992
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!
!IMPROVED TEST METHODS FOR PLANT PROTECTIVE

COATING '

!

Key words: CONTAMIN ATION PREVENTION; CONTAMIN ATION !

REMOVAL; DECONTAMIN ABLE COATINGS; DECOMMISSIONING;
LIFE-EXTENSION; M AINTENANCE COST; ALARA; DECONTAMINATION :

1

Principal Investigator: Project Manager: :

J. Flaherty N. Hirota ;

Westinghouse Electric Corp. Electric Power Reearch Institute r

P. O. Ikn 355 3412 Hillview Asenue, P.O. Box lall2 j

Pittsbu gh, PA 15230 Palo Alto, CA 94304
U.S. A. U.S. A.

Phone: (412)3744587 Phone: (415)S55-2084 !

Objectives: This project will provide the technical basis for utility guidance in testing, f
selecting, and maintaining, improved decontaminable coatings.

Comments: Eqwrience at Thti-2 and other nuclear facilities indicate that design basis
accident (DBA) qualified coatings do not provide non-destructive decontaminablilty.

'
Currently, these coatings are safety-class components and are subjected to costly
requirements. The primary reasons for poor coating performance are that the radionuclide

'

absorption mechanisms are virtually unknown, aging and wear effects are not quantified, and ;

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

environments. ;

This project, with guidance from ASTN1 D-33 Committee on Coatings for the Power ,

Generation Industry, will provide impromi methods to evaluate / rate coating systems for i
containment and provide utility guidance on coating 5 election / procurement / maintenance. ;

e

Remarks / Potential for dose limitation: The benefits of improving the t

decontaminability of these coating systems are likely t 3 be lower plant life-extension or ;

decommissionine costs reduced plant AL. ARA activities, and reduced maintenance costs. |

References: Flaherty, J.J., and N.S. Hirota, " Proceedings of Coatings Research Workshop",
N! arch 25-26,1986, EPRI h!E AC, Charlotte, N.C. (Available from EPRI project manager).

Duration: from:1987 to:1989 Funding: N/A

Status: Completed Last Update: April l2,1992
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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 Leflowitz f
Pentek loc. Pentek inc.
1026 Fourth Avenue - 1026 Fourth Avenue i
Coraopolis, PA 15103 Coraopolis, PA 15108 j

U.S. A. - U.S.A ;

Phone: (412)262-0725 Phone: (412)262-0725

Objectives: To develop a system which alle,ws a single mechanic to completely remove or |

replace control rod drive volts from trneath the reactor vessel without disturbing t' - ontrol '

rod drive radiation s ..elding. ;

-!
Comments: The system is designed to support boiling water reactor maintenance. Each - !

bolt can be removed or replaced within 30 seconds on a continuous basis; total tool weight is- ;

only 20 pounds. A remote torque display allows direct monitoring of peak torque from a {
location outside the reactor containment, thereby reducing radiation exposure to quality j

control personnel. The system consists of two complete wrenches, power supplies, and ;

remote digital displays of peak torque. One wrench is dedicated to breaking-out bolts, and one j
is dedicated to making-up bolts. Peak torque is delivered to the bolt by an internal hydraulic ;

system capable of repeatable performance within 2% of prescribed torque limits.The imiting [
technology employed in this design can be adapted to other difficult bolting jobs, such as - !

reactor coolant pump motors and heat exchanges.

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

cymsures and direct labor requirements. In addition,it offers the potential for increased :
!quality control, while reducing critical path time and operator fatigue.
:

References: None ;
!

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

Status: Completed - Last Update: April 12,1992 {
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CANADA R-285

MEASUREMENT OF OXIDE FILM RELEASED-AS PARTICLES

DURING THE CAN-DEREM DECONTAMINATION PROCESS

Keywords: CONTAMIN ATION REMOVAL; DECONTAMINATION;
CAN-DECON; CAN-DEREM; CHELATES

PrincipalInvestigator: Project Manager:
J. January Robert Speranzini
LN Technologies Atomic Energy of Canada Limited
1501 Key Road Chalk River Nuclear Laboratories
Columbia, SC 29201 Chalk River, Ontario K0J 1]O
U.S. A. CANADA
Phone: (803) 2564355 Phone:(613)SS4-3311

Objectives: Measure the amount of oxide film released as particles during a
CAN-DECON/CAN-DEREM process. Determine mass and concentration of particles and
their effects on critical mechanical conqunents.

Comments: Process removes contamination from reactor systems and equipment, reducing
dose level > to workers ddng maintenance and/or modifications.

Remarks / Potential for dose limitation: High potential for dose limitation.

References: None

Duration: from:1989 to: 1989 Funding: $ 80,0N

Status: Completed Last Update: April 16,1992



.

d

BNL ALARA Center Data Bace;

U.S.A. R-286
,

.-
,

:

i " WET MOTOR" SEALLESS PUMP FOR REACTOR WATER

! CLEAN UP SYSTEM IN BWRS
,

Keywords: COMPONENT RELI ABILITY; REACTOR WATER CLEAN UP;
PUMP; SEALLESS WET MOTOR; RWCU; WET MOTOR; BWR-

| Principal Investigator: Project Manager:

J. Stacks P. Macbeth4

Washington Public Power Supply System Washington Public Power Supply System
; P.O. Bos 968 P.O. Box 968
,

Richland, W A 99352 Richland, WA 99352'

U.S. A . U.S.A.
I Phone: (509) 377-2774 Phone:(509) 377-8504

Objectives: Reduce frequent seal replacement maintenance and imp.ove system reliability |

by climinating the two 50% capacity mechanical seal pumps initially instalhxi in the RWCU |

System and replacing them with 100% capacity seath'ss pumps capable of withstanding system I
3

Ithermal transients.
,

; Comments: Af ter correction of initial design weakness in shaf t axial bearing design, the
j pumps installed appear to be meeting the project objectives.

! Remarks / Potential for dose limitation: On initial pumps,1.5 to 3.5 person-tem were
j expended every six months for seal replacement maintenance, with curtailed reactor
; operations while system was not fully operational. New pumps require only annual
; inspection and minimal maintenance. ISI cycle inspection resulted in 0.24 person-rem, but was
'

more intensive than anticipated in the future.
1

References: NoneJ

! Duration: from: 1986 to: 1989 Funding: $1/aMW
!'

Status: Completed Last Update: February 21,1992<
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:

REACTOR WATER CLEAN-UP SEALLESS PUMP<

!
j Keywords: COMPONENT RELI ABILITY; PUMP; RWCU; SEALLESS PUMP;
! M AINTENANCE; RELI ABILITY; EXPOSURE TIME REDUCTION
!

Principal Investigator: Project Manager:
Phil Moxley Jim Wade

! Plant E.1. Hatch, Georgia Power Company Georgia Power Company
j P.O. Box 439 P.O. Box 1295

i Basley, G A. 31513 Birmingham, AL35201
! U.S.A. U.S. A.
I Phonc: (912)367-7851 Phane: (205)S77-7408
i
j Objectives: Provide RWCU pump not prone to mechanical seal failures; reduction in
j maintenance costs / dose received.
t
i Comments: Original RWCU pumps achieved about an average 3-6 month service-life Lefore

] rebuilding or replacement. New scalless pumps have been in service since the spring of 1987
j (unit 2) and the winter of 1989 (unit 1) wdh no failures.

] Remarks / Potential for dose limitation: The Ingersoll rand Horizontal (old RWCU
j pump) required unscheduled maintenance during the years 1985 and 1986 that accumulated
j 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
j two year period with ALAR A cost benefit analysis of $5000/ man-rem.

{ References: None
i

Duration: from:1986 to:1989 - Funding: Capitalimprovement

Status: Complete Last Update: November 13,1991j
;
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GERMANY R-288

EXPOSURE REDUCTION MEASURES IN THE DESIGN OF 7

$SIEMENS/KWU PWR PLANTS
!

Keywords: CONTAMIN ATION PREVENTION; COBALT; CHEMISTRY; ;

ROBOTICS; HARDFACING ALLOY; COBALT REMOVAL; PWR; MAIN .

'
COOLANT PUMP; REACTOR PRESSURE VESSEL; VALVE

:

Principal investigabr: Project Manager: .

T. Marchl Rolf Riess
Siemens/KWU Siemens/KWU .

Hammerbacherstrasw 12414 Hammerbacherstrasse 12+14 7

Postfach 3220 Postfach 3220
'

D-S520 Erlangen D-8520 Erlangen
GERMANY GERMANY ;

Phone: Phone: 49 9131 182010

Objectives: To monitor the radiation dose rates and occupational exposures at
Siemens/KWU plants, correlate them with plant features, and apply this knowkdge to plant i

oporations and subsequent plant designs.

Comments: A methodical approach was adopted to reducing occupational exposures at . ,

KWU PWRs. The success of this approach is seen from the fact that annual collective doses !

per reactor have come down in successive generations of plants from almut 500 person-rem to *

less than 50 person-rem. .

'
The most successful dose reduction measures,in order of importance, were found to be:
1) Introduction of cobalt replacement materials,2) Application of the " modified" B/Li
chemistry,3) Decontamination,4) Jot, Management,5) Use of robotics, and 6) Shielding. p

The 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. ;

Remarks / Potential for dose limitation: Introduction of these measures hr.s reduced j
dose rates and exposures in the newer p' ts by one order of magnitude. The newer plants
easily meet the ICRP recommendations i verage annual dose to individuals of less than 2 L

rem per year.

Backfitting activities are expected to red uce exposures in older plants by 501 Full system ,

*

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

References: Riess, R , and T. MarchI," Exposure Trends at Siemens/KWU Plants," i

Proceedings, EPRI Seminar on Radiation Field Control, Palo Alto, California, April 9-11,1991, [
Editors C.J. Wood and H. Ocken, P.O. Box 10412, Palo Alto, CA 94303.

_

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

Status: Completed Last Update: April 23,1991
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G ERM ANY/D ELGIUM R-289

| -

!
FULL SYSTEM DECONTAMINATION OF4

i

! THE BR-3 PWR PLANT
:
4

; Keywords: CONTAMIN ATION REMOVALj DECONTAMIN ATION;
FULL-SYSTEM DECONTAMIN ATION; CORD PROCESS; PWR; RADWASTE
MINIMlZATION

Principal Investigator: Proj. a Manager:
,

i F. Motte Rolf Riess & I1. Wille

) SCK/CEN Siemens/KWU
BR-3 Nuclear Power Plant Hammerbacherstrasse 12 +14*

i EELGIUM P.O. Box 3220
D4520 Erlangen;

i GERMANY
| Phone: Phnne: 49 9131182010
.

] Objectives: To carry out the full system decontamination of the BR-3 PWR plant, with the
~

fuel reraoved, by means of the Chemical Oxidizing Reducing Decontamination (CORD)
process,-

! Comments: siemens/KWU has an ongoing program to carry out full system -

| decontamination on a number of reactors using the CORD process. BR-3 is a prototype
i Westinghouse PWR which is the first European reactor to be decommissioned. Although the
, ef ficacy of the process has been proven in a number of partial decontaminations, including 200
' main coolant pumps,4 regenerative heat exchangers and 9 subsystem decontaminations, BR-3
; is the first reactor on which a full sptem decon' amination will be carried out with the process.

Potential for dose limitation: The reasons why the CORD process was selected were:
i
; It has a high oxidation potential.*

| A lower chemical concentration is required.-

The treatment time is shorter.-

| lt provides higher decontamination factors.*

It produces lower waste volumes.|
-

No intermediate cleanup is required.i -

! No flushing is required.*

"

No cooling or heating up of the solutions is required during one cycle.-

Continuous operation is possible.-

7

| References: Wille, H., R. Riess, and F. Motte, " Full-system Decontamination of the BR-3
' Plant," Proceedings, EPRI Seminar on Radiation Field Control, Palo Alto, California, April
i 9-11,1991, Editors C.J. Wood and H. Ocken, P.O. Box 10412, Palo Alto, CA 94303.

] Duration: from:1980 to: 1M1 Funding: N/A

4 Status: Comptetcd Last Update: April 1,1992
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4 MITIGATION OF Tile IMPACT OF REDUCED RADI ATION
1

EXPOSURE LIMITS ON NUCLEAR POWER PLANTi

L
! OPERATIONS
:
;

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUE;
2 CONTAMINATION PREVENTION; COMPONENT RELI ABILITY;

CONTAMINATION REMOVAL; REMOTE SYSTEM; RADIATION-

EXPOSURE: RADI ATION EXPOSURE LIMIT

j Principal Investigator: Project Manager:
: C. Wood
| Electric Power Research Institute
3 3412 Hillview Avenue, P.O. Ikw 10412
: Palo Alto, CA 94304

U S. A.

j Phane: Phanc: (415)S55-2379
1
' Objectives:The objective is to assess the impact of lower exposure limits on operations and
i maintenance activities at US. nuclear power plants. At present, the potential consequences are

increased outage times, increased O&M costs, and increased training requirements to expand;

j the labor pool. A second objective is to propose approaches which would help to mitigate the

j impact of the new dose limits.

} Comments: Factors which are likely to be affected by reduced exposure limits are:

Restriction in the use of experienced workers on high dose jobs.-

i
Restriction on utilization of key workers by the contractors.-

High dose work may require use of more crews to limit individual exposures.-
;

Reduced flexibility 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
j implementation of advanced radiation control technology. Sources of radiation are being

| reduced by replacing cobalt containing materials, wherever i_t is reasonably feasible. Advances
are being made in water chemistry for both PWR and BWR type plants. Control of out of core'

j deposits is being achieved by preconditioning techniques. Robotics and full-system
j decontamination technologies are under development.
f

Remarks / Potential for dose limitation: The primary disadvantage with US. reactors is2

j that they are of older design when not much attention was paid to avoiding in-core cobalt

.i sources and tight water chemistry control, resulting in high cobalt 44) aventories, which can
; only be reduced slowly by subsequent actions. Despite this disadvantage, exposures have been

steadily declining at US. plants.;

:
b
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Some actions are showing good suaess. For esample, rinc injection in HWRs has reduud
radiation field buildup by 50% . Dose from steam generator replacement in PWits, and pipe
replacement in llWRs, have been apprenably reduusi over the years. Steam gerwrator helds at !,

PWRS, using elevated t henustry, are 1.5-3 times lower than at plants using standard ;

chemistry. Ilowever, since there is a :arge nun ber of okler plants in the U.S., average plant |
esposures tend to tv di,torttd by this age factor, j

Ileferences: Wood, C l.,"Mitigatien of Reduced Esposure Linnits on Nuclear Plant ;

Operations," Pnordings, EPRI Confesonce on Radiation l'ield Control, Palo Alto, California, ;,

April 911,1991, editors C.J. Wood and ll. 0cken.

Duratlon: f om:1990 to:1992 Furtding: N/A !
!

Status: in pmgress Last Update: Aprii 12.1992 |
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SOUllCES OF COB ALT-60 IN TILE PitIMAltY SYSTEMS OF !

PitESSUltlZED WATEll ItEACTOllS

Keywords: CONTAMIN ATION PREVENTION; COBALT-60; COBALT
SOURCE; PRIM ARY CIRCUIT; PWR; R ADI ATION EXPOSURE; RADI ATION
FlELD; STELLITE

Principal Investigator: Project Manager:
Timothy Swan
Nuclear Electric Derkeley Nuclear 1 aboratories
Berkeley, GLOUCEST ERSHIRE CL13 OPB

|U,K.

Phonc: 0453 8124509 Phnnc:

Objectives: Identification of the mah sources of cobalt +0 in PWR primary circuits is
necce.ary,11 thew are to be removed from new plants and slowly reduced in esisting plants as

; com}unent replacement occurs. The oliective of this work was to assess cobalt 60 sources,
i using three independent rpproaches.

j Cr, 'ments: The basis of the three methnis used was as follows:

: 1. Oxides on components removed from the primary circuit of several Westinghouse
PWRs were greatly enrichni in cobalt relative to the base metal (factors 3 to 36),
Aiter analysis it was condoded the excess cobalt did not arise from the principal*

materials, feedwater, or chemical addition. It appears that the cobalt has come from,

i Stellite. This is supportni by the absence of cobalt enrichtnent in reactors which are

| free of Stellite.

; 2. A synthetic assessment of cobalt +0 sources was carried out using recent corrosion

| release data, and gave similar results,

i 3. An analysis of isotope s;weific radiation field and coolant radionuclide data was
carrini out frorn a series of KWU stations where Stellite inventory has been;

' successively reducal. Stations having the lowest Stellite inventories exhibit
! radiation fields about one order lower than earlier, fully Stellited plants. Raiuction

in fields correlated with coolant cobalt 60 content, which correlated with Stellite'

i inventory. There was no correlation with inventories of Co 58 and Stellite.

| Potential for dose limitation: Although each of the methnis contains uncertainties, they
alllead to the conclusion that Stellite, when present,is the main source of cobalt-60 in PWR

,

primary circuits, and leads to elevated plant radiation fields. The only exception is Stellite
contained in control nx.i 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 Sirewell 'Ir PWR, under construction in the Unitni Kingdom, inconel 690 steam
generator tubing (<0.015% Co) is estimated to contribute only 2% to the cobalt-60 inventories.
Fuel grids with 0.03% cobalt are estimated to contribute about 20L

_
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j llefer ences: Swan, T., %nrces of CotulHo in l'WR l'runary Systenn.'' l'rocenham, til'RI
Conference on Radiation l'ield Control, l'alo Alto, California, April 911,1W1, editors C.J.8

$ Wml and 11. Ocken.
|

j Duration: honu lwo to:1wl Funding: N/A

l Stalus: completal Last Update: May 2,1991
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i PEltFOllM ANCE OF lilON ll ASE IIAllDFACING ALLOYS !
!

i UNDEll PilESSUltlZED W ATEll ItEACTOlt CONDITIONS ;

Keywords: CONTAMIN ATION PRiiVliNTION; CollALT-60; CollALT
j SOURCE: IRON llASl! !1 ARDFACING ALLOY; PWR; STliLLITli; NOREM; !

' RADI ATION FlELD
! L

Principal Investigator: Project Manager: ;*

l. Inglis & V. Murphy lloward Ocken p
,

'

j Atomic Energy of C4mada, Ltd. Electric Power Research Institute
; Sheridan Park Researt h Community 3412 Hillview Ave.

Ahssissauga, ONTARIO L5K 1B2 P.O. Dox 10412 ,

CANADA Palo Alte, CA 94304 i
,

U.S. A.
Phone: (416M23*(L10 Phone: (415)S55-2055

Oblectives: To evaluate the performance of a number of iron baw hardfacing alloys in !
coww, on with Stellite-6 in simulated LWR and PWR conditions.To find suitable j
ah - w es to cobalt based Stellites. ;

Comments: Researchers characterimi weld deposits by using metallot;taphy, chemical
analysis hardness, and dye penetrant tests. They operated the valves in a test hiop under !

simulated primary PWR coolant chemistry conditions. Materials such as EU 5183, Everit 50, j

NOREM U1, NOREM B4, as well as Stellite 6, were tested by stroke cycling. The valves were '

opened and closed 2,000 times over a period of one year in PWR conditions. The valve with |
Stellite 6 trim served as a standard. 6

i

Prior to testing a bawline inaugural ins; ection was performed. At approximately 3 month !
intervals, af ter 500 stroke cycles the performance of the alloys was monitored by |
nondestruc tis e examination, prolilometry, and leak testing. Also corrosion coupc.ns were used .

to monitor loss from corrosion alone. After all 2000 cycles, the valve seats and disks were
subjected to comprehensis e destructive esaminations.

.

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 '

properties. Cold leakage through the valves was very low. Hot leakage on one valve with ;

EB5183 and another with NOREM was found to be zero, f r.dicating these are the best j

replacement choices. All the candidate iron baw alloys have performed better than the Stelhte
6 standard based on assessments of sliding wear damage from visual examinations,

,

'

profilometry data, and seat leakage test results. The valves in this program have performed
satisfactorily for more cyvles than the vast majority of plant valves will experience over a plant

'

lifetime. These data provide the nuclear utilities pursuing aggressive dose-reduction programs ,

'
with evid cnce that iron base hardfac.ng alloys have the attribute 3 needed to ensure adequate .
valve performance under PWR operating conditions.

References: 1. " Qualification Loop Tests of Cobalt Free Hardfacing Alloys- PWR Phase,
19891990 Progress", EPRI NP-7030-D, interim Report, November 1990. 2. Inglis, l., and V.
Murphy," Performance of Iron Base Hardfacing Alloys in a One Year Test Program Under j

,

r
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PWR Conditions /' Prtwedings, lil'RI Contcretxe on Radiation l'ield Control, Palo Alto, |
California, April 911,1991, editors C.J. Wood and i1. Ckken. [

i

Duration: fronu 1990 to:1992 17utiding l!PRI f
Status: Completal l.ast Update: April 16,1942 {
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U.K. I'l(OGl(AMM E TO QUALIFY COB ALT-Fl(EE ll Al(DFACING
ALLOYS

Keywords: CONTAMIN ATION PREVENTION; COliALT 60; COliALT
SOURCE; PWR; R ADI ATION FIFl D; l-1 ARDFACING ALLOY; 1RON 13ASE
ALI OY; NICKEL liASE All OY

Principal Investigator: Project Manager:
G. Airey
Nuclear i lectnc - I'WR Projects
liooths llall Chelford Road
Knut:, ford, Cl1131 IIRE W Alo SQG
U K.
Phone: 0565 6M2tm l' hone:

Objectives: The objet live of ihis program was to qualify cobalt-f ree hardfacing alloys, with
the focus on valve opphcations. A number of iron base alloys such as Nitronic 60, Delcrome 90
and 910 (equivalent to Liverit 50), nickel base alloys such as Colrnonoy 5 and 84, together with
two wrought stainless steels (17-4 l'H, and 440C), were tested. The reference cobalt base alloy _
used was Stellite 6.

Comments: The program was carried out m two phases:

In the hrst phase the hardfacing alloys weie deposital using the ITA and mechanimi TIG
processes and evaluatal for wear, corrosion, erosion and cavitation performance, in relevant
environments. The wear and corrosion tests were conductal in primary coolant conditions,
representative of both normal operations and plant shutdown,liased on the test results,
Delcrome 910 and Colmonoy 5 were sektted for further evaluation in valve operability tests,

in the second phase of the program, valves hardfaced with Stellite, which had undeigone
valve operability tests, were ref urbished with the alternate alloys and the operability tests
repeated. Three " gate valves" and one "glotr valve" were sehcted for evaluation.

Remarks / Potential for dose limitation: In general, valve performance was comparable
when hardfaced with Stellite 6 or the alternate alloys. Ilowever, the valve post-test
examination revealed evidence of pitting in the Colmonoy hardfacings. Delcrome 910(Everit
50) was considered the preferrni alternate alloy.

References: Airey, G.P.," Qualification of Cobalt-free ilardfacing Alloys," Proceedings, EPRI
Conference on Radiation l'ield Control, Palo A.to, California, April 911,1991, editors C.J.
Wood and i1. Ocken.

Duration: f rom: 1990 to: 1991 Funding: N/A

Status: Complete 1 Last Update: June 17,1991
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SUPPLYlNG CollALT-FREE NUCLEAR VALVES

Keywords: CONTAMINATION PREVENTION; COllALT 60; CollALT
SOURCE; PWR; RADI ATION FIELD; il ARDFACING ALLOY; CollALT-FREE
ALLOY

PrincipalInvestigaton Project Manager:
Moyd Bensinger
Anchor / Darling Valve Company
701 First Street, P.O. Ikn 3428
Williamsport, PA 17701
U.S. A.
Phnne:(717)327-4866 l'hnne:

Objectives: The Anchor / Darling Company has tven a major supplier of ASME Section til
"N+ tamped" valves to the Power hsdustry. It has (men involved in the development of
non-Cobalt based hardfacing materials for the U.S. Navy and the commercial pro;; ram for the
last 25 years. Originally, the motivating force was the potential shortage of wbalt.1.ately, it
has been due to concerns atuut the radiation exposure of nuclear }uwer plant maintenance
personnel.

Conunents: The materials evaluations include hardfacing deposition, brazing, material
strength and wear characteristic evaluations.

Initially, deposition of the "new" hardfacing materials is used to evaluate the feasibility of the
alloy deposition within the valve product line. Brazing evaluations are used to determine if the
material can succer. fully withstand brazing at 2,000=F, rapid heating and cooling rates,
Just-braze heat treatment of the valve tudy or bonnet material, and whether it can maintain
acceptable final form and physical properties.

To evaluate new materials for seat rings and discs, the new materials are prepared in their
final shape and subjected to mechanical tests that simulate in-valve use of the parts. The test
results are then compared to acceptance criteria, if acceptable, the material is then subjected to
wear testing.

,

Wear resistance is used to evaluate the candidate non-cobalt based material's wear resistance
as used in valve service.

Remarks / Potential for dose limitation: It shouhl be noted that gate valves require seat
ring and disc seating material that is highly wear resistant. Check valves and globe valves do
not require high wear resistant materials. Control valve components require good erosion and
wear resistance propties.

At present, we can provide 2" and smaller globe and check valves and 21/2" and larger gate,
globe and check valves with non-Cobalt based seat and disc materials. The non-Cobalt baxsl,

materials include 316 stainless steel,416 stainless steel,440C stainless steel, SA564-630,
Tungsten Carbide, Nittonic 60, Colomonoy 5, Deloro 50 and Norem B4.

Although several acceptable non Cobalt based materials have been found, this remains a
continuous program to evaluate new candidate materials for thest applications.
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lleferences: Ik nsinger, it. A., " Supplying Cobalt-tree Nutlear Valux An Ol M Peit petlive,'
Pr(seedings,!!PRI Conference on Radi.ition Field Control, l'alo Alto, California, April 9-11,
1991, editors C.J. Woo i and I1 OcLen.

Duration: fronu 1990 to: 1992 l'unding: N/ A

Status: In prog ess Last Update: April 17,1992
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AN EXAMINATION OF FORUlGN APPROACllES TO

CONTROLLING RADI ATION-1:IELD IlUILDUP IN llOILING

WATER REACTORS

Keywotcis: CONTAMIN ATION PREVENTION; CollALT-60; CollALT
SOURCE; llWR; RADI ATION 1 lELD; IRON INPUT; W ATER QU AllTY

Principal Investigator: Project Manager:
Chien Lin Howard Ocken
General Elecric Nuclear Energy !!!e(tric Power Research Institute
Vallecitos Nuclear Cento 34121tillview Ave.
Pn Box 400 Pn Box 10412
Pleaxmton, CA 94566 Palo Alto,CA 9004
US. A. U S. A,

Phan e:(415)%2-4D66 Phonc:(415)S55 2055

Objectives: To identify approaches uwd at foreign llWRs that lower radiation fields and
decrease worker exposurex lo identify those measures that can readily be implemented at
mature U.S. BWRs.

Comments: Overal fundamental approaches have been identified:

Cobalt input was aduced to as low as possible by replacement of cobalt alloys, use*

of low cobalt Mainless steel and improvement of the condensate polishing system.

Feedwater iron input was reduced <.1 ppb by additions in the condensate filtration*

equipmerit, impiovement in crud removal efficiency in the condensate polishing
system, and control of dissolved osygen in the feedwater.

Cobalt 40 production and release from in-core surfaces was minimited by*

replacement of cobalt alloys, use of non cobalt or low cobalt alloys and prefilming of
the surfaces.

Cobalt +0 r(lease f rom fuel nrfaces was reduced by minimizing Co40 release,-

during operations by reducing Fe crud input, control of Fe/Ni ratio in the feedwater
in low crud plants and increase of the water pH to about 8. Modified shutdown
procedures minimize release during shutdowns.

Co+0 deposition on out-of-core surfaces was minimired by reducing depWion-

rate by use of prefilming and improving water quality to nduce corrosion taf '

Remarks / Potential for dose limitation: it was concluded that if the three fundamental
<

approaches, namely remova. of cobalt s rces, reduction of corrosion product input, and
haprovements in water quahty are properly implemented then the following should result:

In "old" plants, radiation fields should decrease gradually to no higher than ~100*

mR/h.

In "new" plants the radiation fields should increase slowly and level of at no higher*

than ~50 mR/h.

,
.

.
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_

'llw three inain criteria for water theinstiy for reduced radiation field buildup are.

Co44) contentration in tractor water of <(t05 pCf /Kg*

Heat tot water conductivity of < 0.2 pS/etu (2!iO.*

l'e concentration in 'ecdwater letween 0.5 - 1 ppli.'

IlefefCI1C05: 1. " Foreign Apptoache$ to Controlling Radiation l'ield linildup in llWRs",1;l'Ri
Ni'4 942-D, Interun Rep >rt, August 1990. 2. Lin, C. C.,'I'oreign Approatlms to Cont olling
Radiation l'ield fluiklop in llWRs," Pnswdings,12.l'RI Conference on Radiation Field Control,
Palo Alto, California, April 9-11,1941, editors C J. Wikid and ll. (Aken.

thiration: froin: 1990 to: 1991 Funding: N/A

Stalus: Contr1ctnl Last Update: A ptil Iti,1492
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GUIDELINES 1 OR THE REDUCTION OF COBALT FROM

REACTOR SYSTEMS

Keywords: CONTAMIN ATION PREVENTION; col 3 ALT-60; COBALT
SOURCES; BWR: PWR; RADI ATION FIELD; COBALT REDUCTION;
GUIDELINES

Principal Investigator: Project Manager:
lloward Ocken
Electric Power Research Institute
3412 liillview Avenue
Palo Alto,CA 94304
U.S. A.

Phone: Phone: (415)S55-2055

Objectives: The objectives of this program were:

To identify valve /hardfacing design injuirements.*

To review /summarire available data on cobalt fnv hardfacing alloys.-

To identify appropriate valve and trim alloys in light of duty cycle.*

To summarize util j experience with cobalt-fne alloys.*

To addn ss pros;wctive safety issues.*

To define tests to e oblish "e.juivalency" letween Stellite and cobalt free alloys.*

To identify cobalt impurity limits f or structural alloys,*

Comments: The main hardfacing requirements are wear resistance, corrosion resistance, and
weldability.

The hardfacing equivalency issue includes wear tests _in the laboratory for galling / adhesive
wear, corrosion resistance, and weldability evaluations, followed by component tests under
PWR and llWR chemistry development of in-situ repair pnwrdures. All three iron-base alloys
under test at Atomic Energy of Canada performed better than a (oball base standard under
PWR chemistry conditions.

The following guidelines are propowd for cobalt impurity levels:

Inconels for steam generator tube replacement (<0.015% cobalt).

Stainless steels for BWR control blades and ncirculation piping (<0.02'X cobalt).

Remarks / Potential for dose limitation: The conclusions were as follows:

liardfacing is not nwded in flow control valves.-

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

and globe valves (>15 ksi).

Loop tests are needed to establish equivalency between iron base alloys and Stellite.-

low cobalt impurity leveb should le specified for structural alloys used in*

replacement compor.ents.
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Ileferences. Ocken, i1., " Cobalt Reduction Guidelines," Proceedings, EI'R1 Conference on
Radiation Fie.d Control, l'alo Alto, California, April 911,1991, editors C.J. Wtu! and H.
C(Len.

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

Status: In progress Last Update: June 26,1991
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IlWR RADIATION FMLD TRENDS

Keywords: CONTAMIN ATION PREVENTION; COBALT SOURCE; BWR;
RADI ATION FIELD; R ADIATION FIELD TREND; RECIRCULATION
SYSTEM; DRY WELL DOSE RATE

Principal Investigator: Project Manager:
C. Kincaid 11. Ocken
General Electric - Nuclear Energy Electric Power Research Institute
Vallecitos Nuclear Center 3412 liillview Ave.
P.O. Ikw 460 P.O. Box 10412
Pleasonton, CA 94566 Palo Alto,CA 943N
U.S. A. U.S. A .

Phone: (415)S62-4568 Phone: (415)S55-2055

Objectives: The olvrtives of this program were:

1. To compile measurements of dose rates on BWR recirculation systems at standard
point.

2. To make inter-plant comparisons from the data collected.
3. To analyze any trends.

Comments: The measurements were carried out at selected standard points in the
recirculation systems, using Eberline ESP-1 with an IIP 220A probe and with Victorcen 450B
survey meters.

The following plant characteristics were included in the anclysis:

Extent of exposure.-

Whether plant was a zine or non-zine plant.*

Type of pipe finish.*

Type of treatment given to the condensate.-

Type of heater drains.-

Work is continuing on normalizing plant dose rates by taking into account the thickness and ,
diameter of piping. Wall thickness seems to have a major effect. Work is also continuing on
taking into account the number of days of hot operation. Ilere, too, differences are apparent.

,

Remarks / Potential for dose limitation: The main conclusions of the study were:

The zine plants showed lower dose rates.*

liydrogen water chemistry had an appreciable affect on dose rate build up, but no-

observable effect on decontamination.

Several plants showed that decontamination was highly effective in rulucing dose*

rates.

Without operational changes recontamination occurs at the usual rate and -*

approaches the steady state within 2 EFPY.

J
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A combination of electropolish ng and prehlmmg showed consistently lower dose-

rates. Sandblasting was found toIv counter-productive.

The dose rate at plant , that had forward pumivd heater drains were consistently*

higher whether they were zine or non 7ine, although the dox* rates at forward
pumpal heater drain plants with rine injection were somewhat lower than non zine
plants as a whole.

F/ D condensate treatment was found to le letter than deep led.'

References: S Rincaid, C.II., and 11. l.. Kenitter, "BWR Radiation Field Trends /
Proceedings, EPRI Conference on Radiation field Control, Palo Alto, California, April 9-11,
1491, editors C.J. Wood and li. Ocken. 2)"BWR Radiation Field Assessment," El'RI Report
Kl'-24 u4-01.

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

Status: completed Last Update: April 17,1992
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STATUS OF ZINC INJECTION IN llOILING WATER REACTORS
i

Keywords: CONTAMIN ATION PREVENTION; ZINC INJECTION; COBALT; |
BWR; RADI ATION FlELD; DOSE RATE; RECIRCULATION SYSTEM; DRY j

WELL DOSE RATE; ZINC ADDITION r

Principal Investigator: Project Managen
William Marble General Electric . Nuclear Energy
General Electric - Nuclear Energy San lose, CA 95125
175 Curtner Avenue MC 783 U.S. A.
San Jose, CA 95125 f
U.S.A. i

Phnne: (40M925-620$ Phone: ;

Objectives: The objectives of this program were:

1. To investigate the ettent of radiation buildup in plants using zine injection. ;

2. To recamine the Zn-65 outage release concern.

3. To examine the availability of zine depleted in Zn-M. ,

'

4. To eliminate the precursor of Zn-65.

5. To exarnine the impact of hydrogen water chemistry on zinc addition. f
I

Comments: Currently nine 11WRs have f.nplemented zinc injection and four more plants are
mak ing provision for its installation. The current status is at follows: [

A passive system to inject rine has been tested and is qualified for general'
,

application. ;

Potential sources of zine oxide depleted in 7.n-M (CEZlNC) have been identified i
I -

| and it should be available soon. ;

Doso rates at plants using normal water chemistry are excellent. i*

Dose rates at plants using hydrogen water chemistry are higher than eyweted-
,

There is a need to understand the mechanism at work for 1IWC, i

Feedwater iron input must be kept below 5 ppb, with the target set for <2 ppb.-

The ways to minimize the impact of Zn-65 is to minimize iron input and/or to use i*

GEZINC. |
.

Remarks / Potential for dose limitation: Lnc reduces corrosion film buitdup of Co 60. i
llowever zine does not mduce cred deposition buildup and hydrogen water chemistry
adversely affects the buildup of radiation fields. Evaluation to understand the hydrogen water ,

chemistry mechanism is in pmgress.

A passis e systern to mject zine is now operational.

Zinc depleted in Zn-M should be available by the end of 1991.

I
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Ileferences: Marble, W.J., " Zinc Ink clion Update," l'rn mlings, EI'R1 Conference on
Radiation l'ield Control, Palo Alto, California, April 9-11,1991, editors C.J. Wmi and 11.
Ck ken.

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

Status: In progress Last Update: June 26.1991
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EXPERIENCE WITH ZINC INJECTION AT MILLSTONE 1 |
!

'

Keywords: CONTAMINATION PREVENTION; ZINC INJECTION; COBALT;
:BWR; RADI ATION FIELD; DOSE RATE; RECIRCULATION SYSTEM; DRY

WELL DOSE RATE; ZINC ADDITION

Principal Investigator: Project Manager:

! D. Wilkens Michael Hudson
i Northeast Utilities Northeast Utilities .

[ P.O. Box 270 P.O.11ox 270

: Hartford, CT 06141 Hartford, CT 06141

} U.S.A. U.S.A.
j Phone: Phune: (203)665-3477

t
Objectives: Millstone 1 is a 660 MWe GE designed Mark 1 BWR. It has deep bed condensate
poiishers with no provision for regeneration. It started commercial operation in 1970. It has

j been classified by GE as a non zine plant.

j The objectives of this program were:

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

| 2. To examine the extent of Zn-65 outage release,

j 3. To decontaminate the plant prior to implementation and then evaluate the overall ,

!
: impact of zinc addition, including extent of recontamination and reduction in dose

'

| to plant personnel.

| 4. To make recommendations to continue or to terminate after two fuel cycles with

! zinc injection.

) 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. ;

i 2. The rate of recontamination on recirculation piping decreased by 30 to 35% and little

] or no recontamination was observed in the Reactor Water Clean Up System piping. ,

'

! 3. Actual job-related dose savings were difficult to assess. They were conservatively
! estimated to be 6% attributable to zinc injection. v

| Due 'o the experience of Hope Creek, measures were taken to mitigate the Zn-65 spiking
!

j prooiem. These included: no zine injection two weeks prior to outage, maintaining RWR, and
FWCU 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 quantity of Zn-65 appeared to

| be related to the quantity of iron in the feedwater.
|
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llernarks/ Potential for dose lilnitation: Af ter two cples are complete, we hope to j
aswss a number of parameters, including: !

:

Piping dose rate trends. |
*

Jolwrelated dose avoidance. j*

Extra waste kuding and costs. |
-

Estra dow from Zn45 contamination. |
*

Equipment and manpower costs. ;-

We will also evaluate the estent of recontamination and make a full assessrnent of ALARA |
related cost /trnefits. After that, recommendations will be made on whether to continue with j

,

or terminate zir:c injection. ;

lleferences: if adson, M.J., and D.L Wilkins, " Experience with Zine injection at Millstone 1," !
Prowedings, EPRI Co..ference on Radiation Field Control, Palo Alto, California, April 9-11, i

1991, editors C.J. Wood and 1-I. Ocken. !

i2

Duration: from: 1990 10: 1991 Funding: N/A - !

Status: In progress Last Update: June 26,1991 !
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CONTIlOL OF ItADIATION FIELDS AT llOILING WATEll
REACTOllS IlY 11 EDUCING IltON INPUT

Keywords: CONTAMINATION PREVENTION; 1RON INPUT; COBALT;
UWR; RADI ATION FIELD; DOSE RATE; COBALT-60; M ANGANESE-54;
CRUD DEPOSITION; CORROSION FILM

PrincipalInvestigaton Project Managen
John Pacer John Pacer
Pennsylvania Power & Light Company Pennsylvania Power & Light Company
2 North Ninth Street 2 North Ninth Street
Allentown,1 A 18101 Allentown, PA 18101
U.S.A. U.S.A.
Phone:(215)774 7881 Phone:(215)774 7881

Objectives: Shutdown radiation fields have t een monitored at Susquehanna, a BWR plant
with two 1050 MWe units. The object was to determine the source of the radiation fields and
to identify the most effective approaches to reduce them. Lutopic gamma sczas of
n circulating and RWCU piping indicated that the radioactive deposits are principally due to
Co-60 and Mn68. By relating the radiochemistry of the reactor water to the isotople s: posits
on the out-of-core piping, iron oxide crud migration was found to be a more important
transport and deposition process than the incorporation of soluble isotopes into the corrosion
films on out-of-core piping. Crud deposition was fonod to account for 60-70% of the
shutdown radiation fields; corrosion film accounted for 30-40'7o. By reducing the activated
crud deposited on the fuel rods, the transport of isotopic species to out-of-core piping can be
reduced. The source of the iron oxide crud is the feedwater iron input to the reactor. The
objectives of this program were to identify the sources of iron in the feedwater and find ways
to eliminate these sources.

Conmients: Analysis showed that the major wurces of iron in the feedwater are:

Corrosion / erosion of carbon steel steam extraction piping.*

High iron input (20-30 ppb) to condensate demineralizers.*

Poor iron removal efficiency by condensate demineralizers (70% ).*

Incomplete and indeterminate cleaning of condensate demineralizer resin (65%),*

The following actions are being pursued:

Replacement of steam extraction piping with more corrosion / erosion resistant*

material than carbon steel

Identification of areas of high erosion in the condenser and formulation of*

mitigation plans.

Modification of condensate demineralizer resin vessels to provide complete resin*

transfer and climinate heels.

Improvement in the operation of ultrasonic resin cleaner and verification of the*

cleanliness of cleaned resin.

Assessment of new resins and mixtures for the condensate demineralizer.*
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Retnarks/ Potential for dcsc litnitat5n: As these actions are implemented, their impact
on Susjuehanna radiation fields is being monitored. Once these actions have been fully,

implemented, the personnel exposure due to radioactive crud deposition is expected to
decrease by one-half.,

4 References: Pacer, J.C.," Control of %diation Fields at Susquehanna by Reducing iron
! Input," Prowedings, I?PRI Conference on Radiation Pield Control, Palo Alto, California, April

9-11,1991, editors C.J. Wood and 11. Ocken.,

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

Status: In progress Last Update: June 26,1991
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EFFECT OF I'ItECONDITIONING ON COUALT COllitOSION ,

IlELEASE IIATES

Keywords: CONTAMIN ATION PREVENTION; CORROSION; COB ALT;
CORROSION PRODUCT RELEASE; PRECONDITIONING; STEAM
CENERATOR

Principal Investigaton Project Managen
Pierre Beslu S. Anthony
Commissariat a l'Energie Atomique Commissariat a 1'Energie Atomique
CEN/Cadarache CEN/Cadarache
13108 St. Paul Lez Durance 13108 St. Paul Lez Durance
Cedex Cedex
FRANCE IHANCE
l' hone: 42/25/66/41 l' hone:

Objectives: The obpetive of this propet was to obtain answers to the following questions:

1. Is the preconditioning of material outfaces able to reduce the release of metallic
elements and radionuclides f rom the alloys in the coolant?

2. Do the hot functional and precritical test " passivate" the circuit surfaces?

3. What is the best preconditioning to apply to the tules in case of a replacement of
the steam generators?

Comments: Tests were carried out on mill annealed inconel 600, heat treated inconel Mo,
and heat treated inconel 690 tube specimen. Several preconditioning processes were carried
out, including IRA, COR, RCT, EDTA, and KOH. The release rates were found to be
important below a pl1300C of 6 ", but the etfect was slight between 7.0 and 7.5. It seems that
an optimum value of pli exist for minimum release around 7.2. For mill anreated inconel 600,
there was greater release at the leginning of the test, there was a decrease in the rate of release
as time progressed. Moreover, the release rate of identical test sections could differ to a
greater extent than tubes with dif ferent types ef preconditioning. For heat treated Inconel 600,
comparison between preconditioned and unpassivated test sections showed that release rates
for preconditioned samples start to decrease but, af ter 1500 hours of operation, the telease
rates become constant and start to approach the values measured for unpassivated samples.
The preconditioning creates an oxide layer which dissolves during the first 1000 hours.

Remarks / Potential for dose limitation: The following conclusions were drawn:

1- Preconditioning has no effect on release rate after 1000 hours of operation.

2. At the tvginning of the test, preconditioned test sections have a higher release rate
than unpassivated test sections.

3. It appears that at the beginning of the test, a part of the oxide layer formed during
the preconditioning operation is dissolved.

4. The hot functional test should be carried out with deacrated water in a hydrogen
atmosphere to maintain the reducing environment.

%
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. _ . _ _ _ _ _
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Ileferences: Ik slu, l'., S. Anthoni and N. Galliano, "liffect of I' reconditioning on Cotialt
Cornuion Release Rates", l'roemling*., l'i'RI Conference on Radiation l'ictd Control, l'alo Alto
Cahfornia, April 911,1991, editors C 1. W6ul and i1. Ocken.

Duration: frnm: 1990 in: 1991 Funding: N/A

Status: Complete I ast Update: June 27,1991

___-_ _ - - _ _ ____ _ __ _ _____-_ _ _-
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RADI ATION FIELD ISSUES IN SWITCIIING TO IIYDROGEN

WATER CIIEMISTRY

Keywords: COMPONENT RELI ABILITY: BWR; RADI ATION FIELD; DOSE
RATE; CHEMISTRY; HYDROGEN WATER CilEMISTRY; IGSCC; CRUD
DEPOSITION; ZINC INJECT]ON; ZINC ADDITION

Principal investigator: Project Manager:
Ca.1 Ruiz Rolert Cowan
GE Nuclear Energy GE Nuclear Energy
hianager, Chemical & Radiological Proc. hianager, Chemical Technology
P.O. Box 460 175 Curtner Avenue h1C 783
Pleasonton, CA 94566 San Jose, CA 95125
U.S. A. U.S. A.
Phone:(415)S62-4216 Phone: (408)925 6472

Objectives: Hydrogen water chemistry (liWC) was developed to combat the tendency for
intra granular stress corrosion cracking in DWR piping. 7 domestic and 6 foreign plants (some
with multiple units) have operated under this chemistry regime. Five more U.S. plants and one
foreign plant are planning to change to liWC.

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 is Co-60, The increase indose rates has also tven
observed in a Japanese steam generating heavy water reactor. However, no rise in dose rates
has tven observed in Swedish designed plants using HWC plants.

The objective of this study is to understand fully the mechanisms that cause the increases in
dose rates and to develop appropriate remedial actions.

Comments: The following changes in water chemistry have been observed with the
introduction of HWC:

2 to 3X increase in total reactor water Co 60.*

I Spiking of insoluble crud (Co-60, hin-54, Zn-65).=

Increase in soluble Co-60.*
i

{ Reduction in soluble Cu and reduction in total Cr-51 content.-

! For HWC radiation buildup, the following hasleen observed:
I
; Afagnhude of piping dose rate increase affected by:*

! - Zine addition in reactor water.

H2 addition rate.

- Co-60 concentration in reactor water,

f
i

!

I

I
|
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increase in reactor water Co-N) concentration is potentially af fected by. I'

f- 112 addition rates.

- Crud depisit on fuel surfaces. f
- Cobalt containing alloys in reactor core. !

t

Increase in radiation buildup may le transient in nature. !-

; Effect appears to le less in zine plants. f*

Reinarks/ Potential for dose litnitation: A joint utility /EPRl/CE program is under !
discussion. !

!

The present prognosis is as follows: [
i

The cffect should tv transient in nature but may be longer than one cycle. |
*

Deliterate cycling of the hydro;;en addition rate probably exacerbates the problem; |
'

a sustained program of hydrogen addition is believed to minimize it. f

Plants with low cobalt core alloys may see lower amounts of Co40 in the reactor f*

water. ;

F

Plants which utilize zinc addition should see a smaller amount of transient increase !*

in the radiation buildup. j

References: Ruiz, C.P., and R.L. Cowan " Switching to I(WC: Radiation Field issues /' ]
Proceedings, EPRI Conference on Radiation l'ield Control, Palo Alto, California, April 911, |
1991, editors C.J. Wood and H. Ocken. !

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

i

Status: In progress Last Update: June 261991 !
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QUALIFICATION OF ELECTitOl'OLISillNG FOlt
itEl'LACEMENT STEAM GENEllATOllS

Keywords: CONTAMIN ATION PREVENTION; PWR; RADI ATION FIELD;
DOSE RATE; ELECTROPOLISHING; STEAM GENERATOR; IGSCC;
CH ANNEL llE AD; MECH ANICAL SURFACE PREPARATION

Principal Investigator: Project Manager:
Costas Spalaris Christopher Wood
Ekrtric Power Researth Institute Electric Power Research Institute
3412 Ilillview Avenue 3412 Ilillview Avenue
P.O. Ilox 16112 P.O. Dos 10412
Palo Alto, CA 94303 Palo Alto,CA 94304
U.S.A. U.S. A.

Phune:(415)H55 275" Phone:(415)s55-2379

Objectives: A pres aus EPRI sponsored program found ekttropolishing to be harmless to
the metallurgical pi frties of PWR steam generator construction alloys. Ilowever, only one
set of ch ctropol' * . f conditions were used, and the program did not have the consensus ,

necessary for industr, wide acceptance.

The olvetive of this follow up program was to establish acceptance criteria for surface
modification of PWR channel head cladding, divider plate and connector welds. The approach
taken was to (a) obtain protypic test samples, representing not only normal process but also
weld repair and bead tie-ins for the overlays;(b) apply a wide range of 3arface smoothing
parameters (mechanical and electropolishing);(c) analyze the results to establish acceptable
process parameters related to metallurgical and surface analysis findings.

e

| Comments: The following summarizes the work done during the study:
i

A set of parameters was established with wide process margins. This included*

I current densities of 10 to 17 A/sq.in, a duration between 2 to 8 minutes, and a
temperature range between 130 to 160"F.

hiaterial removed was between 8 ta 20 mils; 80% was removed by mechanical-

; preparation and 20% by electropolishing.
; Proce,s worst case scenarios were examined, including weld repairs, trad tie-ins*

and low ferrite mntent.

Tests cor.Jucted failed to reveal significant surface degradation. Surfacer *

| contaminants will not be detritrental to balance of steam generator's components or
primary water circuit. Note: Niaterial was selected with the highest promise to
reveal damage.

Remarks / Potential for dose limitation: Results indicate that, compared with
nonpolished surfaces, mechanically polished and electropolished surfaces both show a
significant reduction in radioactivity buildup. Specific metallurgical highlights include the-

following:

| No intergranular attack in 3@L weld overlay, inconel 600 or inco 82 weld.*

I

'

I

I
|

|
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Preferential ferrite removal kept at a nunimum. !*

Smooth surfaces achieved with wide process parameters. j
*

in regards to surface residues, electrolyte removal was verified by EDS surf ace chemical aad i

electron microprobe analysis. [

This study established surf ace snmothing parameters that will not mmpromise the reactor f
performance of weld overlays in PWR steam operation components. The process parameters j

recommended can be used to prepare reliable procedures for direct field application to the j
surface of replacement channel heads, weld , weld overlays, and divider plates. ;

Referetices: 1. "Eks tropolishing Qualification l'rogram for l'WR Steam Generator Channel
Heads", EPR' NP-6617, Final Report, January 1940, 2. "Ekstropolishing Process Development ;

for PWR Steam Generator Channel ileads", El'RI NP4,619, Final Report, April 1991. 3. t

Spalaris, C.N., and C.J. Wood," Qualification of Ek'ctropolishing for Replacement Steam ;

Generators," l'roceedings, EPRI Conference on Radiation Field Control, Palo Alto, California, !
!April 911,1%, editors C.J. Wood and 11. Ocken.

Duration: finm: 1990 to:1991 Funding: N/ A ;
,

Status: Completed Last Update: April 16,1992 [
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FilENCH EXPElllENCE WITH ELECTI(OPOLISillNG STEAM |
GENEllATOlt CHANNEL IlEADS ;

t

Keywords: CONTAMINATION PREVENTION; PWR; RADI ATION FIELD;
DOSE RATES; ELECTROPOLISHING; STEAL ' GENERATOR; IGSCC;
"H ANNEL llEAD; SURFACE PREPARATIOu

:
'

Principal Investigator: Project Manager:
t

Pierre Saurin B. Lantes & A. Brissaud
framatome Electricite de France ;
Tour Fiat Sepicn/Til RI'
Cedes 16 12-14 Avenue Outrievot ;

9'084 Paris, LA DEFENSE 6962S Villeurbanne j.

FRANCE FRANCE i

Phone:(4D96/50/53 Phnne: !
!

Objectives: A collaborative program between Framatome, EdF and CEA has been in place |
since 1980 to examine the potential of ek ctropilishing as a means of reduc!ng high ;

,

,

radkiactivity buildup on steam generator channel heads and the resulting high radiation
exposures to occupational worken The first tests were conducted in 1984 on Chinon B1 NPP.

,

'

Between 1988 and 1991,24 steam generator channel heads from 6 of the 1300 MWe series '

power plants have tven eketropolished on the plant. In 1989, the three DAMPIERRE 1
replacement SGs were ek ctropolished by Framatome. The present study analyres the results

. of this experience.
<

* The procedure was to compare the deposited activity from Co-58 a..d Co4>0 on a reference
surface with the deposited activity on the treated surface. A reduction by a factor of 3 was |

ob crved 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: 'Ihe following controls were exercised: (a) surface pli, (b) water conductivity,
(c) electrolyte concentration (Fe, Ni, Cr), (d) in-situ mok cular examination, (c) microscopic

'

namination (f) 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 ;

electropolished. The results were very satir'3ctory.

The first field measurements, made with shielded TLDs at Nogent 1, showed a decrease in ;

buildup at the partition plate by a factor of 3.5 and at the clad bowl by a factor of 2.5. The i

results at Nogent 2 were even better, Buildup decreased by 4.5 at the clad bowl and by 6.6 at i
the parnion plate. The average steam generator channel head dose rate at Nogent 2 had been |

seduced to 2.2 R/h, a reduction of approximately 45'X. (
Remarks / Potential for dose limitation: Future plans include the ek'ctropelishing of all
4 steam generators at new Golfech 2, Chooz B1, Chooz U2 nuclear power plants, as well as a -

number of replacement steam generators of older plants.

Development work will include a new ek'ctrolyte which will not contain any sulphuric acid
and a number of new tools to simplify the pmcess and make it more efficacious.
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References: Saurin, P., C. Weber, N. Engler, D. Lantes, A.11rissaud and C. Gouillar eud

h' Trench Experience with Electropolishing," Proceedings, EPRI Conference on Radiati - Field .

,

Control, Palo Alto, California, April 9-11,1991, editors C1 Wood and H. Ocken. I
'

Duration: frotn: 1990 to: 1991 Funding: N/A j
'

Status: In progress Last Update: June 26,1991
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SURFACE PRETREATMENT OF PRIMARY SYSTEM

COMPONENTS TO REDUCE RADIATION BUILDUP<

Keywords: CONTAMIN ATI ' 1 J PREVENTION; PWR; BWR; RADI ATION
FIELD, DOSE RATE; ELECTROPOLISHING; MECHANICAL POLISHING;
STEAM GENERATOR; RECIRCULATION PIPING;IGSCC; CHANNEL
HE AD; SURFACE PREPARATION: PRETREATMENT; PASSIVATION;
PREFILMING

PrincipalInvestigaton Project Manager:
Roger Asay - Roger Asay ,

'

Radiological & Chemical Technology Radiological & Chemical Technology
1700 Wyatt Drive, Suite 16 1700 Wyatt Drive, Suite 16
Santa Clara, CA 95054 Santa Clara, CA 95054
U.S. A. U.S. A .

Phone: (408M2-0601 Phone: (4081982-0601

Objectives: To investigate the efficacy of two primary techniques to reduce radiation
buildup in PWR and BWR plants:

Surface finishii; to reduce true area through mechanical and electropolishing.*

Passivation to prevent c~rosion and deposition through preoxidation of base*

material and pretreatmem 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/P) a Phosphoric / Sulfuric acid
electrolyte was used and polishing densities ranged from 10 to 30 amp /dm2. RCT passivation
was mrried out at 30TC, 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 surface
pr vatment processes was also carried out at Chinon B-1, Tihange and Doel-2 PWR plants,
(d slightly differeni conditions. At Chinon B-1, tests were carried out using.

~hing alone and also cornbined with either the RCT or Framatome passivation*

p. " ' AL The ',matome process is carried out at 280'C, at a pressure of 153T

w es for an o aosure time of 360 hours. From the amount of activated corrosion
, cti ; a oosition it was determined that E/P combined with RCT passivation is the most
co w .echnique in reducing buildup, followed by E/P and FRA.

Remaxs/ Potential for dose limitation: For BWRs the eketropolished and preoxidized
alloy steel showed:

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.-

. ._

.a
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For PWRs, the combined plant result lead to the following conclusions:

Electropolishing reduced the ra@ation buildup rate by a factor of 5.-

Addition of RCT passivation to the electropolished surface further reduced buildup*

rate by up to a factor of 2.

Addition of the Framatome process yielded an improvement of 10 to 20L*

Chromium rich film looks extremely promising in reducing radiation buildup.-

Palladium coating gave mimi results.*

References: Asay, R.li.,' Surface Pretreatment of Reactor Components to Reduce Radiation
fluildup," Proceedings, EPRI Conference on Radiation Field Control, Palo Alto, California,
April 9-11,1991, editors C.J. Wood and H. Ocken.

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

Status: In progress Last Update: June 26,1991
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REDUCING RADIATION BUILDUP BY SURFACE COATING OF -

PRIMARY SYSTEM COMPONENTS

Keywords: CONTAMINATION PREVENTION; PWR; RADI ATION FIELD;
DOSE RATE; SURFACE TREATMENT; SURFACE COATING;
ELECTROPOLISHING; MECHANICAL POLISHING; STEAM GENERATOR;
ICSCC; CHANNEL HEAD; SURFACE PREPARATION; PRETREATMENT;
PASSIVATION; PREFILMING

Principal Investigator: Project Manager:
R. Roofthooft R. Roof thooft
Laborelec Laborehr
Head, Chemistry for Power Stations Head, Chemistry for Power Stations
Rodestraat 125 Rodestraat 125
Linkereek,1630 Linkereek,1630
BELGlUM BELGIUM
Phone: (322)382-0435 Phone: (322)382-N35

Objectives: The Doel-2 PWR was selected to carry out in-plant tests to evaluate the effect of
surface treatment and coating in reducing contamination rate and to inhibit activity buildup on
new su rfaces. The principal plant materials are: stainless steels 304L,309L,316L, CF8M cast
material, and inconel 600. In 1986, coupons were only exposed in the hot leg; in 1988 they were
exposal in both the hot and cold legs. Various combinations of electropolishing, mechanical
polishing, RCT passivation, chromium plating and palladium coating (as well as Quadrex SRI
methods) were used.

Comments: The details of the Quadrex and SRI methods were as follows:

Quadrex methe,i:

- Activated 304L and Inconel 600 in sulfuric acid (25%) for 80 seconds at 70 C.

- Electroless plated 304L and Inconel 600 in PdCl2 solution.

- Exposed 304L for 10 minutes at 49-55'C.

- Expmed Inconel 600 for 20 minutes.

SRI method:

- Cleaned coupons with toluene solution.

- Activated 304L and inconel 600 in sulfuric acid (25%) for 80 sxonds at 70'C.

- Electroless plated 3NL and Inconel 600 in PJCl2 solution for 10 minutes at
52*C.

E
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i Remarks / Potential for dose limitation: The results of the study were as followsi

! Electropolished and elect *opolished/passivated inconel 600 covpons showed-

reduction in Co-58 and Co-tio by a factor of 4 compared with 'as received' coupons;
: in the same cycle.
,

| Electropolishing and passivation nsluced buildup rate by factors of 2 to 3.*

Palladium coated coupons showed Co-58 and Co 60 activity levels 2 to 3 factorsj *

j greater than elixtropolished and ekctropolished /passivated 304L and inconel 600.
! Chromium plated and passivated 316L coupons showed C&58 and Co40 activity*

levels approximately an order of magnitude lower than electropolished and
passivated 309L and CFSM coupons.

)
~

References: Roofthooft, R.," Surface Coating of Primary System Components to Reduce
Radiation Buildup," Proceedings, EPRI Conference on Radiation Field Control, Pelo Alto,
California, Ap;il 9-11,1991, editc78 C.J. Wo(xl and 11. Ocken.,

! Duration: from: 1990 to: 1991 Funding: N/A
1

; Status: In progress Last Update:)une 26.1991
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PWR PRIMARY WATER CHEMISTRY GUIDELINES -

REVISION 2

Keywmds: CONTAMIN'ATION PREVENTION; PWR; RADI ATION FIELD;
DOSE RATE; W ATER CHEMISTRY; GUIDELINES; LITHlUM; PH CONTROL;
STEAM CENERATOR; PWSCC; CORROSION; FUEL CLADDING; PH
CALCULATION METHODOLOGY

Principal investigaton Project Manager:
Gary Drobst PWR Primary Chemistry Guidelines Commhwe
Principal Consultant US. A.
GEBCO Eng;ineering, Inc.
138 N. Main Street, Suite 36
Sebastopol, CA 95C2
U.S.A.
Phone:(707)823-5237 Phonc.

Objectives: The original function of primary chemistry guidelines was to promote industry.

consistency in addressing the need to minimize radiation buildup. More recently incidents of
PWSCC has prompted the guidelines to review the impact of chemistry on materials integrity,
to ensure that the zest for radiation fiek! control did not initiate a problem. These guidelines
are intended to serve as a nuiel only for the development of site specific programs.The
technical basis of the guidelines regarding pH/ lithium is as follows:

Operation at pH(T)c 6.9 can lead to crud deposition on fuel surfaces, which can-

cause fuel cladding failures.

Depending on other core parameters, operation at high lithium concentrations can-

integrate lithium m the zirconium oxide film, which can lead to accelerated i

oxidation rates and eventual fuel cladding failures.

Operation at lithium concentrations greater than 2.2 ppm may lead to PWSCC of-

mill-annealed alloy 600 steam generator tubes,

Comir.ents: Five guiding principles in order of priority are:

1. Operate at or above pil(T ,)= 69 to minimize crud deposition on fuel and
enhanced Zircaloy oxidation. Assess impact on PWSCC if operation above 2.2 ppm
lithium is required. Consider a fuel surveillance program if plant specific conditions
require operation below pH(T,m,y)= 6S,

2. A plant-specific fuel and materials review should be carried out and a fuel
surveillance program considered for operation above 2.2 ppm lithium to achieve
pH(T,_,) > 6.9.-

3. Once lithium has been reduced to 2.2 ppm, sekct plant specific pH, between 6M and
7.4, based on impact on fuel, materials and radiation field control.

4. Maintain the specified pH at 0.15 ppm lithium until end of operating cycle, notiny;
lithium variations have greater effect on pH at lower boron concentrations.

__ __
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[ 5. Attempt to minimize pH fluctuations during power operation. limvever,during
pmver changes, some fluctuations in pil may be unavoidable.,

A

i Retnarks/ Potential for dose limitation: A eew parameter, pH(T ,,,)is a part of them

! new guidelines. The committee determined the appropriate temperature to be wiected for
; each plant should be the average temperature of the water as it passed through the core. Thus
*

j T,= average of T, and T . In ordei to ensure consistency within the industry in the .

1 metInt of calculating pH(T) and taking into account that the code selected was consistent with
j the published research data on the effects of pH on fuel and materials integrity, a review of the

available industrial a(les was carried out. It was found that the method of calculating pHlT)d

in each code available to the industry was slightly different. The committee finally selected the,

; paremeters used by Combustion Engineering in their SYSCHEM ctxle. This code is
! conunercially available and information alvut this code is available in Appendix A of the

guidelines..

j Thew guidelines provide utilities with a framework for developing a practical PWR water
i chemistry program during cold shutdown, startup, and normal operating conditions.
;

- .

I References: 1. "PWR Primarv Water Chemistry Guidelines: Revision 2", EPRI NP-7077, Final
'

,' Report, November 1940. 2. Ur'obat, G., "PWR Primary Water Chemistry Guidelines /
Pnxeedings, EPRI Conference on Fadiation l'ield Control, Palo Alto, California, April 9-11,;

i 1991, editors C J. Wood and i1. Ocken.
i

} Duration: frnm: 1990 in: 1991 Funding: N/A
"

1 Status: Completed Last Update: April 16,1992
i
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REDUCTION OF RADIATION FIELDS BY ELEVATED PH
s

CONTROL AT MILLSTONE-3

Keywords: CONTAMINATION PREVENTION; PWR; RADI ATION FIELD;
DOSE RATE; WATER CHEMISTRY; LITHlUM; PH CONTROL; STEAM
GENERATOR; PWSCC; CORROSION; FUEL CLADDING

PrincipalInvestigator: Project Manager:
hiichael Hudson hilchael Hudson
Northeast Utilities Northeast Utilities
Senior Scientist Senior Scientist
P.O. Box 270 P.O. Box 270
Hartford, CT 06141 Hartford, CT 06141
U.S. A. U.S.A.
Phone:(203)665 3977 Phone: (203)665-3977

Objectives: Early EPRI and Westinghouse studies indicated that elevated pH should be
helpful in reducing radiation field buildup. The concept was successfully demonstrated at
Ringhals 2,3 and 4 NPPs, but concerns arow about PWSCC of mill-annealed inconel 600 SC
tubing and the effect of elevatal lithium on Zircaloy corrosion during extended fuel cycles.
The EPRI/ Westinghouse strategy was to demonstrate elevated pH at a U.S. plant with less
susceptible SGs and to study PWSCC in the laboratory, hiillstone-3 was selected because the
1150 hiWe, four loop plant of Westinghouse is a relatively new plant, has hkxiel F steam
generators, with thermally treated 1-600 tubing and hydraulically expanded tube to tubesheet
connections, a void fraction similar to Ringhals 3 & 4, extended fuel cycle operation, good
coolant control history and low SG channel radiation fields. The program elements included:
mairtain required Li/D ratio, carry out field surveys and gamma scans, carry out fuel and SG
tube inspections and evaluate the data prior to restart.

Comments: Standard pH 6.9 chemistry was used during the first cycle. The second cycle
was startal with 3 ppm lithium and 1600 ppm baron and raised after two months to 35 ppm
lithium. Good chemistry control was maintained at a pH of 7.4. Piping fields increasal by
14L when typically they would have increased by 30%, and channel head fields decreased
31 There was no evidence of PWSCC but fuel sheath oxidation showed some data outside
Westmghouse data base. During the third cycle, a lithium level of 3.5 ppm was maintained up
to pH 7.2. Less time was spent with high lithium than during cycle 2 to minimize fuel sheath
oxidation and yet realize ALARA benefits. However, some concerns, although minor, surfaced
at this time about the effect of high lithium on PWSCC.The results after cycle 3 showal piping
fields decreased by 8% and SG channel head fields were at an average value of 6 R/h. Fuel
sheath oxidation was heavier than anticipated on high burn-up discharge assemblies. There
was no evidence of PWSCC in tight U-bends or tube transitions in the steam generators.

Remarks / Potential for dose limitation: The following are the conclusions of this trial:,

The radiation fields remain low.-

There is no evidence of any adverm offect on inconel 600.-

There is some concern about ad verse ef fect of lithium on high burn-up Zircaloy-

oxidation, althoue,h this effect has not been fully confirmed as vet.
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We are proposing to use a modified high pli coolant chemistry for cycle 4. Later,it is likely
that we will revert to conventional coordinated lithium - boron chemistry and a pli of 6.9,
mainly because of continued concerns about PWSCC and Zircaloy limitations at high burn-up.

References: Iludson, M.J.D.," Radiation Field Reduction by Elevated pli Control at
Alillstone 3," Procwdings, EPRI Conference on Radiation Field Control, Palo Alto, California,
April 911,1991, editors C.J. Wood and i1. ('.kken.f

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

Status: In progress Last Update: lune 17,1991
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LOOP EXPERIMENTS ON ZINC INJECTION UNDER
PWR CONDITIONS

Keywords: CONTAMINATION PREVENTION; ZINC ADDITION; ZINC
INJECTION; PWR; RADI ATION BUILDUP; COBALT; 304 STAINLESS STEEL;
ALLOY 600; COBALT RELEASE; OXIDE FILMS

Principal Investigator: Project Manager:
Derek Li ter Howard Ocken
AECL Research Electric Power Research Institute
Manager, Sptem Chemistry Branch 3412 I tillview Ave.
Chalk P.iver laboratories P.O. Ilox 10412
Chalk River, ONT K0J IJJ Palo Alto, CA 94304
CANADA U.S.A.
Phone:(613684-3311 Phone:(415)S55-2055

Objectives: It is now well known that zine affects oxide films on BWR system materials,
such as stainless steel. Cobalt-no pickup and release rates are reduced and films are thinner
and more protective. Most affected are Spinels. It was conjectured that there would be similar
benefits for PWRs. It was therefore decided to investigate the effect of zine addition on PWR
materials under simulated PWR conditions and monitor such aspects as film growth on Alloy
no0 and Type 304 S:ainless Steel, cobalt release from Alloy Nkl and cobalt-60 pickup by Alloy
600 ai.d Stainles , Steel.

Comments: The methods used were to crerte an out-reactor kop in which PWR conditions
were reproduced as closely as ponible. The temperature was 300 C, dissolved hydrogen was
18 cm'/ kg. dissolved zine was between 0 and 40 pg/kg and coordinated boron / lithiumi

chemistry was t. sed to obtain pH300 in the 6,9 to 7,5 range. Radiotracing, comprising on-line
monitoring of ielease, and on line and coupon measurements of cobalt-60 pickup was used.,

Detailed examination of surfaces was carried out by means of SEM, AES and EDX techniques.

Remarks / Potential for dose limitation: For Alloy 600it was found that zine in*

s mulated PWR coolant-i

pnxiuces thinner cxide films*

reduces cobalt 60 pickup by factors of 8 to 10a

had no apparent ef fect on corresion release (deemed anomalous).*

For T) pe 304 Stainless Steel zine addhion:

pnxtuces thinner and more protective oxide*

reduces cobait-60 pickup by factor of 8 to 10*

reduces pickup by inhibitine, incorporation of cobalt in growing oxide.*

Initial hop experiment < mtasuring the effect of zinc additions on corrosion release from key
PWR construction materials and subsequent cobalt-60 pickup by these materials indicate that
this technique has substantial potential fo; PWR plants.

. -
- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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References: 1. "The Effect of Dissolved Zine on the Transport of Corrosion Products in
PWRs", EPRI NP-6975-D. Final Report, Septender 1990, 2. Lister, D.," Loop Experiments on
Zine injection Under PWR Conditions", Proceedings, EPRI Conference on Radiation Field
Control, Palo Alto, California, April 9-11,1991, editors C.l. Wood and 11. Ocken..

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

Status: Completed Last Update: April 16,1992

3
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CORROSION CONTROL AND DOSE RATE REDUCTION

Keywords: CONTAMINATION PREVENTION; ZINC ADDITION; PWR;
PWSCC; COBALT; RADI ATION BUILDUP; DOSE RATE

Principal Investigator: Project Manager:
John Esposito Carl Bergmann
Westinghouse Electric Co. Westinghouse Electric Co.
Advisory Engineer Principal Engineer
P.O. Box 355 P.O.Ikw 355
Pittsburgh, PA 15230 Pittsburgh, PA 15230
U.S. A. U.S. A.
Phone: (412)374-5143 Phone:(412)374-5166

Objectives: Westinghouw has conducted tests ta evaluate the impact of zine addition on
PWSCC in simulated PWR conditions. The tests showed significant benefits from zine
addition. For example, the tests showed a significant delay in mean PWSCC initiation time,
and mienunalysis of oxide films confirmed that zine was contained in the passivating film.
Moreover, the possibility for dose rate reduction appears likely. A phase 2 program has been
mitiated and will be completed in 1992. The following tas).s are to be carried out:

Evaluation of the chemistry of zinc addition for PWR systems, including the*

determination of the solubility under selected conditions.

Determination of equilibrium film composition.-

Stability of zine containing films.-

Electrochemical characteristics.*

Microanalytical characterization.*

Crack growth rate as a function of zine addition,*

Reverse U-bend testing.a

Activity reduction mechanisms.*

Comments: Part of the phase 2 program will be devoted to obtaining a practical
understanding of the mechanism and effects of zine addition on radio-cobalt and zinc-65,

transport and deposition. Tests and field applications will be followed and evaluated. Zinc
data from nuclear power plants will also be evaluated and estimates of zinc addition on PWR
exposure rates will be made.

Remarks / Potential for dose limitation: One aspect of the phasc 2 program will tv to
identify system wide issues that must be addressed prior to field application of zinc on the
primary side. An action plan will be developed to resolve any issues. Thus, system,
radiological, and safety issues will be identified through contact with other Westinghouse
divisions and industry sources. Af ter these issues have been identified, the specific tasks
required to address each issue will be selected and incorporated into a phase 3 proposal,
should the results of phase 2 appear to be promising.

..

.. .. . .

. . _ ..
. ..
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References: Esposito, J.N., C. A. Berg nn and R.J.Jacko,"Zine Addition for Corrosion
Control and Dose Rate Reduction", Proceedings, EPRI Conference on Radiation Field Control,
Palo Alto, California, April 9-11,1991, editors C.J. Wood and H. Ocken.

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

Status: In progress Last Update: July 15,1991
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EFFECTS OF PH AND L1 ON PWSCC INITIATION

AND GROWTH

Keywords: COMPONENT RELI ABILITY; W ATER CHEMISTRY; STRESS
CORROSION CRACKING; PWSCC; ALLOY 600; PWR; LITHIUM; PH

Principal Investigator- Project Manager:
Richard Jacko Christopher Wood
Westinghouse Electric Co. Electric Power Research Institute
Science and Technology Center 3412 Hillview Ave.
1310 Beulah Road P.O. Box 10412
Pittsburgh, PA 15235 Palo Alto.CA 94304
U .S. A . U.S. A.
Phone:(412)256-1268 l' hone:(415)S55-2379

Objectives: Increases in lithium concentration in primary water are considered as a means
of reducing PWR radiation levels and many utilities in the U.S. have considered adopting this
appmach. However water chemistry can affect both general corrosion and primary water
stress corrosion cracking. The objective of the present pre am was to determine whether
significantly different PWSCC initiation and growth rates are observed in higher Li primary
water chernistries.

Comments: Previous PWSCC tests had indicated that the influence of lithium on PWSCC
behaviour of Alloy 600 was a function of temperature. For an increase in Li concentration from
2 to 7 ppm, Westinghouse results showed a rate increase by a factor of 3 at 36FC but no
increase at 330*C. On th other hand, Swedish results, showed a factor of 2 increase at 330'C
for an increase in Li concentration from 2A to 3.5 ppm. Because of these conflicting results a
new test program was initiated.

Remarks / Potential for dose limitation: The test results may be summarized as
follows:

For high susceptibility RUBS under high stress no effect of Lithium was observed.*

For high susceptibility RUDs under intermediate stmss the effect of lithium was*

insignificant._
_

For high susceptibility RUBS under low stress (where it took longer for PWSCC to*

be initiated) there was more and faster initiation in 3.5 ppm Li solutions compared
to 2.2 and 0.66 ppm lithium.

For thermally treated, lower susceptibility RUBS of alloy 600 under high stres3 there-

was more and faster initiation of PWSCC in 3.5 ppm Li compared to 2.2 or 0.66 ppm
Li. The environment that indicated the least PWSCC contained 315 ppm Baron and
2.2 ppm Lithium with a pH300C of 7A. It was also found that the lithium
concentration appears to make more of a difference in PWSCC than pH.

I
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lleferencethl. "Effect of Lithium flydroxide on Primary Water Stress Corrosion Cracking of
Alloy 600 Tubint; , EPRI N P-7396, Final Report, September 1991. 2. Jac ka, R.J., " Effects of of I"

and Li on PWSCC Initiation and Growth", Prowedings, EPRI Conference on Radiation Field
Control, Palo Alto, California, April 9-11,1991, editors C.J. Wmi and 11. Ocken.

Duration: fronu 1990 to: lo91 Funding: N/A

S tatus: C-mpletal Last Update: A pril 16,1992,
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RADIOACTIVITY PICK-UP BY CARBON STEEL AND I
;

STAINLESS STEEL IN SLIGHTL'Y OXIDIZING LITHIATED i
i

COOLANT

Keywords: CONT AMINATION PREVENTION; CARBON STEEL; STAINLESS j

STEEL; COOLANT; RADIATION BUILDUP i

Principal Investigaton Project M. nagen ;

Derek Lister M Godin [
AECL Research AECL Research j

Manager, System Chemistry Branch Chalk River Laboratories !

Chalk River laboratories Clulk River, ONT K0J 1J0 ;

Chalk River, ONT K0J 1JO CANADA i

CANADA |

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

Objectives: Though stilllow, Co-60 lields at the CANDU type Uruce-A and B nuclear power r

plants are tising faster than predicted, The increase seems to start when the reactor is uprated ;

from 88% to 100% power. The uprating puts many fuel c hannels into boiling, which seems to i

produce oxidizing coolant. An appropriate question is whether radiolytic oxygen is [

responsible for the increa<.ed activity transport. !
|

j The program objectives were to determine: j

How oxide films on carbon steel and type 403 stainless steel change when oxygen is }-

added to the coo' ant. ;

How Co-60 pick-up on carbon steel and stainless steel is affected by oxygen. [-

Comments: The experimental method was as follows: |
i

Expose coupons and sintered magnetite and haematite in the out-reactor kiop. '
-

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 Fe304 and Fe2O3. {-

Co-60 pick up on 403 stainless steel is greater than on carbon steel. .-

follows:
- jRemarks / Potential for dose limitation: The main conclusions of this study were as

r

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

conditions. |

Mossbauer effect is a useful technique for characterizing oxides. ;-

Oxidation of Fe304 in 60ug/kg of oxygen is rapid (50% conversion in 50 h). |-

t

Reduction of Fe2O3 in 17 cm'/kg hydrogen is shw (10% conversion in 130 to 300h).-

:
;

?

.

w. ~
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| References: Lister, D. and M.S. Codin," Radioactivity Pick-up by Cartun Steel in Slightly
j Osidizing Lithiated Cmlant", Proceedings, EPRI Conference on Radiation Field Control, Palo

Alto, California, April 9-11,1991, editors C J. Wml and it Ocken.a

1

Duration: from:1990 to:1991 Funding: CANDU Owners Group;

Status: End December 1991 Last Update: Decemter 16,1991'
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LESSONS LEARNED FROM RECENT BWR CHEMICAL

DECONTAMINATION APPLICATIONS

Keywords: CONTAMIN ATION REMOVAL; DECONTAMIN ATION; BWR;
PERSON-REM REDUCTION; PARTIAL SYSTEM DECONTAMINATION

PrincipalInvestigaton Project Manager:
Douglas Vandergriff Douglas Vandergriff
Ei'FI NDE Center EPRI NDE Center
Manager, Special Projects Manger, Special Projects
P.O. Box 217094 P.O. Ik)x 217094
Charlotte, NC 28221 Charlotte, NC 28221]0
U.S.A. U.S.A.
Phone:(7N)5474177 Phone:(704)S474177

Objectives:To realize economical exposure reduction, reduce high radiation fields,
combined with a large amount of work in the dry well area.

Other objectives were to increase effectiveness, reduce unscheduled delays, and allow for
contingency measures.

Comments:The lesmns learned could be divided into three categories:

Organization and Planning
,

Provide ietailed specifications.-

Review materials for compatibility.-

Check equipment layout thoroughly.-

*
Carry out a nuclear safety evaluation.-

Allow maximum flexibility in procedures.-

Ensure that adequate technical support is available,-

Have daily coordination meetings.*
,

I

Identify the decision maker on behalf of the utility for each shif t.-

Decontamination Equipment

Consider secondary containment penetrations.-

Flexible metal suction hose may fatigue.-

Calibrate instrumentation and prepare standards early.-

Coordinate contaminated equipment transportation.-

Provide adequate spare parts.-

Check new equipment early.-

Utility supplied material must meet design criteria.-

.. .

. . . . .
. . . . . . . . _ _ _

_ _ _ _ _
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Field implementation

Evaporation will nduce volume, j=

Oxides " plugging" cracks may dissolve and create leaks. j-

fSumps may nx]uire trace element analysis.-

Always add acid to base. ;-

Coordinate with all outage activities. !-

Cleanup process water adequately.-

Provide adequate ion exchange flow.-

Maintain proper pli control.-

1

Provide extra resin capacity for in-leakage. |
-

1 hintain solvent level below jet pump slip joints.*

s fully walldown initial valve alignment.-

LOMI is effective on HWC oxides. j*

Don't leave faulted LOMIin the system.*

Remarks / Potential for dose limitation:

References: Vandergriff, D.M.," Overview of Recent Utility Experience with Part System;

| Decontamination", Proceedings, EPRI Conference on Radiation Field Control, Palo Alto, ;

; California, April 9-11,1991, editors C.J. Wood and H, Ocken,
! -

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

! Status: In progress Last Update: June 26,1991
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DECONTAMINATION OF BEAVER VALLEY STEAM

GENERATORS USING THE CAN-DEREM PROCESS

Keywords: CONTAMINATION REMOVAL; DECONTAMINATION; STEAM
GENERATOR; CAN-DEREM; CAN-DECON; RWCU; RHR; COBALT;
ANTIMONY; NICKEL; 1RON; CHROMlUM; STAINLESS STEEL; INCONEL

Principal Investigator: Project Manager:
Robert Speranzini R. Voit
Atomic Energy of Canada Atomic Energy of Canada
System Chemistry & Materials System Chemistry & Materials
Chalk River Nuclear labs Chalk River Nuclear Labs
Chalk River, ONT K0J IJO Chalk River, ONY K0J IJO
CANADA CANADA
Phone:(613)584-3311 Phone: (613)584-3311

Objectives: The objectives of this project were:

1. To carry out an assessment of the CAN-DEREM and CAN-DECON processes for
the decontamination of the steam generators of the Beaver Valley Nuclear Power
Plant.

2. To assess the results of the Beaver Valley decontaminatian and other recent
developments.

The recent developments in work on the CAN-DECON and CAN-DEREM processes include a
lowering of the temperature during decontamination from 120 *C to 90 *C; a lowering of the
concentrations and utilization of weak base ion exchange resin, resulting in lower wastes; a
program to increase the effectiveness of the AP step in the process; reinoval of antimony.

Comments: CAN-DECON utilizes citne acid, oxalic acid and EDTA and has been
successfully used in 14 full-system with fuel decontaminations of CANDUs as well as 19 BWR
and 5 PWR subsystem decentaminations. CAN-DEREM, which utilizes only the citric acid
and EDTA steps,is less corrosive.

Predecontamination assessment involved characterizing Beaver Valley artifacts to decide
whether to use CAN-DECON or CAN-DEREM. Ilaving decided on CAN-DEREM, to decide
on the number of AP/CAN-DEREM cycles, decide on the optimum % by weight of AP and
the optimum time for the AP and CAN-DEREM steps.

It was found that for the first step, CAN-DEREM dissolves most of the oxide within 8 hours,
after which there is no further dissolution. CAN-DECON reaches the same effectiveness af ter
20 hours, but then continues to dissolve further layers of oxide. The effect on dissolution of
the second CAN-DEREM step is even quicker.

Remarks / Potential for dose limitation: In summary, CAN-DECON/CAN-DEREM -
dilute regenerative technology has been well established, with 18 years of experience. The
CAN-DEREM process has been used in 7 subsystems, including RHE, CVCS, RH R, RWCU
and steam generators at both PWR and P"7 plants,

. . . . . . . . , , . . _ .. , . .
. . . . . . .
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4 At Ucaver Valley it was found to be effective, with decuntamination factors of between 4 to 9,

{ it produced negligible corrosion, low volumes of waste, and could be carried out .vith
i relatively short decontamination times of trtween 8 and 10 hours.
1

'

d The process is presently tving qualified by Westinghouw Electric Corporation for full-system
i- decontamination of PWRs.
I
1 References: Speranzini, R.A., R. Voit and M. Helms," Decontamination of Beaver Valley
3- Steam Generators Using the CAN-DEREM Process", Prowedings, EPRI Conference on

}
Radiation Field Control, Palo Alto, California, April 9-11,1991, editors C.J. Wood and H.

. Ocken
1

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

! Status: In progress Last Update: June 26,1991
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PWR FULL REACTOR COOLANT SYSTEM CHEMICAL [
;

DECONTAMINATION t

Keywords: CONTAMIN AT:ON REMOVAL; DECONTAMINATION; PWR; ,

FULL-SYSTEM DECON FAMINATION; CAN-DEREM; LOMI
i

Principal Investigaton Project Manager: i.
'

Philip Niiller Philip hiiller
*

Westinghouse Elect ic Co. Westinghouse Electric Co.
Atanager, Plant Application Nianager, Plant Application i
P.O. Ikn 2728 P.O. Ikw 2728 i

Pittsburgh, PA 15230 Pittsburgh, PA 15230 i

U.S. A. U.S.A. .

Phone:(412)256-6111 Phone:(412)256-6111 [

Objectives: The potential long-term benefits of full primary system chemical f
decontamination are significant for pressurized water reactors. However, a detaiksi
qualification of the vanous decontamination processes available is required, both with the fuel ,

"

removed and the fuel in place. This prc. gram is underway and includes beth Westinghouse
and Combustion Engineering designed reactors. It has been divided into three phases. The ,

seco..d phase of the program is now complete. The objectives of the second phase were:
.

1. To qualify the chemical decontamination, through the AP/CAN-DERENi and ;
AP/LOMI processes, of the full primary system of Westinghouse and Combustion

,

Engineering designed pressurized water reactors, with the fuel removed. ,

2. To complete a fuel decontamination qualification program. [

Comments: The following tasks were completed: i
I1. Material corresion and compatibility test program.

2. Fluid system 3 evaluations. [

3. RCS equipment evaluations. [
4. Waste management. |
5. Radiological evaluations. ;

6. Nuclear safety evaluations. !

7. Development of decontamination technology; cost and schedule estimates; design of
equipment.

The main highlights were: ;

1. AP/CAN-DEREM and AP/LOMI were qualified for three applications. ;

2. No prefilming of specimens was carried out. [
3. Particulate testing and wear and friction tests were completed for both processes. !

4. Off-normal tests were conducted for the two processes. ;
5. Processes were qualified at boron concentrations ranging from 0 to 650 ppm. -

.
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! Remarks / Potential for dose limitation: The following is a part of the fuel

j. decontamination program:

j 1. General corrosion data for Zircaloy-4 and Zirlo were obtained from the current

j program,

2. Fuel decontamination demonstration is to be performed on four assemblics, two
j

using CAN-DEREM and two using LOMI. ,
'

I

i J

a 3. The four assemblies will then be reinstalled in the VC Summer nuclear plant for one

j more cycle and then inspected, -j

| The main conclusions of the study so far are: -(
i*

i 1. Results are extremely positive. !

| 2. Minimal effects of chemical reagents on most primary system materials and ,

i components.

! 3. Certain pre- and post-decontamination inspections and modifications are
i recommended. ;

j 4. Potential benefits are significant.

i 5. Qualification without fuel is now complete; qualification with fuel will be completed

j in early 1993.

] References: Miller, P , *PWR Full Primary System Decontamination Program", Proceedings,
j EPRI Conference on Radiation Field Control, Palo Alto, Californ'a, April 9-11,1991, editors

| C.J. Wood and H. Ocken.
i
i Duration: from:1990 to:1991 Funding: N/A

Status: In progress Last Update: November 18,1991 :
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BWR FULL-SYSTEM DECONTAMINATION
.

,

Keywords: CONTAMIN ATION REMOVAL; DECONTAMIN ATION; BWR;;

} FULL-SYSTEM DECONTAMINATION: LOMl; AP/LOMI
4

| Principal Investigator: Project Manager:
i Barry Gordon Barry Gordon
4 GE Nuclear Energy GE Nuclear Energy
! lead Engineer lead Engineer

9 lbl5A 9 125 n ,,

| U.S.A. U.S.A.

j 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:

,

;

j 1. Long term materials performance.

2. Decontamination process and system interaction.:

! 3. Rad waste.
4

! 4. Recontamination.

5. Economics.a

t

} 6. Licensing.

| 7. Fuel evaluation.

| Some of the specific full-system decontamination it. sues being addressed are:

| 1. Corrosion during the decontamination itself.

f 2. Post-decontamination corrosion.

3. The effects of decontamination on non-mettalics.

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

1

; A description of the LOMI process as applicable to BWRs: during this work*

| functional process guidelines were identified and sampling and analytical
j techniques developed.
.

Evaluation of materials compatibility: conclusions were that LOMI is acceptable,1
*

j AP/LOMI appears to be promising but NP/LOMI is unacceptable for full-system
decontamination,'

i Development of decontamination equipment and analysis of system interaction: e.g.*

decontamination engineering background and system boundaries were formulated;
operating conditions for the decon of RPV, RHR, Recirc, RWCU, CRD were*

established.'

4
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i *

; Previous experience was examined and cost benefit analysis was carried out: ISD-

| and recontamination experience of relevant types of reactors which had undergone
i FSD was examined, recontamination mitigation techniques were evaluated,
i exposure and critical path savings versus waste and other costs were considered.
3

{ Shielding and exposure related factors were examined.-

{ Remarks / Potential for dose limitatlan: A great deal of the work has already been -
1- completed. A topical report is to summarize the following:
1

1. A generic description of the LOMI process as qualified for FSD of BWRs.j

j 2. Review of previous BWR LOMI experience,

j 3. Technical support of all calculations and assumptions.

{ A plant specific report will deal with the following topics:

| Identification of differences between generic topical and plant specific differences. It*

j will deal with such items as metallurgical differences, chemical matters, etc.

Evaluation of the effect of such differencr+ on potential applications.'

References: Gordon, B.M.,"BWR Full System Decontamination", Proceedings, EPRI,

| Conference on Radiation Field Control, Palo Alto, California, April 9-11,1991, editors C.J.
; Wood and H.Ocken.
:

! Duration: from:1989 to:1992 Funding: EPRI and Commonwealth Edison
| Company (CECO)
,

1 Status: In progress Last Update: December 16,1991
1
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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; LITHlUM; PH; M ATERI AL; CRUD AN ALYSIS; i
GAMM A SCAN _ f
Prir cipal Investigator: Project Manager: '

,

hitchad Oriscoll Otto Harling '

MIT Nuct ir Reactor Laboratory MIT Nuclear Reactor Laboratory ;
138 Alban,, Street Building NW12-204 138 Albany Street Building NW13-259 ;
Cambridge, MA 02139 Cambridge, MA 02139 !

U.S.A. U.S. A. !
Phone: (617)253-4219 Phonc: '

Objectives: The objectives of this work are:

1. To design, construct and operate an in-pile facility which ekwely simulato the PWR j

Primary Coolant System with respect to Crud transport, temperatures, g radients, I

ma terials, etc. :

2. To carry out a series of experiments on the effect of coolant pH on er asion i
product activity buildup, i

e

Comments: The experimental program consisted of the following: ;

1 Seven one-month-long in-pile runs preceded by 2 months of out-of-pile ;

pretreatment under primary coolant conditions. )

2. Principal runs examined effect of pH (LiOH) at constant Baron (800 ppm B) for
pH300'C = 6.5, 7.0, 7.2, 7.5. ;

3. Loop sacrificed for post-run examination, such as gamma scans and crud analysis.
The major findings were as follows:

1. . The solubility based picture of corrosion product transport was supported by the !

tests. .

2. A value below 6.5 for pH30tPC was found to be very detrimental. Values of 7.2 to !
7.5 showed appreciably less activity buildup. .

I
3. The pH and heat flux effect on surface crud morphology correlated with differences j

in activity buildup. i

Remarks / Potential far dose limitation: Future work. willinclude: ;
,

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

2. Discussions of a zinc injection test and possible implementation.
3. Preliminary consideration of surface treatment evaluation.

.
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References: 1. Driscoll, M.J;, G.E. Kohse and 0.K. Harling, "PWR Coolant Chemistry
Studies in Support of Dose Reduction Using in-Pile Loops at MIT", Proceedings, EPRI
Conference on Radiation Field Control, l'alo Alto, California, April 9-11, if 11, editors C.J.
Woal and 11. Ocken. 2. EPRI TR-100156, report, December 1991.

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

Status: Completed Last Update: April 17,1992
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! SOLUDILITY MEA iUREMENT OF CRUD AND EVALUATION
:

OF OPTIMUM PH
!
i

Keywords: CONTAMINATION PREVENTION; CRUD; PH; SOLUBILITY;
' NICKEL; COBALT; PWR
1

Principal Investigator: Project Manager:i

) Yasuhiko Shoda Yasuhiko Shoda

j Mitsubishi Heavy Industries Mitsubishi Heavy industries
Research Engineering / Chemical Lab. Researcb Engineering / Chemical Lab.

.,

( 138 Albany St. 138 Albany St.

{ Cambridge, M A 02139 Cambridge, M A 02139
1 U.S.. . U.S.A.
"

Phone:(617)2534225 Phone: (617)253-4225
i

Objectives: To derive the optimum pH for Pressurized Water Reactor from measurement of4

j the solubility of crud.

: Comments: It is well known that occupational radiation exp ures may be significantly
reduced by decreasing the amount of crud deposited in the primary circuit. It is aisc known'

| that radioactive crud is 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 preferret' value of the pH should be related to the solub;1ity of the nickel
j mnd cobalt precursors.Therciore the solubility of nickel ferrite was measured, and the most
; cffective pH value war, derived from the solubility data.
i

Remarks / Potential for dose limitation: In 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;

i 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.

I' 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'

i 9-11,1991, editors C.J. Wood and H. Ocken.

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

j Status: In progress Last Update: June 26,1991
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FULL REACTOR COOLANT SYSTFM (RCS)
s

DECONTAMINATION NATIONAL DEMOfISTRATION PLAN h

Keywords: CONTAMIN ATION REMOVAL; REACTOR COOLANT SYSTEM; k
PWR; DECONTAMINATION; FULL-SYSTEM DECONTAMINATION

PrincipalInvestigaton Project Managen
John Parry Stephen Trovato
Consolidated Edison Company Consoldated Edison Company
Senior Mechanical Engineer Senio. Mechanical Engineer
4 Irving Place, Km.1428 4 Irving Place, Rm.1428
New YorL. NY 10(KU New York, NY 10(Kn
U.S. A . U.S. A .
Phonc: 1914)3245038 Phonc (212)460-2Wii

Objectives: Since 1988, the Electric Power Rescatch Institute and 11 utility owners of
pressuriini water reactors have been sponsoring a progiam to determine the technical
acceptability of dilute chemical solvent pmcesses for primary system decontamination. Two
processes, AP/CAN DEREM and AP/LOMI, are being spialified for use in the entire reactor
coolant system of a PWR. ~lhe goal of this pro}; ram is to demonstrate, for the first time in the
United States, full reace c oolant system decontamination of operating nuclear power plants.

'

Cornments: Based on esperience with subsystem decontamination and the findings of this
study, a full system decontamination without fuel should be elfective over five cycles. This
perial could be es' enc a' ..' !$D is combined with imptovements in plant chemistry and a
reduction in wbalt beai...g alloys. Some of the potential benefits are:

Creater ability of the decontaminated plant to obtain skilh'd personnel.
*

Estension in the ability of the utility to respond to crisis situations.*

Smaller, more eqvrienced, and more praluctive crew stres.-

'

Lower contamination levels leading to h ss cleanup manpower,'

Longer stay times for crews.*

Significant improvcinents in praluctivity, and lower operatin;; corts.-

'

Potentiai decrea ,e in the cost of nuclear liability insurance.*

An improvement in the public% perception of nuclear power,in general, nd the*

utility,in particular.

Remarks / Potential for dose limitation: EPRi is attempting to form a cons -tium of
uilities and other organizations to sponsor a national demonstration. Participanto "ill receive
proprietary resulis of the qualification process which will form an important basis . ;r design
for FSD Participants will also be provided specifications, procedures, safety evaluations from
the demonstration. These documents will be largely generic and help the participating utihties
to considerably reduce their own costs for ISD.

. o
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I:PRI will also form an advisory group to gain dites t c=perience and infor mation from the
dernonstration. Participants will be given the opportunity to obtain " hands on" training for
their personnel through the 1:PRI " hun engineer" progrant A training course on FSD will be
given to educate personnel in many aspects of the comptes technohyy.

llefe rences: 1) Parry , J.O., and S. A. Trovato, " Plans for a Full System Decontamination
National Demonstration", Prmvdmgs,1 PRI Conference on Radiation Field Control, Palo Alto
Cahfornia, April 9-11.1991, editors C.). Wood and i1, Oden. 2Prull Reactor System
Decontamination: long Term Radiological Evalua tion," N A1 D/ PA /155/90, Westinghouse
Electric Corporation, June 1990. 3) Proceedings of the El'RI Seminar on PWR Radiation Field
Control, Berkeley, California, March 19ss, ed. C.). Wod

Duration: from:1990 to:1991 I?utidilig: N/A

Status: In progress Last Update: June:!6, tw1
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FULL-SYSTEM DECONTAMINATION OF Tile ilR-3 PLANT

Keywords: CONTAMINATION REMOVAL; DECONTAMIN ATION; PWR;
FULL SYSTEM Dl? CONTAMINATION

l'rincipal Investigaton l'roject Manager:
i'rancois hiotte 11. Wille & R. Riess
SCK-CEN Siemens/KWU
hiot BR3 Hammeriiacherstrasse 12 +14
Ikcretang 200 Postfach 3220
2400 hiol D-8520 Erlangen
11ELCIUhi GEKhiANY
l'honc: 3214 3118 01 l'honc: 49 9131182010

Objectives: The BR 3 nuclear plant wes a Westinghoux designed PWR, rated at 10.5 hiWe.
It was a 1.5 loop unit with stainless steel U-tube steam generators. The plant was in operation
f rom Octolvr 19o2 to June 1987. It was the first PWR to lv dismantled in Western Europe and
was selected as a pilot project for decommissioning by the Commission of European
Communities. CEN/SCK, the owner of the plar:icontracted Siemens AG KWU to carry out
the f ull system decontamination of the plant.

The incentives for full-system decontamination were:

Plant lecommissioning was to be carried out under new and lower radiation*

exposure limits.

hiajor work was required.*

Several options would lv avallable for decommissioning.-

An objective of this project was to minimize radioactive waste as far as possible.

Comments: The CORD (Chemical Oxidation Reducing Decontamination) process,
developed by Siemens AG KWU, was selected for the decontamination based on the following
arguments:

It has a higher oxidation potential.*

A lower chemical concentration is required (< 0.2 Wt %).*

Treatment time is shorter.-

Decontamination factors are higher. '*

Radioactive wastes are smaller.-

No intermediate cleanup is required.*

No flushing is required.*

No cooling or heating up of the solutions are requimd during the first cycle*

(temperature of application is 95"C).

Continuous operation is possible.*

Parti l decontamination experience with the process included 200 main coolant pumps,4a

regenerative heat exchangers, and 9 subsystem decontaminations.
,

i ull-system decontamination was initiated after a plant specific qualification program.
'

.
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Retnarks/ Potential for dose llinitation: The findings may te summarind as follows

Oltctives of full-system deamtamination were fully met at BR-3 and the of ficacy of*

the CORD process for FSD was demonstrattd.

Activity release was higher than estimated; reasons for this are still sFculative.*

Cleanup capacity was small, resulting in long purification times.*

A high radiation field reductk,n was achieved.*

Release of Fe/Cr/Ni was higher than estimated.*

AvailaNe resin capacity limited the application of further cycles of CORD.*

References: 1) Wille, IL R. Riess and F. Motte,'Tuture Developments in Processing
Decontamination Waste", Proceedings, EPRI Serninar on Radiation Field Control, Palo Alto,
California, April 911,1991, Editors C.J. Wood and i1. Ocken, Research Report Center, Bos
5N90, Palo Alto, CA 94303. 2) Riess, R.," German Work on Full system Decontamination and
ilR-3 Esperience", Proceedings, EPRI Workshop on Full System Decontamination, Charlotte,
North Carolina, June 4 5,1991, Editor C.J. Wood, Research Report Center, ikn SN90, Palo
Alto, CA 94303, U.S.A.

,

Duration: from: 1980 10: 1991 Funding: N/A

Status: Complete Last Update: June 26,1991
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FUTURE DEVELOl'MENTS IN PROCESSING

DECONTAMINATION WASTE

Keywords: CONTAMINATION REMOVAL; DECONTAMINATION; RESIN
OX1DAT!ON; ELOMlX; WASTE II ANDLING; WASTE VOLUME
REDUCTION

l'rincipal Investigaton l'roject Manager:
David 13radbury David Itradbury
tiradtec Limited 11radtec 1 tmited

,

liristol Poh technic !!rtstol Polytechnic
Coldharldur 1anc Coldbarldur lane
liristol, 115161QY1 !!ristol, ilS16 IQY1
UK U.K.
Phone: 44/272/763937 Phone 44/272/763937

Objectives: Conventional decontamination waste handling processes are satisfactory for
sub+ystem decontamination, but iratuate for futl+ystem decontamination. They are tused
on evaporation / precipitation or ton eschange The problems with the current processes
usually are:

rscessive volume, both of the waste and the handling aluipment.*

Their < helant content.*
,

Their radiation stability.*

The problems w ith cementation.*

The objectives of the posent program are:

To reduce waste volume by removing unwanted components from the waste.*

While doing so, to avoid chan;;e3 to qualified decontamination processes.*

Comments: Two techniques are under development: (a) ELOMIX,(b) Resin Oxidation.

The purpose of the ELOMIX process is:

Reduce w iste volumes Imm LOMI decontamination.*

Reduce chelant hudings in LOMI waste.*

Reduce chemical requirements.*

Separate radioactivity from organic substances.-

Allow storage and radioactive decay prior to burial.-

The purpose of the resin oxidation pmcess is:

Uw low temperature wet oxidation to destroy chelants and n sin.*

Achieve better waste form, no chelant content, and volume reduction.*
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llemarks/ Potential for dose lignitation: Current status of the Et OMix praess is as [
follows: i

!
lhtensive lateratory work has been completed. 1*

Successful on-site trial was carried out at Dresien..

*

A scaled up second phase is under way, f*
'

Current status of the resin oddation process is:
i

40 cubic feet of resin has been processed in the trials-* ;

NRC topical report tests are under way. ,i*

The next stage will be active trials. j*

lleferences: firadik y, D., Tuture Developments in l'socessing Decontamination Waste", {
Proceedings, EPRI Conference on Radiation Field Control, Palo Alto, Califoinia, April 911, [
1991, ed tors CJ. Wood and 11. Ocken.

,

Durallon: fronu 1990 to:1991 l'unding: N/ A [

Status: In progress 1.ast Update: December 17,1991 |
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ItEDUCTION OF CillTICAL PATil TIME FOlt ilWil
itEClitCULATION SYSTEM DECONTAMINATIONS

Keywords: CONTAMIN ATION Rl!MOV AL; Dl!CONTAMIN ATION; llWR;
Rl! CIRCULATION SYSTl!M; RWR; LOMI

Principalinvestigaton l'roject Manager:
T. Deaman T. Ik' aman
tendon Nuclear Servues Inc. london Nuclear Services Inc.
2 Buffahi Ave. 2 Duffalo Ave.
Niagara i alls, NY 14303 Niagara i alls, NY 14303
U.S.A. U.S. A.
Phnne: (71N282el2 Phone:(716)282M12

Objectives:10 identify methods for reducing the critical path time requiris! to perform
chemical decontamination of the reactor water circulation system in a BWR by esamining
at tual tasks that af fect critical path during decontaminations and identifying time reducing
approaches for each task.

The main tasks considered were:

Task 1. Draindown of systems and preparation of the Reactor Water Recirculation System
(RWR) for the decontamination,

lask 2. Performance of the RWR decontamination.

lask 3. Performance of reagent removal.

Task 4. Return of RWR to norrnal status.
l

Comments: Among the suggested improvements were the following:

Task 1: Connect decon equipment to system prior to drain down and use decontamination
equipment to equiite draindown.

Task 2: Adjust the flowpath to perform a single phase application without permanent system
modifications [vrform injection of LOMI chemicals simultaneously and tailor injection rates to
the specifics of the system.

Task 3: Increase the ion exchange processing . ate and use a drain and refili technique, rather
than a recirculating one, for final polishing

Task 4: Initiate as much restoration of the RWR as possible in parallel with the completion of
task 3, reagent removal. Also hiosen restrictions on drywell access as soon as possible after the
initiation of task 3. Usually this can start after 3 or 4 purification half lives.

Remarks / Potential for dose ilmitation: The main conciusions of this program were:

Sipiificant critical path reductions can be achieved in (vrforming RWR*

decontaminations.

The level of reduction will vary according to the amount of effort employed.-

.
. .
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In absolute terms, the ivtential .smngs have tven estimatal at letween 14 and 66*

hours. As a percentage, these represent savings letwwn 14% and 60% based upon
,

an average current duration of 110 hours. !
>

Ileferences: Ik aman T.A.,'' Reduction of Critical Path Time for llWR Recirculation System [
.

Decontamination", Proceedings, EPRI Conference on Radiation Field Control, Palo Alto, j

California. April 9-11,1991, editors C.J. Wood and 11. Ocken.

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

Status: Completed Last Updatc: June 26,1991
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lh11'ItOVEN1ENTS IN Tile LOh11 DECONTAh11 NATION

l'ItOCESS ,

i

|

Keywords: CONT AMIN ATION REMOVAL; LOMl; DECONTAMIN ATION '

Principal Investigator: Project Manager:
Jerry Snuv David It adburyt
Niagara lechnical Consultants liradtec Limited

| 624 28th St. liristol Polytecimic
'

Niagara i alb., NY 14301 Coldharlsour Lane
U.S A. liristol, 0516 IQY

,
'

UK
l

l' hone: (4161937-5454 Pimne: 44 /bb6/890''44

Objectives: There have been a number of improvements and inoJifications to the 1 O\il
decontamination process. These nushfications have involved elimination of requirement for
mtror,en purgmg of the annulus durmg RRS decons, leading to simpler operations: reductions
in the leagent margin from llet 1o 500 and in the ratio of picolinic acid to vanadium from
6:1 to 4.5:1, resulting in reduced costs and less waste. Other improvements have been the
mtroduction of ionic A3n5 for cleanup and utilitation of low formate vanadous formate to
forther reduce the waste volume.

The objective of the present progsam was to examine, evaluate and develop additional
improvements and nuwlifitation . to the LOMI process.

Comments: The improvements presently being developed are:

| QualificatLn for f ull-system decontamination in BWR and PWR plants with fuel*

| removed. This should improve DFs in all areas.

| I urther reduction in the picolinic acid to vanadium ratio to 31.This will further*

| reduce cost and reduce wastes.

| Application of the process in the presence of boron, which has potential wr*

f ull-system decontamination with the fuel in place.

Evaluating other suppliers for vanadous formate, which should increase*

competitiveness, lower material costs and increase the reliability of the supply of
the formale.

Removal of non-ionizable impurities from the vanadous formate, which should*

j reduce the ' LOC problem during the final cleanup.

Itemarks/ Potential for dose limitation: Many new developments are taking place in
decontamination technology. Among thew are:

For LOMI:

I. Reduction of picolinic acid ratio to 3:1.*

Development of the ELOMIX process.*

Development of the resu.midation process.*

These developments should drastically reduce the wastes from the LOMI process.

I

!
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j ior CAN DICON/CAN Dl;RI:ht
[

Removal of oxalic acid.+

b

Useof A365 resin.*

Use of a sulphur free inhil>itor,*

lkith prtxcws are lieing sjualified for full system (bwntamination. f
r

lleferences: 1. 5mee, J.L and D. litadl>ury," Improvements in the IOMI I Awntamination ;
Pnwew" Prtweedmgs, FI'Rt Conference on Radiation l'icld Control, Palo Alto, California, j

April 411,1991, editors. C.J. W(ul and i1. (kken. 2. " Reformulation of the i Ohil Chernical i.

Decontamination Reagent", til'RI NI'-727n, fin.d Report, May 1991. j'

i

Duratinti: f rom: l'ivo to: l'891 17unding: N/A |
t

Status: Completed Last Update: A pril iti,1992
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FRANCE R-324 :
;

i

*

ItADIATION FIELDS TitENDS AND CONTIlOL AT FitENCil
t

PWIUS :
,

!

Keywords: CONTAMINATION PREVENTION; RADIATION FIELD; PWR; !

CHEMISTRY; COBALT REDUCTION; DOSE RATE {

Principal Investigator: Project Manager:
7

I,'hilippe Ridou s Alain 11rissaud j
Electricite de france Ekstricite de France >

Septen/TlFRP Septen/Til RP [
'

1214 Avenue Outrievor 12-14 Avenue Outrievoz
64628 Villeurbanne 60628 Villeurbanne i

'
FRANCE FRANCE
Phone: Phone:

!

Objectives: The objectives of this program are to monitor the dose rate and colkctive dose >

trends at French P%s and develop improved dose rate and radiation field control measures. ;
.

Comments: The methodology consists of three principal steps:

1. Predict murce . and dose rates - depositn! activity is predicted by means of the ,

PACIOLE code, dow rate calculations are carried out by means of MERCURE 4 |
and increasingly through PANTHERE VI codes. !

2. 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 af ter plant shutdown. At some plants, conosion
7

product activity deposits are measured using gamma ray spectroscopy with a ;

special device called "EMECC". ne technique has been developal by CEA and [
qualifksi at EDF NPPs. |

3. Analyze any discrepancies between the pndictions and the actual measurements - [
the analysis is carrkd out by means of the TIGRE RP sof tware developn! by EDI . ;

From this data, the influce.cc of various parameters, such as primary coolant chemistry and i

shutdown procedures, may be evaluated on the development of radiation fields. |

Remarks / Potential for dose limitation: At the present time, the averag;e 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 i

for older plants, and 60 person-Sv/h for others. Further dose rate reduction should be possible
for future plants. Present offorts are directed towards raluctions in collective dose and t

'
meeting the n commendations of the ICRP.

The same methodohy;y will be applied for colk ctive dose reduction as for dose rate reduction. |
The use of ALAR A 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.

|
t

I
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l(eferences: Ridoux, P., and A. liri>wud, " Radiation liids 'l reuds and Control at I rench !
PWR's", Proceedings, EPRI Conference on Radiation Field Control, Palo Alto, California.

'

'

April 9-11,1991, editors C.J. Wood and H. Ocken. !.

!

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

Status: In progr(ss Last Update: Novernber 21,1991
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WELDAlllLITY OF NOREM FOlt IN-SITU REPA'l? 6

REPLACEMENT

Keywords: CONTAMIN ATION PREVENTION; NOREM; REPAIR; WELDING

Principal Investigator: Project Manager:
M. Philips & S. Fmdlan Douglas Vandergriff
J.A. Jones Applied Research J.A. Jones Applied Researth
Repair Applications Division hianager, Special Projects
P.O. Ikn 217094 P.O. Ikn 217094
Charlotte, NC 28221 Charlotte, NC 28221
U.S. A. U.S. A.
Phone: (7t4)547-6177 Phone: (704)547-6177

Objectives: The objectives of this program were as follows:

1. Develop a cobalt-free hardfacing alloy which can tv used for in-situ
repair / replacement of valve seats and other similar components.

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

'

stainless and low alloy steel substrates.

3. Develop welding parameters which require minimal preheat and post weld heat
controls.

4. Demonstrate an all position /in-situ application utilizing a commercially available
GTAW AU welding system.

5. Demonstrate the ability to repair a NOREM alloy deposit.

Comments: The main characteristics that have an in0uence on parameter development for
NOREM are:

Crack free dernit*

I Ikad appearance-

Hardne3s-

j

| Deposit chemistry-

1

.

These were all investigated during the study.
,

I Material testing for the NOREh1 weldability program was carried out by examining the
following:

| Galling wear*

{ hh'chanical wear*

Chemical analysis*
4

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

Welding filler metal wires conforming to NOREM B1 and 14 compositions can be*

produced in small diameter suitable for GTAW niuipment (0.015).

e

i

!

e
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I
NOREM B1 can le deposited on stainless steel with no preheat yielding acceptable !*

results. !

A two-layer NOREM B1 deposit yields galling wear results comparable to Stellite 6. |*

NOREM can be deposited in situ,in all positions utilizing commercial GTAW-AU j*

equipment.
*

References: Vandergriff, D.M., M. Philips and S. Findlan,"Weldability of NOREM for
in-Situ Repair & Replacement", Proemlings, EPRI Conference on Radiation Field Control, Pale
Alto, California, April 911,1991, editors C.J. Wood and 11. Ocken. '

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

Status: In pmgmss Last Update: Novemtvr 22,1991 [
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HIGH PH OPERATION AT SWEDISH PRESSURIZED WATER

REACTORS

Keywords: CONTAMIN ATION PREVENTION; PH; PWR; CilEMISTRY;
WATER CHEMISTRY: STEAM GENERATOR; COBALT; ALLOY 600;
ALLOY 690

Principal Investigaton Project Manager:
P. .Aronsson P. Andersson
Swedish State Power Ikurd Swedish State Power Ikurd
S-43022 Vaeroebacka S-13020 Vaeroebacka
SWEDEN SWEDEN
Phone: 46/340-67190 Phonc: 46/3404J190

Objectives: Heavy crudding of some fuel assemblies and increasing dose rates lead to the
use of high pH chemistry (pH300*C af up to 7.4) at Ringhals 2 NPP in the early 1980s. Iligh
plI chemistry was alw subsequently utilind at Ringhals 3 and 4, resulting in low dow rates
at these plants. The wmewhat adverse results of recent crack initiation studies in alloy 600, _

__

together with concerns about enhanced fuel cladding oxidation has lead to a slightly more
conservative approach.

The ob}ective of the present work was to arrive at an optimum value of pil300'C for the
Ringhals 2,3 and 4 primary coolant which would give the best results for dose rate reduction,
mitigation of stress corrosion cracking in alloy 600 steam generator tubing and prevention of
hydriding in guide tutes.

Comments: The original Ringhals 2 steam generators, which had mill-annealed alloy 600
tubes, have been replaced by new stea n generators with the more robust thermally treated
alloy 690 tubing and the power of Ringhals 2 has been uprated.Therefore, operating this plant
with higher lithium concentrations than 2.2 ppm should have been possible. How''ver,
cladding material problems in a bad fuel batch, together with hydriding of guide tubes, has
necessitated restricting lithiurn to 2.2 ppm. All three Ringhals plants now start their cycles at
the maximum lithium concentration and a pH300'C of 6.9.They then proceed until a pl130(FC
of 7.24 is established.

The dose rates have been low at all three plants since the introduction of high pH chemistry,<

with the dose rates being lowest at Ringhals 4. Another factor contributing to the low dose
rates is the substitution of zircaloy fuel grid spacers which are free of cobalt content.

Remarks / Potential for dose limitation: Our data support that high pH chemistry
seems to promote low dose rates, and that the introduction of this type of chemistry early in
the life of the plant is advantageous. High pil chemistry also seems to result in low fuel
crudding.
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lleferences: Aronsmn, P.O., P. Andersson, S. Duniec and O. Erison, *lligh pli 0;vration at I
Swedish PWR's", Prtxmlings, EPRI Conference on Radiation I ield Contiel, Polo Aliv, !
California, April 9-11,1991, editort. C.I. Wmi and H. Ocken.

{
J Duration: from:1990 to:1991 Funding: .N/ A {
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RADI ATION 1lELD CONTitOL llY EAltLY llORATION DUltlNG
SilUTDOWN AT llEAVEll VALLEY l'OWEll STATION

Keywords: CONTAMINATION PREVENTION; R ADI ATION 11UILDUP;
DORATION; RADIATION FlELD

Principal Investigator: Project Manager: |
F. Liptak Victor Linnenbom, Jr. [
Duquesne Light Company Duquesne Light Company ;

Deaver Valley Power Station Beaver Wiley Power Station |
P.O.Hos4 P.O. Box 4 i
Shippingport, PA 150r Shippingport, PA 15077 ;

U.S. A . U.S. A. {
Phonc:(412)393 7848 Phonc: (412)393-7789 ;

i
Objectives: Deaver Valley is a two unit power station. During shutdown for the seventh |
refueling outage at Unit 1 in 1989, plant prol@ms forced operations personnel to borate to L

greater than 2,(kX) ppm boron with the Reactor Coolant System temperature above 3tWl; A |
large release of soluble cobalt 58 and cobalt 60 occurred, resulting in reduced out-of-core j
radiation helds by as much as 20L Moreover, over three times as much radiocobalt was !

removed as had been during previous shutdowns. The Co-58 to Co40 ratio was also i
significantly different f rom the cobalt ratios observed during previous shutdowns and !
hydrogen peroxide additions, indicating that the source of the radiocobalt was outside the {
core.

The objective of this prog, ram is to evaluate the estent of the impact of early boration on
radiation fields and to determine the optimum conditions for early boration.

;

I Conunents: The early boration resulted because there was an increaw in the monitoring f
! requhements due to a crudburst occurring during the cooldown of Unit 2, and a failure of |
1 instrumentation dtering the cooldown of Unit 1. ;

f
The early boration of Unit 1 lead to a large release of soluble activity, which was 1(K) times !

; higher than previous s.hutdowns. This activity was preponderantly Co-58 activity. There was !

no crud burst. !
, i

| Substantial reductions in out-of-core radiation fields were noint For example, the NR heat |

| exchany;cr hotspot dose rate came down from 7,000 mR/h to 50 mR/h; the NR beat exchanger |'

general area dose rates were reduced to 25 mR/h 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 [
dose rates were reduced by 20% i

,

t
Subsequent peroxide addition gave a small additional release. j

Remarks / Potential for doe limitation: A new test of early imration is to be carried om
with the (c'. lowing measures in pla e:

.

;
Early boration.- *

Lithium removal enhanced. f
*

I

1 +

!

L

I
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Enhanced radiation field monitori;.g.*

Chemistry monitoring to indude metals.+4

The Beaver Valley data will then tv compared with data from other plants. j

References: 1.innentom, V.J., F.P. Liptak and K.J. Winter, '' Radiation Field Control by Early . i

lloration during Shutdown at Beaver Valley Power Station", Proceedings, EPHI Conference on }
'

;Radiation Field Control, Palo Alto, California, April 911,19!11, editors C.J. Wml and 11.
Ocken. |

,

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

d

6

Status: In progress Last Update: December 19,1991 j
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lilGII Pil OPERATION IN AllU COMBUSTION
ENGINEERING PLANTS

Keywork: CONTAMIN ATION PREVENTION; Pil; WATER CHEMISTRY;
CHEMISTRY; DOSE RATE; PWR

Principal Inyt stigaton Project Managen
Thomas Beinete A.Gould & P.Crinigan
AllB Cornbustion Engineering florida Power and Light Company
jrOO Prospect Ilill Road llattimore Gas and Electric Company
P.O. Ikn 5(U U.S.A.;

Windsor, CT 0n095
U.S.A.
Phone:(2031285-9261 Phone:

Objectives: Two pressurized water reactors of Combustion Engineering design, Calvert
Chffs and St. Lucie, have been sehrted for trials with high pit chemistry. The reasons for the
trial include positive results of laboratory studies, considerable success in the nuclear industry
with pil of 6.9, and the pioneermg work of the Iliblis and Rieghals nuclear plants with hip;her
pH values.

Comments: Pnor to the introduction of elevated lithium chemistry, the experience of
Calvert Cliffs was as follows:

Dose rates in steam generator channel heads were 5 R/h.*

Shutdown oxygenation crud burst was no longer wen.-

The Reactor Coolant Sptem was very clean.*

Elevated RCS lithium chemistry was implemented in Unit 1 near the end of the 9th cycle and
during the middk of the 8th cycle in Unit 2.

There were some concerns regarding fuel oxides, since oxides on zircaloy fuel cladding have
been generally on the high side of normal for several plants:

Oxides on Calvert Cliffs fuel cladding were similar to what they were during*

operation with normal lithium.

Calvert Cliffs Unit 2 had limited exposure to 3.5 ppm lithium.-

Remarks / Potential for dose limitation: Summarizing Calvert Cliffs experience:

Unit 2 channel head dose rates returned to end of cycle 6 levels.-

The dose avoided was estimated to be 101*

Experience could be compared to other mature plants on high lithium chemistry.*

There were no adverse effects.*

.
. . .. .

.

. . . . . . . . . .

. .
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Summarizing Saint 1.ucie eywrience:

There was a slight reduction in dose rates in the channel head in both units.*

Esperience was comparable to other mature plants.*

There were no adverse side cifects.*

Refcrences: Ikineke,T. A., P.Crinigan and A.Could,"High pli Opera:.on in ALIB C E
Plants", Pmceedings, EPRI Conference on Radiation Pield Control, Palo Alto, California, April
911,1991, editors C.J. Wood and 11. CALen.

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

Status: In progress Last Update: June 27,1991
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REACTOR COOLANT SYSTEh! SHUTDOWN CHEh11STRY AND
NICKEL h1 ANAGEh1ENT AT 11.U, ROUINSON NUCLEAR

PROJECT

Keywords: CONTAMIN ATION REMOVAL; CONTAMIN ATION
PREVENTION; PWR; RADI ATION FIELD; DOSE RATE; SHUTDOWN
CHEMISTRY; NICi L CONTROL; LITHlUM; PH CONTROL; STEAM
GENERATOR

PrincipalInvestigaton l'roject Manager:
John Riddk Ewell Morgan
NUS Corporation Carolina Power & Light Company
Consultants Manager, Chemistry Services
U.S. A. 411 Fayetteville Strcet

llox 1551, CPD 2 A3
Raleigh, NC 27M)2
U .S..A .

Phanc: Phone: (919)S46-2525

Objectives: The objectives of this program were to achieve conditions necessary for the
decomposition and solubilization of activated RCS corrosion products, thereby woiding crud
bursts (high suspended solids) that may lead to redeposition rather than removal by ion
exchange. The control of specific chemistry conditions during plant shutdown for refueling
are espected to result, over time, in a steady decline in the steam generator channel head dose
rates.

Comments: Japanese experience had shown that, in addition to at-power chemistry control,
additional chemistry control during plant shutdown would aid in removing nickel and
activated corrosion products in the primary system. This shutdown chemistry consisted of:
(a) lowering the pH early during plant shutdown and adjusting coolant temperature to
increa<.e the solubility of activated corrosion products,(b) operating one or more reactor
coolant pumps to increase solubilization,(c) operating the letdown purification at maximum
flow rate, and (d) extending the purification period to increase the activated corrosion product
removal. The data also showed that a significant portion of the release occurred before the
primary system was oxygenated. A steady decline in steam generator dose rates resulted from
this program. Analysis by the consultant indicated there would be beneficial results from a
two-phase program at H.!L Robinson. A nducing phase using hydrogen should cause
nickel.ferite oxide film to decompow, releasing iron and nickel. The oxidizing phase would
create a second release of soluble nickel, free from suspended iron.

Remarks / Potential for dose limitation: Analysis of RCS data trends and the letdown
removal of the isotopes and elements tracked during the shutdown indicated:

1. A total of 288 curies of activity was removed. The relatively low amount of total
activity removed was probably due to the beneficial effects of 335 ppm lithium
progiam which was being simultanwusly used for coerational chemistry.

.- - _ - _ _ _ _ _ _ a
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2. hiore activity was releawJ, wluhlized and removed during the reducing phase
(71%) compand to the oxidizing phase (29%).

3. A sustained release and removalof nickel occurred during the reducing phase. A
return and efficient cleanup of soluble iron also occurred during the reducing phase.

4. The majority of activity released (88% ) was soluble. The total par ticiulate activity
released was small (11% ) during the reducing phaw and 1% during oxidizing phase

5. About 90% of the out-of-core activity was released and removed during the
reducing phase.

References: Morgan, E. A., Fender, B. A., Nwley, W.M., "RCS Shutdown Chemistry During
the 1990 Refueling Outage at H.B. Robinson," Proceedings, EPRI Conference on Radiation
Field Control, Palo Alto, California, April 9-11,1991, editors CJ Wood and 11. Ocken.

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

) Status: Completed Last Update: September 24,1991
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ZINC INJECTION AT MILLSTONE 1

Keywords: CONTAMIN ATION PREVENTION; ZINC INJECTION; ZINC
ADDITION; MILLSTONE; CHEMISTRY

PrincipalInvestigator: Project Manager:
Rolyrt Doherty
NNECO
PO Box 128
Waterford, CT 06385
U.S. A. U.S. A.
Phone: 203 444-4379 Phone:

Objectives: To control buildup of activated corrosion products such as CW) on reactor
water recirculation piping.

Comments: The GEZIP application at Millstone 1 has led to the leveling out of the
recirculation system pipe dose rates at values more than 50% less than predicted for
recontamination without GEZIP. This success was offset by some problems. These concerns
included:

'
1. The production and spread of Zn+5.
2. Zn+5 potential to get into the food chain.
3. Lack of sensitivity of in-plant rnonitoring cevices to Zn45.
4. The extra radwaste curie loading from Zn45.

Remarks / Potential for dose limitation:

References: None

Duration; from:1987 to:1991 Funding: N/A

Status: Ongoing Last Update: September 19,1991
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TIIE EFFECT OF ZINC ON COltitOSION AND
DOSE IIATE CONTItOL

Keywords: CONTAMINATION PREVENTION; ZINC ADDITION; ZINC
INJECTION; PWR COOLANT; DOSE REDUCTION; CORROSION CONTROL

Principal Investigator: Project Manager:
Carl Bergmann J. Esposito
Westinghouse /PWR Owners Group Westinghouse /PWR Owners Group
P.O. Box 355 P.O. Ilox 355
Pittsburgh, PA 15230 Pittsburgh, PA 15230
U.S.A. U.S.A.
Phone:(412)374-51te Phonc:(412)374-51(4

Objectives: To define the cf feet of zine addition to a PWR primary coolant from the
viewpoint of reduced PWSCC and corrosion product generation and transport.

Comments: Results to date show a beneficial effect of zine addition because the PWSCC rate
and general corrosion rates of materials are reduced in simulated laboratory studies.

Remarks / Potential for dose limitation: This appears to be significant by reducing dow
rates and time needed to repair components,

References: J.N. Esposito, et al,"Zine Addition for Enhanced Corrosion Resistance", paper
presented at the Fifth International Symposium on Environmental Degradation of Materials in
Nuclear Power Systems & Water Reactors, Monterey,CA, August 25 29,1991.

Duration: from:1990 to:1992 Funding: N/A

Status: In progress Last Update: November 21,1991
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TI(ACKER: AN ABSOLUTE TUDE-POSITION DETECTION

AND tulle M ARKING SYSTEM

Keywords: REMOTli SYSTEh1; STEAM GENERATOR: REl' AIR;
MAINTENANCE; REMOTE MAINTENANCE

l'rincipal investigator: Project Manager:
A. Kleingeld P.J. van Iloogstraten, Co-Investigator
SClh10 ILV. SCIN10 IkV.
GebrokenJijk 5 Gebrokendijk 5
3:n71.K Goudswaard 3267 Coudswaard
NElllERLANDS NETilERLANDS
Phone: 31 lbo9 3358 Phone: '

Objectives: To develop an alwolute tolv position detection and tube-marking system called
"I R ACKER" for guidance to jumpers in nuclear steam generators during emergency
shutdowns to mimmize radiation cyw.ure and avoid plug or tool positioning;crrors. Other
olvrtives are:

- reductinn of radiation esposure to jumpers engaged in emergency shutdown maintenance of
steam generators, who have to touch and count tube ends to identify tube positions.

- mininuring the ri L of extended down time due to plug pisitioning errors.

. of fering an independent tool for verification of tool and plug krations to Q. A.

of fering a tool for remotely controlled visual inspection of the S.C. tubesheet with data and
image storage capabihty.

Comments: A real time CCD camera image of the tubesheet is linked to the S.G. tulesheet
geometry stored in the computer memory. A remotely controlled light slot inside the S.C.
provides the operator with the link to the I.D. of the illuminated tulv. The same light spot
guides the jumper to the tulv wanted. Images can be recorded continuously as snapshot and
can lv printed.

Remarks /l'otential for dose limitation: This system has significant potential for
reducing radiation exposure during shutdown maintenance of steam generators.

References: None

Duration: from:19W to:1992 Funding: 5 250.000

Status: Final stage, prototype ready 1.ast Update: April 13,1992
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!ID TITLE
___ _ __ |

!
H 13S INNOVATIVE APPROAClIES ATTMl-2 |

|

11-139 IDENTIFY ALL COBALT CONTRIBUTORS IN PNPS !
t

H-140 EVALUATE HOT SPOTS ASSOCIATED WITil SPENT FUEL !

POOL SYSTEM i
i

H-141 SURROGATE LASER DISC PLANT TOUR SYSTEM [
t

H-142 MAINTAIN RADIOLOGICAL EVALUATION FACTORS

11-143 REPLACE FEEDWATER CONTROL VALVE TRIM WITH |
NON-COBALT DESIGN t

11-144 RECIRCULATION PUMP COBALT ELIMIN ATION

11-145 FUEL IMPROVEMENTS TO REDUCE COBALT SOURCE !
!

H-146 ESTABLISH CHEMICAL DECONTAMINATION STRATEGY l
!

I l-147 EVALUATE ZINC ADDITION TO REACTOR FEEDWATER !

(CEZIP) |
H-148 REACTOR CONTROL BLADE MANAGEMENT CONSIDERING

ALARA ,

!
H-149 EVALUATION, POSSIBLE REDUCTION IN OPERAT!ON AND i

TESTING OF CONTROL ROD DRIVES TO REDUCE COBALT -|

INPUT [
!

H-150 PROJECT MINDOS !

H-151 STUDY ON TIIE ALARA POLICY IN KOREA4

,

H-152 REDUCTION OFTIME, EXPOSURE, AND COSTTHROUGH
PLANT DECONTAMINATION

fH-153 REALTOR CAVITY DECONTAMINATION AT V. C. SUMMER

H-154 USE OF RESPIRATORS AND DOSE EXPANSION f
s

H-155 OPTIMIZING WORKER PROTECTION: A PRACTICAL f

APPLICATlON OF RISK ANALYSIS i
:

I

!

!
:

Ild i

;
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ID TITLE

H-156 ADVANCED RADIATION WORKER TRAINING PROGRAM
AND LABORATORY

11-157 ALARA ASPECTS OFTilE CAINERT CLIFFS PRESURRIZER
REPAIR PROJECT

H-15S ACE - ALARA CSNTER'S DOSE-Rl! DUCTION INFORMATION
SYSTEM

H.159 AN EFFECTIVE ALARA AWARENESS PROGRAM

H-160 AN ALARA TRAINING PROGRAM IOR DESIGN ENGINEERS

H 161 SYSTEM DECONTAMINATION OF RWC ' SYSTEM
,

'

H-162 RESISTANCE TEMPERATURE DETECTOR BYPASS SYSTEM
ELIMINATION

11-163 400 R/IIR HOT SPOT REMOVAL AT CCX)PER NUCLEAR
STATION

H-1M INNOVATIVE SHIELDING

H-165 REMOVAL OF CONTROL ROD DRIVE THROUGH ROBOTICS

H-166 DATA ACQUISITION ON PWR CONTAMINATION

H-167 PANTHERE RP: A TOOL IOR EVALUATING DOSE RATES

H-16S THE INGREDIENTS OF A UTILITY'S DOSE REDUCTION
PROGRAM

H-169 METHODS USED TO ACHIEVE OUTAGE GO ALS AT DIABLO
CANYON

3170 RADIATION EXPOSURE REDUCTION PROGRAM AT
MITSUBISHI HEAVY INDUSTRIES

H-171 CLAMS. HELL NO72LE/ PIPE SHIELDING

H-172 FEEDWATER NOZZLE THERM AL SLEEVE HYDROLAZING

H-173 SNUBBER POSITIONING FIXTURE

H-174 'Ol'AL OF FINE CHROME PARTICULATE FROM SPENT
FUEL POOLS BY MEANS OF A RADIAL LAMELLA

11 4
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Category Index for 1lealth Physics Technology Projects

COMPONENT RELIABILITY

H158

:ONTAMINATION PREVENTION

!'139,143-145,147-148,166,170

CONTAMINATION REMOVAL

HI40,146,152-153,161,163,174

OPERATIONAL AND MAINTENANCE TECHNIQUES

H138, i1-142,149,150,151,154-157,159-160,162,167-169,'172-173

RADIATION SHIELDING
I
" H % ,171
i -

REMOTE SYSTEM
4

H165

_ _

.

_

11 5
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Project Manager Index for Health l'hysics Technology Projects
!

Aldridge, Theresa H159-160 Irving, Timothy H169

Anthoni, Serge H166 Klett, L. H156

i Bellefeuille, Jean 11148 Laney, Claude H153

| Borger, David H171-172 Lines, John 11173

Bowman, Chris H142 Lundsten,Jorgen H161

i Brissaud, Alain H167 Mcdonald, Bruce H139-140
i

i Carson, Tom H163 Meyer, Bruce H168

f Cho, Kun-Woo H151 Priest,Jr., John HIM

| Clancy, Bill I1146-147,149 Riggs, Bill H u3-144

| Clough, R. H145 Roccklein, Alan H158 -

j Goshen, John H162 Schluter, Rick H141

! Grahn, Per H150 Vander Velde, Grayling H152
s
! Greenwood, Regis H154 Wallender, Tom H165
i
; Hemmi, Yoshiyuki H170 Williams, Michael H155

| Hildebrand,J. H138

j Hutson, Stephen H157

!

!
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i
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!
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Principal Investigator Index for llealth Physics Technology Projects

Aboltin, Jim H148 laney, Claude 11153

Aldridge, Theresa H160 Mauro, Bill H140

Anthoni, Serge H166 Meyer, Bruce H168

Borger, David H172 Mothena, Paul H162
Bowman, Christine H139 O'Dou, Thomas I1154

Cho, Kun-Woo H151 Piascik, John H145

Clancy, Bill H146 Posselt, John H141

Fromson, Robert H174 Priest, Jr., John HIM
Gottstein, Kevin H173 Ridoux, Phillipe H167
Grann, Per H150 Riggs, Bill H143-144,147

Hammond, Dru H159 Solstrand, Christer H161

Haney, William H156 Vander Velde, Grayling H152

Hemmi, Yoshiyuki H170 Vasquez, George H142

Hildebrand, J. H138 Wagner, Bill H171

Hutson, Stephen H157 Wallender, Tom H165

Irving, Timothy H169 Whisler, Jery H163

Kalfa, Jeff H149 Williams, Michael H155
Khan, Tas H158

11-9
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Sponsor Index for Health Physics Technology Projects j
!

Advanced Manufacturing Technology Mitsubishi Heavy Industries .H170 {
H174 Nebraska Public Power District H163 !

Baltimore Gas & Electric H15,/. ,

OKG Aktiebolag H150 i
Boston Edison Company 't

Oskarshamn NPP H161 :- Pilgrim Nuclear Power Station ;
.

H139-149 Pacific Gas & Electric H169 :

Brookhaven National Laboratory Pemtsylvania Power & Light Company fHI5S H171-173 iCarolina Power & Light Company Public Service Electric and Gas H165 ~t
H168 I

Centre D' Etudes Nucleaires H166 South Carolina Electric and Gas H153, '

167'
Duke Power Company H152 Toledo Edison Company H154,156,
EDF Septen H167 1M
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GPU Nuclear H138 t
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Korea histitute of Nuclear Safety HISI

3.E 59-160 !
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i Contractor Index for Health Physics Technology Projects .

;

i !

!

3 Baltimore Gas & Electric H157 Nuclear Regulatory Commission {
H158

|' Boston Edison Company OKG Aktiebolag H150 |

| - Pilgrim Nuclear Power Station Oskarshamn NPP H16'
H139-140,142-149 3

Carolina Power & Light Company Pacific Gas & Electric H169 !

"""ffy]' "'# # 8 *P^"Y-
'

Cen re 7 Etudes Nucleaires H166 3y

Computer Aided Training, Co. H141 Public Service Electric and Gas H165 j'

Duke Power Company H152 South Carolina Electric and Gas H153, !
162 :

! EDF Septen H167
i Toledo Edison Company H154,156, ;

:
j GPU Nuclear H138 164

! Korea Institute of Nuclear Safety H151 Union Electric Company H155 '

Mitsubishi Heavy Industries H170 Westinghouse Hanford Company :
H159-160 ;

; Nebraska Public Power District H163 :
;
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j Subject Index for llealth Physics Technology Projects

i

| ALARA H151,158-160,168-169 DOSE RATE H167
! ALARA AWARENESS H159 DOSE REDUCTION H150-151, 161, I

AREA DECONTAMINATION H152 ' '

E RO 1lSI H145
g AUTOMATION H170

EXPOSURE REDUCTION 11162 !
j BWR H161,163,165

IIXTERNAL EXPOSURE H154,156 f
CAD H167

FEEDWATER H143,147
CHEMICAL DECONTAMINATIO.N

FEEDWATER NOZZLE H172 fH146 r

| CHEMISTRY H150,170 FILTER H170 !

i COBALT H143-145,149,166 FUEL H145,174 |
COBALT REDUCTION H 139-140, FUEL CONTAMINATION H145 |

fEI MATERIAL H145'

| CO A T,lhiP I IES REDUCTION
! H139 HOT SPOT H140,163 !

! COBALT-FREE ALLOY H143-145 IllYDROLAZING H157,17'
| COMPONENT DECONTAMINATION INDUSTRIAL SAFETY H155 !
i .1140 t

i COMPONENT RELIABILITY H149 INSPECTION H141,149,171-1. 2 !
3

!- CONTAMINATION H166 INSPECTION ANDSURVEILLANCE !
! H149 :
j CONTAMINATION PREVENTION INTERNAL EXPOSURE H154,156 !
;. H150,153,158,167

1

i CONTAMINATION REMOVAL ISOLOCK 300 H153 |
i

H157-158,166 LOW COBALT ALLOY H143-145 5
i CONTROL ROD BLADE PINS AND
| ROLLERS H148 MAINTENANCE H141,162

}

|- CONTROL ROD DRIVE H149,165 MATERIAL - H150 !

| COOPER NUCLEAR STATION H163 NOZZLE SHIELDING M171

i CORROSION PRODUCT H166 OCCUPATIONAL RADIATION ;
d EXPOSURE H151 !i COST-BENEFIT ANALYSIS H151-152, t
i 155 OCCUPATIONAL RISK H155- i

[ DATA ACQUISITION H166 OPERATIONAL AND MAINTENANCE !
) . DECONTAMINATION H146, TECHNIQUES ' H148,158 f152-153,-157,161 t
4

! DOCUMENTANALYSIS H151 OPERATIONAL PRACTICE H141,- ]1494

DOSE- H142
|_ OPERATION H141,149 i

| DOSE ESTIMATE H140,142 OPTIMIZATION H151,155,159-160 !

j DOSE EXPENDITURE H142 PASSIVATION H170 - !
1

;
:

i .
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Subject Index for llealth Physics Tecimology Projects

P1IOTOGRAPIIIC LIBRARY I1141 RISK ANALYSIS 11155

PIPE I1166 ROBOTICS 11165,170

PRECONDITIONING H145,170 RTD BYPASS SYSTEM 1I162

PRESSURIZER I1157 SIIIELDING I1140,157, IN,171

PROCEDURE H168-169 SOURCE REDUCFION H140, 142,
62 f>1

PROTECTIVE APPAREL i1152 SO
PROTECTIVE CLOTHING H152 STEAM GENERATOR I1166

" STRIPPAllLE COATING H153-
PWR H166,170 SURFACE DECONTAMINATlON
RADIATION PROTECTION H146

H155-160,162-165,167-170 TMI CLEANUP H138
RA \ TION SHIELDING H140,158,

TRAINING H156,160

REACTOR CAVITY H153 VALVE H139,143

REACTOR WATER CLEANUP SYSTEM WATER CHEMISTRY H147

WORKER EFFICIENCY H154
RE i UI.ATION PUMP SEAL. H144

WORKER PROTECTION H156
REMOTE SYSTEM H138,158

ZlNC ADDITION H147
RESPIRATOR H152,154

ZINC INJECTION H147,168
RESTORATION H173
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BNL ALARA Center Data Base
'U.S.A. H 138

INNOVATIVE APPROACHES AT TMI-2 l

Keywords: OPERATIONAL AND M AINTENANCE TECHNIQUES; REMOTE
: SYSTEM; TMI CLEANUP

Principal Investigator: Project Manager:

J. Hildebrand J. Hildebrand
GPU Nuclear GPU Nuclear |

1 Upper Pond Road 1 Upper Pond Road {
Parsippany, NJ 07054 Parsippany, NJ 07054 |

U.S.A. U.S. A. j
Phone: (201)316-7595 Phone:(201)316-7595 j

Objectives: The aim of this proret is to explore new ways to perform nuclear plant
operations and maintenance tasks.I

Comments: A centralized Coordination Center enables GPU . Nuclear to maintain close
supervision of work in the reactor building and to minimize the number of people entering, it
has served to reduce exposure and to enhance the supervision of tasks and industrial safety.

Annual employee training includes an evaluation of a radiation worker's ability to dress
properly and to conduct work in a radiological area Preparation for doing actual tasks often
includes practicing planned radiological work in a non-radiological area. TMI-2 radiation

,

workers are provided with a Personnel Access Facility where support personnel assist workers
in donning protective clothing and supervise entries into radiological areas. A computerized )

iheat stress index, personal cooling devices, employee training and administrative controls
limit potentially dangerous heat stress in workers.

The use of battery-powered respirators allows greater worker comfort and efficiency.

Remarks / Potential for dose limitation: Making use of remote supervision to monitor
and supervise the work in the highly contaminated reactor containment building has been one
successful technique to reduce occupational exposures. Extensive use of training mock-ups,
setting up of a dedicated area for dressing in protective apparel, use of battery powered
respirators and the heat stress control program to improve the comfort and increase the
efficiency of radiation workers, have also contributed to the reduction in exposure.

References: J. E. Hildebrand,"TMI-2 Shows the Benefits of an Innovative Approach",
Nuclear Engineering International, October 19S8, Vol. 33, No. 411, pp.14-15. ]t

Duration: frnm:19S8 to:1990 Funding: N/A

Status: In progress Last Update: September 1,1989

1
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BNL ALARA Center Data Base
U.S.A 11 139

IDENTIFY ALL COllALT CONTRillUTORS IN PNPS

Keywords: CONTAMIN ATION PREVENTION; COBALT, IMPURITIES
REDUCTION; PUMP; VALVE; COBALT REDUCTION

Principal Investigator: Project Manager:
Christine Bowman Boston Edison Company
Pilgrim Nuclear Power Station 800 Boylston Street
Rocky liill Road Ik>ston, h1 A 02199

Plymouth, Ni A 02360 U.S. A.
U.S. A.
Phonc: (617) 849-H934 Phonc:(617) 424-2000

Objectives: EPRI and other industry studies have identified about 200 to 300 components of
a typical BWR that contribute significant amounts of cobalt to the reactor systems to be
irradiated to cobalt-60 as it passes through the reactor. This cobalt-60 is the source of most
af ter-shutdown dose. The contributing components include pumps, valves, pipes, and reactor
parts. Overall, they contribute about 231 effective grams of cobalt to the system each year.
This task identifies each of the cobalt contributors in PNPS in order to provide the basis for
cobalt reduction actions.

Comments: Includes list of all cobalt contributors with estimates of cobalt contribution and
effective cobalt contribution grams from now until EOIL Gnd Of Initial License term).

Remarks / Potential for dose limitation: None directly from this task. Ultimately,
assuming an 80% reduction of effective cobalt contribution, would be about 10,368 person-rem
reduction from 21,600 to 11,232 person-rem EOIL

References: hicDonald, B., Boston Edison Company, Pilgrim Nuclear Power Station.
Plymouth, A1 A, LTP (Long Ierm Plan) Item 266, Task No. 266-1-1.

Duration; from:1988 to:1992 Funding: N/A

Status: In progress Last Update: January 6,1992

- _ _ _ _ _ ____--_-
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BNL ALARA Center Data Base
U.S.A. H-140

EVALUATE HOT SPOTS ASSOCIATED WITH SPENT FUEL

POOL SYSTEM -

Keywords: CONTAMINATION REMOVAL; RADIATION SHIELDING:
COMPONENT DECONTAMIN ATION; COBALT REDUCTION: SHIELDING;
SOURCE REDUCTION; DOSE ESTIMATES; HOT SPOTS

Principal Investigator: Project Manager:
Bill Mauro Bruce Mcdonald
Boston Edison Company Boston Edison Company*

Pilgrim Nuclear Power Station Pilgrim Nuclear Power Statian
Plymouth, M A Plymouth, M A
U.S.A. U.S. A.
Phone: 508-747-8295 Phone: 508-7C 8877

Obj ectives: Several local hot spots exist in the spent fuel pool systems. These are currently
ameliorated with temporary shielding. but dose rates as high as 100 person-rem /hr exist in
transit paths. Conclusive data are not available to ascertain the origin of source nuclides. This
task characterizes the hot spots associated with this system, estimates the resultant dose, and
evaluates alternative source reduction actions.

Comments: Report with recommendations and plan of source reduction action.

Remarks / Potential for dose limitation:

References: Mcdonald,8,, Boston Edison Company, Pilgrim Nuclear Power Station,
Plymouth, M A. LTP ltem 266, Task No. 2&i-2-1.

Duration: from:19ss to:1989 Funding: N/A

Status: completed Last Update: January 6,1992

_ _ _ _ _ _ _ _ _ _ _ _ _
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BNL ALARA Center Data Base
U.S.A. 11-141 i

i

SURROGATE LASER DISC PLANT TOUR SYSTEM f
,

Keywords: OPERATIONAL AND M AINTENANCE TECHNIQUES;
M AINTEN ANCE; INSPECTION; OPER ATIONS; OPER ATION AL PR ACTICE;
PilOTOCRAPHIC LIBRARY ,

Principal Investigator: Project Manager:
John Posselt Rick Schlu ter
lloston Edison Company Computer Aided Training, Co.
Pilgrim Nuclear Power Station 4501 Circle,75 Parkway Suite 5370
Plymouth, M A Atlanta, M A 30339 ,

U.S. A. U.S. A.
Phone: 508-747-8194 Phnne: (40 08594)451

,

Objectives: To provide a remote visual photograph of critical areas of the station to aide in
planning design changes, maintenance and operations, as well as aide in training of persomiel
and the public. The computer controlksi lawr disc will be capable of sorting indiviJual
photographs of areas, components or systems from the entire collection. In addition, joy stick

ioperation will allow viewing of a series of photos to pros ide tour capability, as well as zoom
i

and pan capabilities. ;

Comments: o5,000 slides,6 units (each inctudes: video dis, joy stick, Microsof t Mouse,3
video printers,1 IIIM- AT, .. lath Co-processor, TARG A-lOARD,19" color video terminal,
operational manual). i

IRemarks / Potential for dosc limitation: Estimate - 60 Rem during outage -- 10-15 Rem
during operation. Also, dependmg on extent of t.tilization. I

References: None

Duration: from:1968 to:1989 Funding: $157K j

Status: Completed Last Update: September 1,1989
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| BNL ALARA Center Data Base
U.S.A. I1142

MAINTAIN RADIOLOGICAL EVALUATION FACTORS

Keywords: OPERATIONAL AND MAINTEN ANCE TECHNIQUES; DOSE;
DOSE ESTIMATE; DOSE EXPENDITURE; SOURCE STRENGTH; SOURCE
REDUCTION

Principal Investigator: Project Manager:
George Vasquez Christine Bowman
Boston Edison Company Boston Edison Company
Pilgrim Nuclear Power Station Pilgrim Nuclear Power Station
Plymouth, htA Braintree, htA
U.S. A. U.S.A.
Phone: (508) 747- S515 Phonc:(617)S49-8934

Objectives: Evaluations of the projected dose effects of changes in plant facility, operation,
or maintenance are complex. No model is readily available to facilitate realistic evaluations.
As an alternative, radiological evaluation factors will be developed and periodically updated
to normalize all source reduction evaluations. Updating will be at least yearly.

Comments: A document containing the key radiological evaluation factors for use by all
NUORG people working on source reduction.

Remarks / Potential for dose limitation: None directly.

References: Vasquez, G., Boston Edison Company, Pilgrim Ni lear Power Station,
Plymou th, h1 A, LTP ltem 266, Task No. 266-9-1

Duration: from:1988 to:1992 Funding: N/A

Status: In progress Last Update: January 6,1992

. . . . . . .
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.BNL ALARA Center Data Base ;

| U.s.A. 11-143

|
t

*
.

REPLACE FEEDWATER CONTROL VALVE TRIM WITH ,
<

1

NON-COBALT DESIGN;

i

i Keywords: CONTAMINATION P'REVENTION; FEEDWATER; VALVE; LOW
; COBALT ALLOY; COBALT-FREE ALLOY; COBALT; COBALT REDUCTION
a

j Principal Investigator: Project Manager:

| P>ill Riggs Boston Edison Company
; Boston Edison Company Pilgrim Nuclear Power Station

| Pilgrim Nuclear Power Station Plymouth, M A
5 Plymou;h, M A U.S. A.

! U.'S. A.

| Phone: (617)M9-8866 Phone:

| Objectives: Feedwater control valves (main and by-pass) have been found in EPRI studies ,

to contribute about 15 gm/yr of cobalt. Those valves are often rebuilt during major planti

j outages. Non-cobalt alloy designs of internals are available for such control valves. This task
i would determine the availability of non-cobalt replacement internals, evaluate the assurance of
i satisfactory performance, and provide the necessary parts and software to make the change of

| internais at the next occasion for niaintenance.

| Comments: Redesign parts, materials and procedures to effect change.
i
j Remarks / Potential for dose limitation: 836 person-rem from 21 AX) :0 20,7M

person-rem EnlL (End Of Initial License term),( Annualized 44 person-rern/yr). Calculate'

j 12.960 x 285/4420 = 836. :

;

i References: Riggs, W.. Boston Edison Company, Pilgrim Nuclear Power Station, Plymouth,
M A, LTP ltem 266. Task No. 266-8-1. :

i ;

{h
; Duration: frans:1988 to:1989 Funding: N/A

| status: Compicte Last Update: January 6,1992
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BNL ALARA Center Data Base
U.S.A. H-144 i

:

RECIRCULATION PUMP COIJALT ELIMIN ATION j

Keywords: CONTAMIN ATION PREVENTION; RECIRCULATION PUMP
SEAL; LOW COBALT ALLOY; COBALT-FREE ALLOY; COBALT; COBALT
REDUCTION |

Principal Investigator: Project Manager:
Bill Riggs Boston Edison Company r

Doston Edison Company Pilgrim Nuclear Power Static - *

Pilgrim Nuclear Power Station Plymouth, M A *

Plymouth, M A U.S. A. [
U.S. A.
Phone: (617)S49-8 % Phone: -

^

Objectives: The recirculation pump 3 have wear surfaces hardfaced with cobalt alloys. It is
expected that both recirculation pumps will be removed for inspection and overhaul sometime ;

during RFO 8 or RFO 9. In preparation for simultaneous reduction of cobalt in these pumps, -

the actions to evaluate and prepare for use of non-cobalt overhaul parts will be done by this
'

task. This task will also provide an estimate of the cobalt contribution from recirculation
pumps as a basis for decisions. ,

Comments: Recommendation for specified non-cobalt, proven parts for pump overhaul. j
'

Remarks / Potential for dose limitation: Less than 10 person-rem, from 20,600 to 20,590 [
person-rem EOIL (End Of initial License term). Estimate to be refined based on task !

information about cobalt contribution from recirculation pumps.
.

References: Riggs, W., Boston Edison Company, Pilgrim Nuclear Power Station, Plymouth,
M A, LTP ltem 266, Task No 266-8-2. |

?

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

Status: Complete Last Update: January 6,1992 [
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FUEL IMPROVEMENTS TO REDUCE Coll ALT SOURCE

Keywords: CONTAMIN ATION PREVENTION; FUEL; FUEL
CONTAMIN ATION; FUEL M ATERI AL; COBALT REDUCTION;
COBALT-FREE ALLOY; LOW COBALT ALLOY; ELECTROPOLISHING;
COBALT; PRECONDITIONING

Principal Investigator: Project Manager:

John Piascik Ibston Edison Company
Ibston Edison Company Pilgrim Nuclear Power Station
Pilgrim Nuclear Power Station Plymouth, M A
Plymouth, M A U.S.A.
U.S. A.
Phone: 617-849-8%13 Phane: 617 849-8903

Objectives: Fuel contributes to cobalt sources in two ways:

1. Structural materials contain trace concentrations of cobalt.

2. Fuel surfaces can increase the deposition of crud and its in-core residence time for
greater production of cobalt 4A

This task would examine potential improvements such as reduced trace concentrations of
cobalt, improved surfate finish on fuel tubing (electropolishing?), or pretreatment of fuel
tubing.

%
Cominents: Recommendations for fuel procurement specifications.

Remarks / Potential for dose limitation: 235 person-rem from 21,600 to 21.365
person-rem EOIL(End Of Initial License term),(Annualized 12.3 person-rem /yr). Assumes
50% reduction of cobalt contribution.

References: Clough, R., Ibston Edison Company, Pilgrim Nuclear l'ower Station, Plymouth,
M A, LTP ltem 266. Task No. 266 8-3.

Duration: from: 1988 to: 19s9 Funding: N/A

Status: complete L.ast Update: January 6,1992

f$
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i

i ESTABLISH CIIEMICAL DECONTAMINATION STRATEGY
I

! Keywords: CONTAMIN ATION REMOVAL; CURFACE
i DECONTAMINATION; CHEMICAL DECONTAMINATION;
j DECONTAMINATION
i

| Principal Investigator: Project Manager:
j Bill Gancy Boston Edison Company
j lbstca Edison Company Pilgrim Nuclear Power Station
: Pilgrim Nuclear Power Station P.O. Box 10412

| Plymouth MA Plymouth, M A
! U.S.A. U.S.A.
. Phone: 508-747-8060 Phane: 504747-8060
!

| Objectives: L..emical decontamination methods for piping systems are commercially
j available. One was effectively used in 1984 at PNPS to reduce dose on the recirc pipe
! replacement. Chemical decontamination source reductions are short term unless done in

conjunction with other source reduction actions. As part of PNPS long term planning, a,

strategy for optimizing the dose reduction benefits of chemical decontamination would be
developed and maintained under this task.

i Comments: A report including a recommended chemical decontamination strategy and
j action plan.
4

j Remarks / Potential for dose limitation: Depends upon systems and timing of decon;it

] could be in range of 2000 to 5000 person-rem to EOIL (End Of Initial License term).
1

! References: Clancy, W., Boston Edison Company, Pilgrim Nuclear Power Station,
i Plymouth, M A, LTP Item 266, Task No. 266-6-2.
|

Duration: from:1988 to:1992 Funding: N/A
,

Status: In progress Last Update: January 6,1992
;
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EVALUATE ZINC ADDITION TO REACTOR FEEDWATER

(GEZIP)

Keywords: CONTAMINATION PREVENTION; FEEDWATER; ZINC
ADDITION; ZINC INJECTION; WATER CHEMISTRY

PrincipalInvestigaton Project Managen
Bill Riggs Boston Edison Company
Ik>ston Edison Company Pilgrim Nuclear Power Station
Pilgrim Nuclear Power Station Plymouth, M A
Plymouth, M A U.S.A.
U.S. A.

Phonc: (617) 849-8866 Phonc:(617) 849-8866

Objectives: GE has determined that the zinc contributed to reactor feedwater from
condenser tube corrosion has the etfect of reducing after shutdown radiation dose rates 30 to
50%, compared to plants that do not have zine in the condenser **dvs. PNPS does not have
zine in its condenser tubes. By injecting zine into the feedwater, the 30 to 50% reduction
should be achievable in PNrS (Pilgrim Nuclear Power Station). This task evaluates zine
addition (GEZIP) for application to PNPS.

Comments; included are recommendations on whether to apply zine addition in PNPS, and
a plan for implementation of zine addition.,

Remarks / Potential for dose limitation: 1909 person-rem from 21,600 to 19,691
persm-rem EOIL (End Of Initial License term), (Annualized 100 person-rem /yr). Assume
40% of Co40 dose reduced for 4 years by which time 80% effective cobalt reduction has
occurred.

References: Clancy, W., Boston Edison Company, Pilgrim Nuclear Power Station, Plymouth
M A, LTP ltem 266, Task No. 26641.

Duration: from:1988 to:1992 Funding: N/ A

Status: In progress Last Update: January 6,1992
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| REACTOR CONTROL BLADE MANACEMENT CONSIDERING i

!4

! -ALARA |
4

i r

- Keywords: CONTAMINA'llON PREVENTION; OPERATIONAL AND |
I MAINTENANCE TECHNIQUES; CONTROL ROD BLADE PINS AND |

ROLLERS ,

3

: Principal Investigator: Project Manager: |

| Jim Aboltin Jean Bellefeuille !
] Boston Edison Company Boston Edison Company i

.

Pilgrim Nuclear Power Station Pilgrim Nuclear Power Station ;

1 Plymouth, M A Plymouth, M A !

! UiS.A. U[S.A. j
j Phone: (508)747-3122 Phone: (5081747-8328 !

is

Objectives: PNPS has 145 control blades, including 134 of the original design. The blade i

assembly becomes a radiation source: E

Ii 1. Dv contribution of corrosion and wear products from high c.,bal; bearing materials
| and stainless steel structural parts. EPRI data indicate an estimated contribution of !
! about 20 gm/yr, or, considering the in-flux residence time of this cobalt, an effective [
j cobalt input rate of about 100 gm/yr. i

2. By handling, storage, and ultimate disposal of each blade consumed. The original :.

; blade life varied depending on the control mode and blade location, the fastest .

; available with about twice the original life and with substantially less cobalt content.
'

i This task evaluates the contribution of control blades to PNPS radiatwn exposure, j

| analyzes the costs and benefits of alternate blade management programs, and ;

recommends the appropriate actions to accomplish ALARA blade management.
te

| Comments: Report includes a proposed Blade Management Program for the remainder of
I license life, and a plan for necessary design changes, analyses, procurement and related ;

j preparations to effect recommended blade management program. p

: Remarks / Potential for dose limitation: *

|
#

References: Aboltin, J., Boston Edison Company, Pilgrim Nuclear Power Station, Plymouth,
; M A, LTP ltera 266, Task No. 266-5-1.

Duration: from:1989 to:1990 Funding: N/A f
- ,

| Status: In progress Last Update: May 16,1991 !
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7EVALUATION, POSSIBLE REDUCTION IN OPERATION AND

TESTING OF CONTROL ROD DRIVES TO REDUCE COU ALT

INPUT

Keywords: OPER ATION AL AND M AINTEN ANCE TECHNIQUES;
COMPONENT RELI ABILITY; CONTROL ROD DRIVE; INSPECTION;
INSPECTION AND SURVEILLANCE; OPERATION; OPERATIONAL
PRACTICE; COB ALT; COBALT REDUCTION

PrincipalInvestigaton Project Manager:
Jeff Kalfa Ikiston Edison Company
Ikiston Edison Company Pilgrim Nuclear Power Station
Pilgrim Nuclear Power Station Plymouth, M A
Plymouth, M A U.S.A.
U.S.A.
Phone: Phon e: 508-747-8060

Objectives The CRD's (Control Rod Drives) and their hydraulic system contain cobalt
alloys that contribute wear products to the reactor system each time they are operated.
Excessive operation for testing, surveillance or other purpose could input unnecessary cobalt.
It is expected that proven non-cobalt designs may not be available for some time. Thus,
assuming PNPS will continue to operate with cobalt frequency and conditions of CRD
operations, determine whether changes are feasible to reduce cobalt input.

Comments: A report with recommendation and plan of action.

Remarks / Potential for dose limitation: 157 person-rem from 21,600 to 21,443
person-rem EOIL (End Of Initial License term). ( Annualized 8.3 person-rem /yr). /issume
CRD operation can be reduced 50%

References: Ciancy, W., lbston Edison Company, Pilgrim Nuclear Power Station, Plymouth,
M A. LTP ltem 266, Task No. 266-4-1.

Duration: fronu 1988 to:19s9 Funding: N/A

Status: Complete Last Update: January 6,1992

L
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SWEDEN 11-150 ,

; .

;

I! PROJECT MINDOS
:i

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUES; :

: CONTAMINATION PREVENTION; CHEMISTRY; MATERI AL; FUEL; DOSE !

| REDUCTION

i Principal Investigator: Project Managen
i Per Grahn Per Grahn !

! OKG Aktiebolag OKG Aktiebolag i

Oskarshamn NPP Oskarshamn NPP
i S-570 93 Figeholm S-570 93 Figeholm ;

| SWEDEN SWEDEN '

1 Phonc: (046M91-86000 Phone: (N6M91-86RA)
. ,

Objectives: To reduce radiation exposures at Oskarshamn NPP; to do so through a number *

4 of sub-projects, which are as follows:
,

F~liation Protection*

Chemistry / Materials / Fuel [*

,

Operation / Refuelling outage [
*

,

Information/ Attitudes / Motivation.*
;

Comments: Although the collective dows at the Oskarshamn NPP are still reaxmably low I
(5.5 person-Sv for 1983), they have been increasing during the last three years. Instead of the ;

{ usual approaches to radiation protection a nurnber of other techniques, which are well known ;

but difficult to utilize, were tried. One approach was to involve personnelin all the various,

groups within the organization and have them participate in a project which is concerned with j

the most efficacious factors that affect collective dose. In addition to generating useful ideas ;

: and new solutions, the project has increased mutual understanding and cooperation for the !

ALARA program. :,

Remarks / Potential for dose limitation: The ultimate goal of this project is to maintain '
,

'

the collective dow at Oskarshamn NPP below 3.6 person-Sv/ year. ,

, References: None
,

Duration: from:1989 to:1990 Funding: N/Ai

i
Status: In progress Last Update: September 15, two '

i i
i
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STUDY ON THE ALARA POLICY IN KOREA

Keywords: OPERATION AL AND MAINTENANCE TECHNIQUES;
DOCUMENT ANALYSIS; ALARA;OFTIMlZATION; COST-BENEFIT
AN ALYSIS; DOSE REDUCTION; OCCUPATION AL RADI ATION EXPOSURE

Principal Investigator: Project Manager:
Kun-Woo Cho Korea institute of Nuclear Safety

,

Korea Institute of Nuclear Safety P.O. Box 16
P.O. Box 16 Daeduk-danji
Daeduk-danji Daejon
Daejon KOREA
KOREA
Phone: 82 42 820 2637 Phone: 82 42 S20 2000

Objectives:

1. To collect documents and operating experiences in relation to radiation. protection ;
and the implementation of the ALARA principle to both domestic and foreign
nuclear power plants.

2. To construct a data base for future study on the optimization of radiation protection
in Korean nuclear power plants.

Comments: More than 10 years have passed since commercial nuclear power plants started
their operation m Korea, flowever, there has never been a systematic study on the status of
radiation protection and the implementation of the ALARA principle to Korean nuclear power
plants. The results of this study can be used as a data base for future study on the
optimization of radiation protection by both the regulatory body and utilities in Korea.

Remarks / Potential for dose limitation:

References: None

Duration: from:1990 10: 1993 Funding: N/A

Status: In progress Last Update: August 29,1990

_ _ _ _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ - _ - - - _
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L

REDUCTION OF TIME, EXPOSURE, AND COST THRCUGH ,

. ,

: PLANT DECONTAMINATION
,

j Keywords: CONTAMINATION REMOVAL; DECONTAMINATION; AREA
4 DECONTAMIN ATION; PROTECTIVE APPAREL; PROTECTIVE CLOT 111NG;
j RESPIRATOR; COST-BENEFIT ANALYSIS

I Principal Investigator: Project Manager: ,

'

; Grayling Vander Velde Duke Power Company ;

; Duke Power Company U.S.A.
'

s Catawba Nuclear Kation '

' P.O. Box 256
Clover, SC 29710
U.S. A.

| Phone: (803)S31-3877 Phone:
;

j Objectives: The objectives of this proiect are:

1. To reduce plant contaminated area from 27,000 sq.ft. to 8,000 sq.f t.,

4 2. To maintain this level o* contamination through subsequent outagca.
'

3. To investigate the reasons why areas get contaminated.

! 4. To carry out a cost benefit study to analyze the level of dollar savings from reduced
contamir.ation in the plant.

5. To show the financial and human factor benefits from reducing contaminated;

j square footage.

! 6. To provide justification for staffing of personnel to obtain the reduced contaminated
j 'rea.

i Commen.2: The costs and savings during this project were carefully monitored and
tabulated as:

1. area decontaminated,

j 2. cost of en+ ries during decon.

[ 3. cost of entries without decon.

| 4. cost of the decon operation. -

I The cost of maintaining the areas as contamination free and the monthly savings from entries
were also maintained.

) It was found that considerable savings accrued, p-inopally because the high cost of protective
clothing was avoided.

.

J
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Remarks / Potent"cl for dose limitation:lt was found that the principal reasons areas.

tycome contaminated is due to poor work practices. Vent and drain pmcesses by the
operationc ; roup was one major source. This was followed by gwr valve work and then
system testing.

Dose savings can be achieved by allowing planners to access areas and mduce time in area
since protective clothing is not used. Also, reduction of dose received from highly
contaminated areas.

References: Vander Velde G.," Reduction of Time Exposure and Cost Through Plant
Decontamination", Proceedings, Westinghouse REM Seminar, Pittsburgh, Pennsylvania,
October 1990.

Duration: from: 1988 10: 1991 Funding: $105,000

Status: Ongoing Last Update: December 7,1990
.
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REACTOR CAVITY DECONTAMINATION AT V. C. SUMMER

Keywords: CONTAMINATION REMOVAL; CONTAMINATION
PREVENTION; REACTOR CAVITY; DECONTA MINATION; STRIPPABLE I

.

COATING; ISOLOCK 300

Principal Investigator: Project Manager:
Claude Laney
South Carolina Electric and Gas
V.C. Summer Station
P.O. Ikw 88 - MC 402
Jenkinsville, SC 290M
U.S.A.
Phone: (803)345-4424 Phonc:

,

1Objectives: The 1990 refueling outage schedule indicated the necessity of filling and ;

draining the reactor cavity twice.The possibility of radioacave airborne contamination and the
]

migration of discrete radioactive particles was increased by the outage schedule requirements. '

The decision to uw a strippable coating was made in order to reduce these radiological
-

Iazards.

A non-immersible coating would have been applied and removed twice. This would have
resulted in a potential radioactive airborne hazard during refueling activities. Additional
man-hours would be required to remove the coatings a second time and there would be an
appreciable increase in the volume of radwaste.

For these reasons the Health Physics Staff recommended the use of the immersible coating
ISOLOCK 300.

Comments: The applica tion and removal process required 148 hours. Radiological surveys
performed af ter coating removal indicated contamination levels of 10,000 dpm/100 cm2 and
50,000 dpm/100 cm2 on the walls and floors. The cavity decontamination was completed with
6.5 perxm-rem of exposure, a reduction of 38% compared to the previous outage. The reactor
head work was completed with 33 person-rem, a 20% reduction. This was attributed to an
increase in worker efficiency due to a decline in the need for protective clothing and
respiratory protection. The total personnel contaminations decreased from 264 to 120
compared to the previous outage, and the calculated dose to the skin as a result of these
contaminatlons was down from 31 to 12 rem.

Remarks / Potentia; for dose liinitation: Post-outage critique identified several
recommendat ans:

1. The size of the work crew should be sufficient to keep the time required to mask the
cavity and rernove the coating to a minimum.

The coating cure time is a function of cavity wall temperature and the relative2.

humidity. An allowance of about 24 hours should be used.
3. Access to pular crane directly affects the evolution of the masking, painting and

stripping. A new Cav-Span crane system will accelerate masking and stripping.

_ .. .. _

. . .. .
.

. . .
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"

References: Laney, C.F., " Reactor Cavity Decontamination at V C. Summer", Promedings,
Westinghouse REM Seminar, httsburgh, Pennsylvania, October 1990.

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

Status: Completed Last Update: December 7,1990

6
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;

USE OF RESPIRATORS AND DOSE EXPANSION !
;

'

Keywords: OPERATIONAL AND MAINTEN.\NCE TECHNIQUES;
RESPIRATOR; EXTERN AL EXPOSURE; INTERNAL EXPOSURE; WORKER
EFFICIENCY - i

Principal Investigator: Project Manager:
Thomas O'Dou Regis Greenwcni ,

Toledo Edison Company Toledo Edison Company <

Davis-Besse Nuclear Power Station Davis-Desse Nuclear Power Station .

"

5501 North State Route 2, MS 1029 5701 North State Route 2, MS 1029
Oak Harbor, OH 43449 Oak Harbor, OH 43449 -i
U.S.A. US.A. *

Phoae: (419)321-7229 Phone:(419)321-8437 i

Objectives:

1. To minimize the cost of the respirator program. ;

2. To investigate the reasons for overutilization of respirators. !

3. To evaluate the cost per person-rem saved. -j

4. To determine the additional dose to the respirator wearer from the decrease in work |
cfficiency and the resultant increase in exposure times. [

Comments: During the studied outage a total of 6,869 respirators were issued at a cost of :

: 5163,000. Air sampling data were compared to respirator use logs to determine the dose
; reduction efficiency from respirator utilization, with the following results: 1

i
188 were worn in areas = or >l MPC.- *

>

! 350 were worn in areas = or > 0.25 but less than 1 MPC. !-

l *747 were worn in areas = or > 0.10 but less than 0.25 MPC.-

|
' 486 were worn in areas = or > 0.01 MPC but less than 0.1 MPC i-

,

444 were worn in areas with positive air sample results but less than 0.01 MPC, ;
-

77 were worn in clean areas with no positive air sample results and no history of ;-
,

| airborne contamination.

| It was also noted that work performance was slowed by between 10 to 200% from use of
. varbus breathmg air devices.
I

Remarks / Potential for dose limitation: It was concluded that the use of a filter
respirator cannot be justified unless the external dose rate, including the contribution from
noble gases, is numerically less than ten times the total MPC fraction (excluding the noble .

; gass). !

> t

!
| Referen~:s: Greenwood, R.A. and J. O'Dou,"U:,e of Respirators and Dose Expansion",
'

Proceedings, Westinghouse REM Seminar, Pittsburgh, Pennsylvania, October 1990. !

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

Status: Completed - Last Update: December 7,1990 - [
,
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OPTIMlZING WORKER PROTECTION: A PRACTICAL

APPLICATION OF RISK ANALYSIS

Keywords: OPERATION AL AND MAINTEN ANCE TECllN!nUES;
RADI ATION PROTECTION; OPTIMlZATION; COST-BENEHi' ANALYSIS;
INDUSTRIAL SAFETY; OCCUPATIONAL RISK; RI'iK ANALYSIS a

Principal Investigator: Project Manager:
1 Michael Williams

Umon Electric Company
Callaway Plut
P.O. Box 149, MC 490
St. Louis, MO 63166
U.S.A.
Phone: (314654-376o Phone:

Objectives: To optimize the occupational risk to radiation workers, taking into account all
*

types of risks. The potential risks may be from internal or external raaiation hazarJs, from
"non-radiological industrial hazards, and from stochastic, as well as non-stochastic, pra e:.ses.

Comments: In the approach suggested, the following steps should be followed in sequence:

1. Identify and evaluate all source.s of risk.These include ionizing and non-ionizing
j radiation, hazardous materials, industrial safety aspects, work processes and other
~

factors which are specific to workers, such as age, sex, physical conJition,
nereditary f actors, allergi~, etc.

2. Analyze protection options

3. Optimize worker protection.
4. Minimize the total risk.

Remarks / Potential f or dose limitation: A number of examples are presented. Each
example allows a number of options The technique allows one to select the best possible
option from those available.

References: Williams, Michael C.," Optimizing Rad!' tion Worker Protection: The Practical
Application of Risk Analysis," Health Physics, December IWO, Vol. 59, No. 6, pp. 925-9X

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

Status Initiated Last Update: January 8,1991

|
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i
: ;

| ADVANCED RADIATION WORKER TRAINING PROGRAM
; .

j AND LABORATORY j
i w

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUES;
'

TRAINING; EXTERI JAL EXPOSURE; INTERN AL EXPOSURE; WORKER ;

j PROTECTION; RADIATION PROTECTION

3
Principal Investigatm Project Manager:

| William Haney L. Klett
Tokxio Edison Company Toledo Edison Company.

; Davis 43 esse Nuclear Power Station Davis-Desse Nuclear Power Station
1 5501 North State Route 2 5501 North State Route 2

Oak Harbor. OH 43449 Oak Harbor, OH 43449 ^

,

U.S..A. U.S. A. ;
4

j Phone: (419)3218S18 Phone: (419)321-8437
*

; Objectives: The Advanced Radiation Worker concqt was evolved at Davis-Besse station to
'

improve everyday radiological work practices. The program involved training workers in ,

'

vanous aspects of radiological safety. The areas included in this program were: ;

i 1. Acquaint workers with the need for basic administrative controls, such as
'

i radiological work permits. ;

Acquaint workers with the risks of work in a radiation environment. -'

! 3. Provide training on procedures, such as: how to enter and leave contaminated

|
areas, to dress and undress in protective apparel. .:

| The program entaikd 8 hours of classroom instruction and practical demonstrations.
4
'

Comments: The goals of the program were to: *

f 1. decrease the rate of personnel comaminations.
1 ' lower the station collective dose.
4 *

i 3. decrease the rad waste generated.

{ 4. improve communication between radiation workers and radiological control ,

personnel.
.

,

} Remarks / Potential for dose limitation: Although it required considerable explanation ;

j of the programs objectives to obtain worker support for tL program, the results were positive: !

!
[ 1. There was a significant decrease in the number and causes of contamination.
i 2. Communications between the work groups and the radiok>gical control group have

*

| improved.
3. There is a better understanding of the reasons for the procedures instituted by the i

radiological control group.
,

"

4. There is a better appreciation and understanding of the previously unidantified
problems of the work groups by the radiological control personnel.,

:

,

P

, _
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lleferences: Ilaney, W.G. and LD. Klcit, " Advanced Radiation Wor ker Training I'rogiam",
I'taentings, Westinghouse * R17M Seminar, l'ittsburgh, l'ennsylvania, Wtoler 1990.-

Duration: from:1940 to: 1990 17unding: N/A

Status: In progress Last Update: December 10,1990
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i

ALAllA ASPECTS OF Tile CALVEllT CLIFFS PitESSUltlZEll |
1

ItEPAllt PitOJECT |
|

Keywords: OPERATIONAL AND MAINTENANCE TEC1INIQUES; (
CONTAMINATION REMOVAL; RADIATION PROTECTION; SillELDING; j
DECONTAMIN ATION; I lYDROLAZING; PRESSURIZER

Principal Investigator: Project Manager: (
Stephen Hutson

'
Baltimore Gas & Electric
Calvert Clif fs Nuclear Plant
Routes 2 & 4
Lusby, MD 20657 |

'U.S.A.
l'honei (30l)2604773 Phoner i

s
'

Objectives: To reduce the high dose rates in the pressurizer area and the ra Jiation dose to
workers during the pressuri7er heater repair project. |

The initial doses on the pressurizer lottom were up to 300 mR/h Gamma. The a ntact dose j
on the level tap line was between 2,500 and 3,000 mR/h Gamma.

Comments: The following measures were taken:

1. The hot spots on ir.strument lines were shielded, reducing dose rates from 3AW
ImR/h to 700 mR/h. The ventilation duct beneath the grating was also shielded,

teducing dose rates from 100 to 20 mR/h.

2. A herculite tent was used to enclose the contaminated area. Two 1,00 cfm liepa
,

filters were installed and drew suction from the wor k area. This reduced the f

airborne contamination and impr ed onling. I

i 3. The pressurirer sample line was removed to reduce dose rates from this . source and ;
j improve access. .'

| 4. Prejob briefings were conducted at the start of every shift. [
'

5, A video camcorder was utilized to tape the job in pro;;tess. It was later reviewed by
j the work group and the ALAR A personnel, it proved an invaluable tool because ,

t workers in the next shift could see where mistakes had occurred and rectify them. ;

6. . Extensive mock-up training was performed for all work phases. |j

| Remarks / Potential for dose limitation: When the work program was expanded to i
4

remove and replace all heater sleeves,it was decided to make additional efforts to reduce dose
'

rates. These included:
.

1. Decontamination of pressuriter internals by means of hydrolazing in order to
,

reduce dose rates at the bottom of the pressurizer and exposure rates from the shine '
,

.
coming from the sleeve openings.

2. Putting shield plugs in the open sleeves and holes. [;

i
3, Shield the pressurizer surge line to reduce general area dose rates from this source,

t
.

|
i :

!
s

I,

,

-

; a
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As a result of these efforts, the dose rate at the lottom of the pressurizer was redtued from 3th'
to 100 [vrson rem /h. General area readmgs were also reducal to 60 person-tem /h.

References: liutson, S.G.,"Calvert Clif f s l'ressurizer Repair Project", l'rweedings,
Westinghouse Ri!M Seminar, l'ittsburgh, l'ennsylvania, Cktoler 1990.

Duration: from:1990 t0: 1990 Funding: N/A
;

Status: completa! Last Update: themtvr 10,1990

,
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ACE - ALAllA CENTEll'S DOSE-IIEDUCTION INFORMATION
SYSTEM

Keywords: COMPONENT RELIABILITY; OPERATIONAL AND
M AINTEN ANCE TECilNIQUES; REMOTE SYSTEM; CONTAMIN ATION
REMOVAL; RADI ATION S111ELDING; CONTAMINATION PREVENTION;
RADI ATION PROTECTION; SOURCE REDUCTION; ALARA

Principal Investigt a.. Project Manager:
las Khan Alan Roccklein
Brookhaven Nationr ,'.ory Nuclear Regulatory Commission
Radiological Science. b . cision Office of Nuclear Regulatory Research
Buildmg 703M 5650 Nicholson Lane NIAK17, Rm 140
Upton, NY 11973 Ikkville, MD 20852
U.S.A. U.S. A.
Phone: (516)2M2-4012 Phonc: (301)443-7804

Objectives: The ALARA Center maintains a numbor of databases on dose reduction and
ALAR A for the Nuclear Regulatory Commission. Thew databases cover ongoing research,
innovative health physics technh}ues, processes and practices related to dose reduction, a
bibliography containing 1,613 abstracts of articles on ALARA related topics, and short note.
on current topics of interest in ALARA. This materialis published periodically and made
available to the nuclear industry. Up-t&date irformation imm these databases is available
through telephone link, using a personai mmputer and modem, and through FAX machines.
The AG on line system is designed to be very user friendly. ACE stands for ALARA Center
Exchange.

Contments: The ACE system allmvs the uwr to:

1. Search each database through either keywords or simple English.
2. Sort data alphabetically, numerically or by date.
3. Print information to the remote printer.
4. Ehctronically capture screens for off-line playback and print out.
5. Record the whole session for later off-line playback.
6. View and retrieve through FAX machines: chai ts, graphs, photograp: f

equipment, journal articles, and other documents.

Remarks / Potential for dose limitation: A package is required in order to access ACE.
The package contains the system manual and a diskette containing the communication
sof tware. The sof tware installs itwlf automatically and is completely ready for connecting to
ACE.

The access packages may be obtained by calling Maria Beckman at (516)282-3228.

_

.
_ . . - -

. .. . .
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Ileferences: Khan, T.A.,'' ACE ALARA Center's Dow-rniuction Information Splein",
l'roceniings, Westinghouse REM Seminar, l'ittsburgh, l'ennsylvania, Octoler 1990, U.S. A.

Duration: from: 1989 to:1992 Funding: N/A

Stalus: In progtess 1.ast Update: Decemter to,1991

1
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'
i
' AN EFFECTIVE ALAllA AWAltENESS PltOGilAM i

!4

| Keywords: OPERATIONAL AND MAINTENANCE TECilNIQUES; ALARA
r

AWARENESS; RADIATION PROTECTION; ALARA;OPTIMlZATION !,7

1
. .

j Principal Investigator: Project Manager: |
7 Dru Hammond Theresa Aldridge !

I Westinghouse llanford Company Westinghouse Hanford Company <

j 10 Ikw 1970, R3 20 l'O ika 1970, R3 20 ,

;
Richland, WA WE2 Richland, WA 9935'

i U.S A. U.S. A. !

! Phone: (5M373-1901 Phone:(509)373 2874
>

i Objectives: Following the January 1,1989 issue of the Department of Ene.gy revised order
j 5480.11, the Westinghouw Hanford Company's ALAR A Program Of fice legan an aggressive
j ALAR A Awareness campaign. The goal was to ensure the awareness of all facets of the

ALARA program including radiological and non-radiological exposure minimization for i

humans and the environment. i

| Comments: The objectives of the program were achieved through consistent application of
j visibility, recognition and documentation. For visibility, the following actions were taken: !

, L An ALARA logo contest was conducted. The selected logo reflects the expanded i
I concept of radiological and non-radiological exposure minimization. ;

) 2. Dedicated ALARA display modules were installed in major facdities.
,

i 3. A quarterly ALARA Newsletter was started. Its objective was to highlight current f
j issues and concerns, and publicize innovative ideas and good practices. [

| 4. The ALARA Awareness Administrator provides information and assistance to other !

; Health and Safety programs. j

j 5. An ALARA awareness week was conducted. Pamphlets and videos were i
| distributed and contests on Al. ARA were conducted for Hanford workers.

| The documentation of the ALARA Awareness Program wasinitiated by a video and I

pamphlets. .

! Remarks / Potential for dose limitation: Special criteria were provided to the cost
.[saving committee, clearly defining when it is appropriate to claim dollars saved per

person rem. The company will only approve dollars saved if it fits within the develo;rd.

criteria. i

Performance indicators, charts, and graphs are prepared on a monthly basis for senior r

management to review. These performance indicators provide the proper direction to<

management about current issues and concerns.,

References: Aldridge, T.L. and D.A. Hammond," An ALAR A Awareness Program",,

Westinghouse REM Seminar, Pittsburgh, Pennsylvania, October 1990, U.S.A.

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

Status: In progress Last Update: December 11,1990j

>

>
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AN ALARA TitAINING l'ROGRAM FOlt DESIGN ENGINEEl(S |
!

Keywords:Ol'ERATIONAL AND MAINTENANCE TECilNIQUES; !
RADIATION PROTECTKJN; ALARA; OPTIMlZATION; TRAINING i

. Principal Investigator: Project Manager: f
Theresa Aldridge Theresa Aldridge i

Westinghouse Hanford Company Westinghouse ilanford Company
,

PO ikn 1970, R3-20 PO ika 1970, R3-20 !

*Richland, WA W352 Richland, WA 9935'
U.S. A. U.S. A. [
Phone: (509)373-2874 l' hone:(509)373 2874 6

Objectives: The Westinghouse llanford Company conducts an ALARA training program i
for design engineers. The program was conceived to comply with tly t: 1[uirements of DOE [
order 54h0.11 which states that "ALARA shall be documented and tracked." !

The four elements of the program are:
b

1. Develop a program goal.

2. Ensure program documentation and tracking.

3. Establish a strong program structure. !

l
4. Develop and apply program tools.

|

Comments: Some components of the program are a set of worksheets and a checklist. Each [
worksheet is a fully developed technical training package, it is described in reference (1). [

Section 1 of the chec klist has the following criteria: f
1. Minimal contamination and hazardous waste pruiuction. f.
2. Surface coatings for case of decontamination. ;

'
3. Remote handling equipment provided.

_

4. Traffic patterns minimite passage through contaminated and high esposure areas. !

Section 2 pertains to system design as follows:

1. Design and kicate to minimize maintenance time. f
2. Locate in lowest radiation fields. [

i3. Design for removal to low dose rate areas.

4. Locate away from hazardous substances and conditions.
'

5. Filter ventiltion system to remove contamination. :
'

t

6. Balance air to reduce spread of contamination. -

7. Design contamination control and exposure reJuction. |

Remarks / Potential for dose limitation: The following enhancements to the training h
program have been recommended:

1. Additional internal and external references to the check list statements. [
2. Development of nonradiological checklists. t

I
i

t

__ _ _ _ . . _ _ _ _ _ . _ .
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3. Enhancement of nonradiological training.

4. Provision of guidance in internal manuals for the documents tequiring checklists.

5. Exchange of information luth nationally and internationally.
6. Incorporation of other sources of ALARA good practices.

Reference.: 1) Andridge, T.L,"ALARA Program Manual", W11C-CM-4-11, Rev. 2,
Washington llanford Company, Richland, Washington,1990. 2) Aldridge, T.L and D.O. liess
"ALARA Training Program for Design Engineers", Westinghouse REM Serninar, Pittsburgh,
Pennsylvania, Cktober 1990, U.S. A.

Duratlon: from:1989 to: 1991 Funding: N/A

Status: In progress Last Update: December 11,1990

.. .
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SYSTEM DECONTAMINATION OF RWCU SYSTEM

Keywords: CONTAMIN ATION REMOVAL; DECONTAMIN ATION; BWR;
DOSE REDUCTION; REACTOR WATER CLEANUP SYSTEM

Principal investigator: Project Manager:
Christer Solstrand Jorgen Lundsten
Oskarshamn NPP 03karshamn NPP
OKG Aktielvlag OKG Aktiebolag
S-570 93 Figeholm S-570 93 Figeholm
SWEDEN SWEDEN
Phone: +46 49186000 Phone: 446 491 86000

Objectives: To decontaminate part of the RWCU system in order to reduce the dose rates -
and to keep the personnel doses as low as reasonably achievable.

Cominents: The decontamination method umi was the cord method (Chemical
Oxidation Raiuction Decontamination) developed by Siemens KWU, Germany. The total time
for the decontamination was 80 hours.

Resnarks/ Potential for dose limitation: An average th contamination factor was
calculated to be 4.3 and the dose rates were raluced,in average, by 77L The collective dose
for the decontamination was 50 mpersonSv (5 ;rrson-rem).

References: Solstrand, C.," System Decontamination of RWCU System at Oskarshamn-1".
Proceedings 12th Westinghouse REM Seminar, Pittsburgh,1990, Westinghouse Electric
Corporation, PO Box 355, Pittsburgh, PA,15230, U.S.A.

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

Status: Completed Last Update: December 12,1990
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i

RESISTANCE TEhiPERATURE DETECTOR BYPASS SYSTEM |

ELIMINATION !
!

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUES; RTD !
IWPASS SYSTEM; SOURCE REDUCTION; EXPOSURE REDUCTION; j
RADI ATION PROTECTION; M AINTENANCE

|
Principal Ittvestigator: Project Manager: }
Paul Mothena John Goshen
South Carolina Ehxtric and Gas South Carolina Electric and Gas

; V.C. Summer Station V.C. Summer Station j

j P.O. Ikix 88, MC-750 P.O. Itox 88, MC 750 }

| Jenkinsville, SC 29065 Jenkinsville, SC 29065 ;

i U.S. A. U.S.A. 1

4 Phonc: (803045-4642 Phone: (803D45 4739 i

Objectives: To replace the existing RTD bypass direct immersion system with the latest, '

; well mounted RTDs. This would not only reduce the reactor down time but also avoid i

j considerable maintenance in high-dose areas. !

i i

: Comments: In addition to a reduction in the source term, it was considered that the dose !

$ rates inside the kiop cavities would decrease from this project. The reduction in general area [
'

dow rates would reduce doses resulting from reactor coolant pump, steam generator, and
other maintenance activities. i

; A total of nine Radiation Work Permits were written for the project. The work included the
j following:

1. Scaffolding support for RTD (5 Rem). [
; 2. Interference and piping removal 03 Rem). j

3. Shielding support (4 Rem).
,

; 4. Scoop installation (3 Rem). !

! 5. New cable / conduit installation (18 RemL
I 6. Technical support (6 Rem).

'

-
3

| 7. Decon support (3 Rem). [
; 8. Radiography for X over lines (0.8 Rem).

.

'

| 9. Cable and conduit in auxiliary (1 Rem).
! Remarks / Potential for dose limitation: Based on previous experience from other

power plants,it was estimated that a collective dose of 124 person-rem would be required to
; carry out this project. 'the ALARA committee set itself a goal of 112 person rem, which was ,

10% below the estimated collective dose. The actual total accumulated exposure for the nine,

'

radiation work permits was 103 person-rem. .

i
'

i

;
,

;

I

|

f
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Ileferences: hiothena, P. A., "RI D Dypass Sy> tem Elimination at V.C. Summer". Prwwdings,
Westinghouse REht Semhar, Pittsburgh, Pennsylvania, October 1990, Westinghouse Ek ctric
Corporation, P.O. Ibs 355, Pittsburgh, PA 15230, U.S.A.

Duratlon: from:1990 t0: 1990 17unding: N/A

Status: Completed Last Update: January 8,1990

.
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400 IUHR HOT SPOT REMOVAL AT COOPER NUCLEAR

STATION

Keywords: CONTAMINATION REMOVAL; HOT SPOT; BWR; RADI ATION
PROTECTION; COOPER NUCLEAR STATION

Principal Investigator: Project Manager:
Jerry Whisler Tom Carson
Nebraska Public Power District Nebraska Public Power District
Cooper Nuclear Station Cooper Nuclear Station
PO ika 98 PO ika 98
Brownville, NE 68321 Brownville, NE 68321
U.S.A. U.S. A.
l' hone:(4(12)S25-5209 Phone:(402)825 5209

Objectives: The objective was to replace the bottom vessel drain line which had trappd
several hot spots and had tven a source of elevated dose to maintenance personnel. The drain
line had a hot spot giving contact dose rate of 400 R/h.

Comments: Af ter careful planning and mock-up training, the actual task was undertaken,
insulation was removed and shielding was instalkd. By careful shielding, the contact dose
rates were reduced to 5 R/h and at 18" to 400 person-rem /h. Task workers were outfitted
with multiple badges, rainsuits and respirators, for the hot spot removal. They were staged in
the low dose rate area outside the drywell equipment hatch. Ilealth physics personnel
removed the insulation at the predetermined cut location. Interference lines were then cut
away. The pipe was next clamped and cutting began on the hot tee and elbow. When the cuts
had been made the cutting rig was moved back 4 feet and the hot piece, with the shielding still
attached, was placed in a stainless steel basket. The basket was transported by a specially
fitted forklift truck and a crane k.the spent fuel cask pad area in the fuel pool.

>
Remarks / Potential for dose limitation: The total dose received during the hot spot
removal was 650 person-rem. The dose for the entire project, including shielding and removal,
was 1.6 Rem. Engimering cooperation was essential throughout the project to ei.sure that in
addition to removing the hot spot, potential crud traps were also removed. The project
demonstrates the importance c.f careful pre-job planning and the early involvement of ALARA
personnelin the desi n change process.b

References: Carson, T. and J. Whisler, *40011/hr Hot Spot Removal on the Two-inch Bottom
Vessel Drain Line", Proceedings,12th Westinghouse REh! Seminar, Pittsburgh, Pennsylvania,
October 1990, Westinghouse Eketric Corporation, PO Ikn 355, Pittsburgh, Pennsylvania,
15230, U.S. A.

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

Status: Completed Last Update: January 8,1991
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INNOVATIVE SIIIELDING |
4

[
; Keywords: RADI ATION SHIELDING; SHIELDING; DOSE REDUCTION; |

SOURCE REDUCTION; RADIATION PROTECTION

| PrincipalInvestigator: Project Manager: |

i{| John Priest, Jr.
Tokslo Edison Company
Davis-11esx Nuclear Station .

j 5501 N. State Route 2, hts 1029 i
! Oak Harbor, OH 4M49 !

! U.S.A. I

! l' hone: (419)321-7889 l' hone: |
|

'

: Objectives: To investigate the most appropriate type of shielding for an atypical refueling -

j

| canal configuration; to investigate the comparative costs and man-rem benefits of various
; shielding materials; to investigate the possible applications of various types of water shields.
f
. Comments: The plenum shield design involved a number of considerations.The following ' ;

i factors were examined: ,

*

1. Type of material. i3

| 2. Weight of the shielding.

j 3. hianeuverability.

|
4, Availability.

j 5. Set-up, tear-down requirements. ;

! 6. Costs.
s ;

| The cost of shielding assembly was determined as follows: [

| 5 water shields and associated equipment $50,000 (hoses, fittings, etc.)*

| 2 1 beams and rigging $10,000
|

*

240 blankets of lead Geased) $ 3,000*
;

TOTAL $63,000 [

j Remarks / Potential for dose limitation: The following advantages were seen in |

] utilizing water shields:
'

| Water shields have very little weight compared to lead or concrete.*

! Set up time is very low (between 10 and 15 minutes).*
,

| The shields are designed to fit tightly in a given space with very little streaming*

; - possible. [

The watersbields were very easy to contaminate and posed no miwd waste .[*

; problem. . !

A number of other applications for these shields are planned.- I
,

:
'*: t

i
f

5
,

,

! !

i
<
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References: Priest, J.hi. " Innovative Shielding" Procealing;s,12th Westinghouw REh1
Seminar, Pittsburgh, Pennsylvarila, Octoter 1990, Westinghouse Electric Corporation, PO lhn
355, Pittsburgh, Pennsylvania,15230, U.S. A.

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

Status: Completal Last Update: Decemler 14,1990 i
:

f

I
;

:
I

!

|
t
|

C

+

I

i
!

i

:
,

;

i
?
I

I

i

!
i

t
:

i

i
h

I
i
b

i
5

a

;'

,'

i
!

!
<

?

P

. t
?

[

!
,

L

, ,,.--.,--..w - .y- , . - - y y e. - ye-+.- r- + p. , , - . - - #y .*- .---e- r - -= c -,.- ----+w v +-vr. . -- --



_ _ . _ . _ _ . _ . _ _ _ - . . _ _ _ _ _ _ _ _ _ . . . _ _ . _ _ _ _ _ . _ _ _ _ _

,

i !
l
i BNL ALARA Center Data Base ;

i
j U.S.A. 11-165

:
;

i REMOVAL OF CONTROL ROD DRIVE THitOUGH ROllOTICS
l

i Keywords: REMOTE SYSTEM; ROBOTICS; CONTROL ROD DRIVE; llWR;
j RADIATION PROTECTION
i
j Principal Investigator: Project Managen

Tom Wallender'

Public Service Flectric and Gas
j Hope Cwek Generating Station
: PO Box 236, MS I105
j Hances Bridge, NJ OS038
i U.S.A.
i Phone: WW)339-3432 Phonc:
!

j- Objectives: To evalutte the removal of control rod drives by means of Toshiba's remote

{
control-nd-drive handling system.

| The key components of the system are:

{ Remote handling machine - RHM*

] Disassembly and cleaning machine - DCM=

i Conunents: Only one maintenance person was required durin;; removal and installation.
! The RHM contained the water that normally spills on the floor during m.,nual CRD removal.
| 1hus, considerable contamination was avoided. The upper filter of the CRD was automatically
; shielded during transfer, reducing dose from this source. Dose was reduced by 50% per dive

from the industry average for manual CRD removal.
;

The DCM flushes the upper filter, considerably reducing the dose rate from the filter, and ;
'

! avoiding the need for respirators.
t

| General area dose rates were nduced to 2-10 person-rem /h during cleaning and disassembly.
i The complete disassembi" was done underwater.

! Remarks / Potential for dose limitation: Personnel are undergoing training in the
[ utilization of the robotic system. After the training is complete, an additional 30% reduction in
! dose to personnel is expected. At present, the average dose to change a control rod drive at
! Hope Creek is 340 person-rem.

| References: Wallender, T., " Control Rod Drive Removal Through Robotics" Proceedings,
12th Westinghouse REM Seminar, Pittsburgh, Pennsylvania, October 1990, Westinghouse;

; Electric Corporation, PO Box 355, Pittsburgh, Pennsylvania,15230, U.S.A.

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

Status: Completed Last Update: December 14,1990

,
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DATA ACQUISITION ON PWR CONTAMINAllON

Keywords: CONTAMINATION PREVENTION; CONTAMIN ATION
REMOVAL; DATA ACQUISITION; PWR; CONTAMINATlON; STEAM
GENERATOR; PIPE; CORROSION PRODUCT; COBALT

Principal Investigator: Project Manager:
Serge Anthoni
Centre D' Etudes Nucleaires
Cadarache 13108 Saint Paul les Durance
Cedex
FRANCE
Phone:(33)42 25 7954 Phone:

Objectives:

1. To quantify the sources of radiation.
2. To quantify the resultant dose rates. |
3. To identify the spatial distribution of contamination.
4. To identify the spectral distribution of the contamination sources. [

5. To identity the origin of exposure to personnel. j

Comments: The program involves a series of methods, computer codes, and techniques. ',
They include:

,

1. The PACTOL E code, which is used to simulate corrosion praluct contarnination.
2. The PROFIP code, which is used to simulate fission product contamination.

3. A systematic program of periodic dose rate measurements at specified points is !

employed, for example, in the steam generator t hannel heads and piping. [

S ectral measurement using a portable gamma ray spectroscopy system OiMECC) [4. l
is also used.

13y means of these techniques, a fairly complete assessment of the extent and type of activity
on, for example, the bowl, partition plate and various parts of the associated piping, is p

possible. |
t

Remarks / Potential for dose limitation: The technique will be utilized to investigate |
hot spots, also. ;

References: Anthoni, S.M.,' Trench Experi .nce on PWR Contamination", Westinghouse
REM Seminar, Pittsburgh, Pennsylvania, Oct tvr 1990, Westinghouse Electric Corporation, PO ;

ITox 355, Pittsburgh, PA 15230, U.S.A.

Duration: from: 1990 tm 1991 - Funding: N/A I

Status: In progress Last Update: December 27,1990
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PANTIIEllE IIP: A TOOL FOR EVALUATING DOSE RATES |

|
Keywords: OPERATIONAL AND MAINTENANCE TECilNIQUES; i

CONTAMINATION PREVENTION; R ADI ATION SillELDING; DOSE RATE; !
!RADIATION PROTECTION; CAD

PrincipalInvestigaton Project Managen
Phillipe Ridoux Alain Brissaud
EDF Septen EDF Septen i
1214 Avenue du Trievoz 1214 Avenue du Trievo< |
Villeurbanne, 69202 Villeurbanne, 69202 |
FRANCE FRANCE :

Phone: 78 94 49 75 Phone 78 94 49 75 i
!

Objectives: A technique from Computer Aided Design (CAD) has been utilized to predict !
dose rates at nuclear power plants. The objectives are to: i

{ 1. Predict key parameters such as sources and dose rates.
I 2. Measure actual values of predicted parameters. >

! 3. Analyze the differences between predicted and measured values to improve the I

j techniques of prediction and of measurement. f
i Comments: The CAD technique, called PANTiiERE RP, for '' Prediction and Theoretical !

| Analysis of Exposures at Reactors for Radiation Protection", has been developed to: !
!

! Perform dose rate mapping for complex layouts.*

| Cive information about the contribution to radiation fields from various parts of the f*

f installation for any specific point. j
Provide information aluut the influence of source composition, e.g. isotopes }

+

; involved, evolution with time, etc. !
!

; PANTHERE RP starts from a knowledge of the radiation sources and a 3 dimensional [
j representation of the geometry. It allows the calculation of dose rates at any given point.

Remarks / Potential for dose limitation: PANTIIERE RP allows the calculation of dose |

rates and their representation as tr.bles or in graphical form. It is ho;wl to u'ilize the system in !
i the future at maintenance work sites to predict collective dose. {

References: Ridoux, P., and A. Ikissaud,''PANTHERE RP: A Tool for Prediction of Dose !
Rates" Proceedings,12th Westinghouse REM Seminar, Pittsburgh, Pennsylvania, October 1990 !

; Westinghouse Electric Corporation, PO Box 355, Pittsburgh, Pennsylvania,15230, U.S.A. I

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

j

; Status: In progress Last Update: December 27,1990 |
!
;'
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Tile INGl(EDIENTS 01: A UTILITY'S DOSE ItEDUCTION
l'ItOGIIAM

Reywords: OPERATIONAL AND MAINTENANCE TECllNIQUES; DOSE
REDUCTION; RADI ATION PROTECTION; ALARA; PROCEDURE; ZINC
INJECTION

Principal Investigator: Project Manager:
liruce Meyer
Carolina Power & 1 ight Company
Center Plaza lluilding,2 A3
PO Ikn 1551
Raleigh, NC 27002
U.S. A.

Phone:(919)54t> 2510 Phone:

Objectives: To identify and implement dose nduction actions and programs. This program
should be bassi on the f ollowing components:

1. Establishment of a corporate Al.AR A committee to include a vice president,
managers of the nuclear departments, and the corporate heahh physicist.

2. Communication of the expatations of senior management and corporate ALARA
committee on collective dose for various nuclear plants to plant permnnel and
management.

3. Setting up of company dose reduction goals based on senior management's
eyiectations.

4. Establishment of a dose-reduction action plan.

Comments: One primary action item was the source-term reduction program. It included
the following actions at ilWRs:

Chemical decontamination of reactor piping.*

Zine injection.*

Removal of stellite from control rod blades.*

The following at PWRs:

Uw of elevated pli chemistry.*

Cobalt identification and reduction.*

Control and coordination of Rx coolant filtration.*

Remarks / Potential for dose limitation: During the course of the dose nduction
prograin the following actions were also taken:

Improvement in the ALARA engineering pnicess.*

Improvement in outage planning.*

Increased use of skilled craftsmen for high-dose work.
*

_ _ _ _ _ . _. _ _ _ _ - - _ - _ _ _ _ - - - _ - _ _
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!
!Incor;wation of ALAR A incentnes into nuclear contracts.*

Restriction of access to radiation control areas. I*

Increased utilization of robotics. :
*

i
Increased ernphasis on advanwd radiation worker training.*

;

References: h1ayer,11.," Carolina Power & Light Company Dose Reduction Program"
.

|
Proceedings,12th Westinghouse REht Serninar, Pittsburgh, Pennsylvania, October 1990, !

Westinghouse Electric Corporation, PO Ikn 355, Pittsburgh, Pennsylvania,15230, U.S.A. j
!Duration: from:1990 to:1991 Funding: N/A
.
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METIIODS USED TO ACillEVE OUTAGE GOALS AT DIAllLO

CANYON

Keywords: OPER ATION AL AND MAINTEN ANCE TECHNIQUES; DOSE
REDUCTION; RADIATION PROTECTION; ALARA; PROCEDURE

PrincipalInvestigaton Project Manager:
Timothy Irving
Pacific Cas & Electric
Diablo Canyon Power Plant
PO ikn 56
Avila Deach, CA 93424
U.S. A .

Phone: (805)S417382 Phone:

Objectives: Smne of the main objectives of this program were:

To reduce duration of outages*

To reduce collective dose during outages and bring it in line with INPO's-

recommendations

Comments: As a result of this program, the duration of outages was gradually reduced froni
a high of 122 days during the first outage of unit 1, toS7 days for the third outage of unit 2.
The collective exposures during outages were also reduced from a high of 436 person-rem for
the second outage of unit 1, to 266 person rem for the third outage of unit 2.

Remarks / Potential for dose limitation: Some of the most important h5 sons learned
were:

Maintain an outage control center and give it sufficient authority.*

Develop and make uw of high-impact teams.*
;

Start with scope definition.*
i

Carry out task analysis, before, during, and af ter tasks.*

; Make careful preparations.-

Critique the implementation of the tasks.*

! The significance of a good briefing by foremen prior to commencement of each task*

cannot be over stated.

References: Irving,T.," Methods Used to Achieve Outage Goals at DCPP", Proceedings,12th
,

Westinghouse REM Seminar, Pittsburgh, Pennsylvania, October 1990, Westinghouse Electric
i Corpora tion, PO Ikw 355, Pittsburgh, Pennsylvania,15230, U.S.A.

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

j Status: In progress Last Update: December 28,1990

E
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1 i
i RADIATION EXPOSURE REDUCTION PROGRAM AT |

:

MITSUllISill HEAVY INDUSTRIES |
;

Keywords: CONTAMINATION PREVENTION; DOSE REDUCTION;
! RADI ATION PROTECTION; CHEMISTRY; FILTER; PRECONDITIONING; ;

,

; PASSIV ATION; ROBOTICS; AUTOM ATION; PWR |

I
| Principal Investigator: Project Managen

.

j hishiyuki llemmi Mitsubishilleavy industries i

Mitsubishi Heavy Industries,

? 4 Brattle Drive # 25 !

!Arlington, MD 02174
. U.S. A. JAPAN ,

| l'honc:(617)MS-1077 l'hane:

i Objectives: To develop programs to reduce occupational rt diation exposure during design, [
4 mairaenance and ir spection of Mitsubishi PWR plants. The programs are to be based on: j

Radiation source improvement measures'

| Equipment improvement measures .'
*

! Radiation Exposure management-

! Corninents: The radiation source reduction measures include: j

Improvement of materials by development of alternates to stellite. |
*

j Better preconditioning by development of corrosion resistant film and use of lift* '

water chemistry control.
j Improvement of coolant chemistry, using high pli during operations and removal of-

,

ionic NI/Co from outer oxide laver. *
,

, -

| Improved techniques for CRUD removal, by improved filtration techniques and* '

| removing CRUD producing material during construction,
j On tite investigation of CRUD behavior, through radiation monitoring, crud*

sampling, and other techniques. ;,
$ Radiation exposure management measures are based on:

Reduction of working time in high radiation areas,' *

j Reduction of radiation levels by employing temporary shields.-

| Optimum radiation exposure management during operations by reduction of*
;

i working time, and development of better tools, methods and management
j techniques. ;
.

Remarks / Potential for dose limitation: The following improvements in equipment i.

i have been realized; j
!j Integrated R/V Upper Head (CRDM cable bridge and ring duct el'minationk-

Improvement of cavity seal ring clamp. !
'

.
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*

The following automatic equipment has lven developed;

1. llandling device for S/G manhole cover. $ ,

2. Stud hole brushing device for S/G manholes. f ;

3. Telescopic type S/G sludge lancing device. { {
4. RCP wal handling device. ( ,

5. Fastening / loosening device for valve flange bolts.

6. UT device for piping. [
7. R/V tensioning system (QC tensioner plus automatic tensioner positioning system). j

8. Self mobile R/V stud bole brushing device.

9. Inspection device for R/V flange seat face. |
10. UT device for R/V stud bolts.

.

+

11. Cleaning device for R/V stud bolts. f
References: Hemmi, Y., " Radiation Exposure Reduction program at hiHi", Proceedings,12tli [
Westinghouse REh! Seminar, Pittsburgh, Pennsylvania, Octoirr 1990, Westinghouse Electric j
Corporation, PO Ib 355, Pittsburgh, Pennsylvania,15230, U.S.A. i

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

Status: In progress Last Update: Decemtwr 31,1990
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CLAMSHELL NOZZLE / PIPE SHIELDING |
I

Keywords: RADIATION SHIELDING; SHIELDING; NOZZLE SHIELDING; }
INSPECTION !

!

PrincipalInvestigaton Project Managen j
Bill Wagner David Ikirger j
Pennsylvania Power & Light Company Pennsylvania Power & Light Company j

Susquehanna Steam Electric Station Susquehanna Steam Electric Station )
P O. Ikw 467 P.O. Iku 467 [
Berwick, PA 18603 Berwick, PA 18603 |

| U.S.A. U.S. A. [

| Phone: (717) 5421895 Phnne:(717)542 3278 [
I

i

( Objectives: To provide a means of quickly and effectively shielding high dose RPV nozzles j

| for impection activities, j
1

.

; Comments: Using lead blankets to shield RPV nozzles was time consuming and increased [
the dose to the shielding personnel. Preformed " clam shell" shielding rings were developed to F

} epdite the process. Four-inch wide rings are hinged and latched around the nozzle piping. [
; The rings interk(L to minimize streaming effects. These rings are t,tainless steel shells filhi j

j with lead. The shielding cffect of these rings is identical to lead blankets, but weigh less. {
; Remarks / Potential for dose limitation: During a recent outage, the shielding rings |

| were uwd. It took an average of 10-15 minutes to install the rings per nozzle. Previously, it !
would take 30 45 minutes. The nozzle dose rates are typically between 5 and 20 R/hr. |

!

References: None j
t

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

Status: completed and in Use Last Update: May 31,1991 [
;
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:

FEEDWATER NOZZLE TilERMAL SLEEVE HYDROLAZING !

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUES;
11YDROLAZING; FEEDWATER NOZZLE; INSPECTION; DOSE REDUCTION

Principal Investigaton Project Manager: ;

David Borger !
pennsylvania power & Light Company f
Susjuehanna Steam Electric Station ;
P.O. Box 467
Berwick , PA 18603 i
U.S. A. !
Phone: (717) 542-3278 Phone: !

!
Objectives: To reduce radiation doses to nozzle inspection technicians in the drywell by !

flushing highsiose " crud" from the thermal sleeve region of the feedwater nozzles; to maintain
reactor veswl water clarity to minimize impact on refuel (kor activities.

Comments: The double thermal skeve/ piston seal configuration of a BWR 4's feedwater
nozzle creates a trap for contaminated particles (crud) to settle out. NUREG 0619 requires that
nozzles be ultrasonically examined every other fuel cycle. A hydrotazing fixture with several
lances is positioned in the feedwater nozzle by technicians on the refueling bridge. The [
displaced crud is captured by a vacuum shroud (powered by a submersible pump) and ;

directed to the fuel pool cleanup system. I

i

Remarks / Potential for dose limitation: Comparing pre- and post-hydrolazing dose [
rates of the feedwater nozzles in the drywell show a reduction of contact dose rates by a
minimum of 50'7t. Most recent efforts during a refuel outage showed a drop from 22 R/hr to 2
R/hr on some nozzles.

fReferences: None

Duration: from:1987 to:1991 Funding: N/A !

Status: In progress Last Update: hiay 31,1991
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; SNUlll3ER l'OSITIONING FIXTURE

Keywords: OPERATIONAL AND MAINTENANCE TECHNIQUES;
SNUlillER; RESTORATION; DOSE REDUCTION

Principal Investigator: Project Manager:
Kevin Gottstein John Lines
Pennsylvania Power & Light Company Pennsylvania Power & Light Company
Susquehanna Steam Electric Station Susquehanna Steam Electric Station
P.O. Box 467 P.O. Ikw 467
Berwick, PA 18603 Berwick, PA 18t03
U.S.A. U.S. A.
Phone: (717) 542-3151 Phone: (717) S42-3801

Objectives: To provide safety and dose reduction during removal and installation of large
simi mechanical snubbers.

Conunents: Past practice was to have three men manually lift and turn the large simi
mechanical snubbers back into place. This caused a number of back injuries, pinched fingers,
and larger dose to the snubter crews.

RcInarks/ Potential for dose limitation: Dose savings are based on the fact that the
new snubber tool saves an average of 1 manhour per snubber for removal and installation.

References: None

Duration: from: 1990 to: 1991 Funding: 5 5,000

Status: In progress Last Update: May 31,1991
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IIEh10 VAL OF FINE CIlllOh1E PAllTICULATE FItOh! SPENT- ,

FUEL POOLS IW A1 FANS OF A IIADIAL LAh1ELLA
:

Keywords: CONTAMINATION REMOVAL; COllALT REDUCTION; FUEL

Principal Investigator: l'roject Manager: |
Robert fromson i

Advanced Manufacturing Technology i

3603 Ridgewin! Drive i
l'ittsburgh, PA 15235

,

U.S. A. !'

{Phone:(412)S241111 Phone:

Objectives: Ily means of a static stac k of pagala-shajul, nesting lamella plates, remove fine
,

chrome particles of sub-micron size from spent fuel pools to improve visibility and limit dose. !
Utihzes no filter media, has no moving parts and particles can be colketed in a removable

'

sealed container. Unit can be completely decontaminated. .

!
Comments: Although this device has been demonstrated on fine particles of less density, it i

would work better with chrome since it is a Stokes Law device it would be necessary to !
conduct a Phase i Equivalency test before demonstrating it in a spent fuel pool. Phase I would !

utilize particles of equivalent sim and density in equivalent water.
,

Would require teaming with a nuclear power facihty.
.

Radial lamella elements are available for Phase I testing. Design and fabrication of removable |
scalai container is necessarv. '

t.

Remarks / Potential for dose limitation: Since this system works 24-hours per day and
.

is self cleaning, the dose remaining in the pool should be limited to the chrome that is actually +

shedding at any particular time. f

!
References: Fromson. R.E. " Advanced Clarification Based on I.amella Technology", !
Pmceedings of the American Filtration Society, National Meeting, Chicago, IL, May 12,1992.

Duration: irom: 1992 to:1993 Funding: $ 150,000 +

f

Status: Proposed Last Update: April 16,1992
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Data Base on Dose Reduction Research 1 :oject s
3 D A T t A P'% f F U9 6.iSH L Dfor Nuclear Power Plants

7o.a .iis

. August 1992
4 FIN OR GR ANT NUYBt H

FIN A3259
5 AUIPOP:Li (t T i f-E O F ik t PO R T

" "
T.A. Khan, D.S. Vulin, 11 . Liang, and J.W. Baum

t n siva wv u t U nevme em.,

1/69 to 4/92

e n.M O,RM AG,oRG AMI AllON - NW L AND ADDP h5 D+ 4aC riorme Nwa. ertee or bewer. U J Nweeen FletWarm Commese ew w <*g enderu se soi+semic pro.* -
. ..w mu i

Brookhaven National Laboratory
Upton, NY 11973

9 SPON50' m ORG ANIZ ATION - fi AM L AND ADDRt LS vt Nac. noe ine se sivee". s contierser. pecense Nec brew p*swe or Hep orv v 3 hveer Aeyss, tory re<am.wem
erse onaa.nr andernI

i,ivision of Regulat ory Applicat ions
Otiit.e of Nuclea r Regulatory Resea rch
U.h. Nuclear Regulatory Commission
Washington. D.C. 20555-

__

10 SUP''LE ME NT ARY NOTts

11 AB5T R ACT (200 oros os eu:

'lhis is the tourth volume in a series of reports that provide information on dose
reduction research and healt h physics technology for nuclear power plants. The
information is taken Irom a data base maintained by brookhaven lat ional Laborat ory's
ALAPA Center f or t he 14uc l ea r lie gu l a t.o ry Commi s s i on.

This report presents information on 116 new or updated projects, covering a wide range
of activities. Projects including steam generator degradation, decontamination, robotics,
improve m ts in reactor materials, and inspection techniques, among others, are described
in the rescatch section of the report. The section on health physics technology includes

_

some simple and .>ry cost-effective projects to reduce radiation expsoures.

Included in this voinme is a detailed description of how to access t.be BNL data bases
which store this information. All project abstracts from this report, as well as many
other useful documents, can be accessed, with permission, through our on-line system.
ACE. A computer equipped sith.a modem, or a. fax machine, is all that is required to.
connect to ACE. Many features of ACE, inclut;ing software, hardware, and communications
specifics, are explained in-this report.

I t s t y wo n u si v u c s ; e t o m ,t ... .c, ., ,,,,,m ,a,, .u ....s m c.m .., ,...,,,, ,*, m e. , u .v m Am. . . u m e, .

Unlimited
Nuclea r Power Plant.s -- Radia t ion Prot ec t ion, ALARA, Radiation u m ,n w ,.va.

Prot ec t ion - Resea rch Programs Radiacion Doses, Occupational Exposure,' g,,,,,,,,,

Indexes,-.keactor Safety, Reactor Technology, Steam Generat ors. Nuclear Unclassified
Facilities, Decontamination, Reactor Materials Inspection, Robots -

,n,,,y,,,,,
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