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! 3 (Document described below was marked

4 Lind Deposition Exhibit 53 for identification,

this date.)-

0

_ J OHN AL3 E RT L IND, J R., having.-

been duly sworn by Winthrop A. Rockwell, Esq.,
,

t

was called as a witness and testified as follows:
8

. DIRECT EXAMINATION

9
BY MR. ROCKWELL:

10 Q Would you state your current business

11 address?

12 A My current business address?

13 Q Yes.
.

A Babcock & Wilcox, Old Forest Road.

Q And your current employer?
Is, ;

A Babcock & Wilcox. ;.

16 )
Q And your current job title?

17
A I am lead instructor at the training program. ,j

| 18
Q Have you brought with you today a resume

19 which we have marked as Lind Deposition Exhibit 537
i l

20 A Yes, I have. j
l

31 Q Is that resume complete and up-to-date?

A Yes, it is..,n

Q Was it prepared by yourself?

A Yes, it was.

24
;

Q When were you first licensed as a senior-

-
., Oo
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3 reactor operator?

4 A I took the exam at Crystal River. It was April

or May of '77. I received notification I had passed.

O

,
the exam after I returned to Lynchburg.

' * O

Q April or May '777
7

A That is correct, while I was in Florida assigned
8

to the master service team.

9
Q I take it from looking at your resume that

10 you were in Florida for about eight or nine months?
|

| 11 A That is right.

i g 13 Q From the fall of '76 until June of '777

\' A Th** i' * ##****
13 -

Q And you indicate that your job there was

shift sugarvisor augmentor?
15

A Yes.

16
Q What is that?

17'

! A The personnel that were licensed at Crystal River,

18 the shift supervisors, had very little -- most of them

19 had very little prior nuclear operating experience, and

20 we were required to supply people with previous
,

31 . operating experience to help these shift supervisors

run the shifts during the initial fuel load, :ero power

physics testing and power installation. I was one of
. , .

.a

the people assigned to do that._s
\ 24_j- Q How did you happen to acquire your senior

25
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..



_ - _ _ . - _ _ _ _ .__

.

.

.

k- ~

s-

2
'

Lind 5 j

3 operator's license, senior reactor operator's license,

4 while you were at Crystal River? Was that required

that you become a licensed operator at that time?.

3

A No, it was required for my job here, not for the*

6,

job I had at Crystal River.
7

Q In what reference was it required for your

8
job here?

9
A NRC requires that the instructors here who do

10 give examinations to evaluate students and give exami-

11 nations must have a senior reactor operator's license.

12 Q So I have this straight, the NRC requires

c:::) t,.t 1n.tr.ctor. h.r. who giv. ... 1n.t ons ..1,

A Yes.
14

Q (Continued) -- be senior reactor operator

licensed?
16

A That is correct.

17
Q And is that a formal requirement of the

10 NRC7 In other words, is that set out in the regula- !

)
19 tions published by the NRC7 1

I 20 A I don't know. I know that Mr. Collins requires
(

that we have a license to give the examination.
31

Q Mr. Collins?,,

A Paul Collins, head of the license branch.
23

-Q How many of the other instructors in your
N 24

,

/ Training Department are licensed?''

,-
.3

BENJAMIN R EPCRTING SERVICE

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



_ _ _ _
_

|

i
l

r
/
( 1 .

-

s

2
'

Lind 6

3 A All but two.

4 Q And does that mean they are all currently

Licensed?.

o

A Technically speaking, once you leave the plant,

a.sd no longer operate the controls, you are not
T

licensed as such.
8

Q I guess my question is how many of the

9
instructors --

1

I10 A To maintain the license --

11 Q Let me ask the question.

f'" 13 How many of the instructors in the training

s /'
g3 progr am hold current NRC ope. rating licenses?

A I believe right now probably none.

MR. EDGAR: Do you want to define the term
15

" current"? I think you have something to explain
16

on the maintenance of the license, don't you?

THE WITNESS: Right. In order to maintain

18 a license as such on a utility, you have to

19 essentially operate the plant on a periodic basis.

20 You have to stand watches. Since none of us are

31
doing it any more, our licenses are not current.

,

Some of our licenses for some of the people, the

expiration date hasn't been reached yet, so in

-'s that sense they are still current, but in another -

( ) -

s/- sense, since we don't meet the requirements of

25
standing watch on plant, the license has lapsed.
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3 Q Is it possible to substitute work on the

simulator in lieu of standing watch?
4

A No. You must stand watch on your plant.
,

3

''
6 Q Sh wing what has been previously marked

as W111se Deposition Exhibit 2, does that appear to,

be a chart depicting the organization of the Nuclear
8

Service Department, now the Customer Service Department?

9
A I couldn't tell you anything specific about any

10 of the departments except mine. As far as everybody

| 11 in it, this chart is not up -to -date , as far as our

O) lo department.
| g%/

-

13 Q With. respect to your department, we are
.

14 referring to the department entitled " Training Services
.

15 in Special Projects."

A This is not up -to -date .
16

1- Q Would you tell me where it is not up -to -da t e .

A Walter Parlui is not lead instructor. W. E.yg

Perks no longer works for Babcock & Wilcox.g

3 Q Are there any corrections that should be

made?,

A Michael Penovich no longer works for Babcock
22

& Wilcox. There are two additional instructors that
23

s are not on here I'm sorry -- there are three addi---

! ~4'
I N_ tional instructors that are no t on here.

'3.
*

7-

SENJAMIN R EPORTING SERVICE
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3
, Q Who are the additional instructors that

4 are not shown?

5 A The additional instructors are James Watson,

Chuck Gaines, and Richard Sweeney.'

6

Q With the corrections you have now made,.

would that chart be up-to-date and accurate?
8

- A Yes. One other thing. Sweeney is assigned

right now to Crystal River. He is not physically
10

here. He is still working for me but assigned elsewhere.
11

Also, W. G. Ferrell, who works for Rosser, above, but

) still in the dpartment, is now on assignment to TMI,

13 not physically in the building.

Q As lead instructor -- that is the term,

15 you use?

[6 A Yes.

II do you report to Norm Elliott?Q --

18 A Yes, I do. |
| .

.

'

19 Q What are your duties as lead instructor i

in, would you call it.a unit or department?gg

A Department. My basic duties are scheduling all'
21 l

the training, both at the simulator and any site |

training that we do, coordinate the schedules. I

| 23
I' normally, in addition to scheduling the courses,s

* ,
z

\_,/ schedule internally as far as assignment of instructors i

25
.
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_ - . - _ . . - .



.

)

V 1
.

92 Lind

.3 3 to teach different topics. I have responsibility

overall for the simulator in terms of maintenance,
, 4

making sure that the maintenance is performed, correct.

O

maintenance, both on the computer and on the hardware,

6
in the simulator area. And I also interface between

I .

Ralph Rosser and the other instructors, as far as

8
simulator upgrading, software upgrading. ,I also do

9 some other work, business-type work, relating to

10 writing proposals and cost estimates and things like

11 that.

( ) 12 ,Q This would be writing proposals for

%)
13 training?

A Yes. I do that on occasion. I don't do it14

all the time. I also am responsible for assigning
la_

the areas of expertise, developing new lesson plans,
16

procedures, casualties on the simulator, yearly
17

evaluations of instructors.

| 18

| Q Anything more?
'

19

A Nothing that I can think of right off the top
00

*

of my head. It pretty much summarices most of the
21

things I do.

20

Q What is Mr. Rosser's job?
23

A Mr. Rosser is 9sponsible basically for the~

f 24
\_ ,/. software on the simulater, developing pregrams,

n-
.0
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'

3 operations simulator.

4 2 How long has he been in that job?-

5 A Mr. Rosser was involved with the initial develop-

mental work on the simulator, which is about ten years*
6

ago, and he has been doing that ever since. He has.

had other job assignments in the interim, but he

has always been essentially responsible for that type
9

of work.

10

Q And that would be here within Babcock
11

& Wilcox?

12
A Yes.

13
Q Had he come from a simulator maaufacturer '

It
to this job 7

15 3 3,,

Q So Mr. Rosser would know really the whole
i

|
17 history of how that simulator has been used and how it

18 has been programmed, is that correct?|

!

19 A That is correct.

gg (Continued on Page 11.)

21

~

.
r

1

23

a.s

.

25
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3 3 My experience as far as the program goes.is

ihb'

4 limited to an even shorter time span than chss.

When I first came here, I did not do very much..

0

I really only became responsible for this a year, year,

and a half ago. I have been involved with the upgrading, I

: |

the software upgrading. )'

8
Q Let me give you a couple ground rules that

'

9
may --

10 A I talked this morning before I came in. I am a

11 little -- .

|
! 10 Q First of all, when I ask a question, try to

wait until I finish asking a question before you )73

answer. It makes it easier for the court reporter.

'
t Secondly, they have to take it down, and if

15
i

you talk too fast, they are going to tail behind you, I

'
16

and they also have to hear what you say,

l~ )A Okay.
j

IO
Q With those ground rules, I think we will

i 19 he able to go forward.

|_ 20 MR. EDGAR: Off the record,

l

33 (Discussion held of f the record. )

Q Oan you be more specific about what,,

1

!Mr. Rosser doess you say he is involved with basically

the design of the software that is used on the computer?
O 24 -

( ) A That is correct.i

25
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l
3 Q How does he go at that, what does he do?i

4 A Well, I can probably explain by way of giving an

5 ***"Pl**

Q That would be great..

A We decided last year, well, it had been in the
,

.

works for a longer period of time, that we are going
8

to go ahead and convert the integrated control system

from a hardware system to a software systems in other

10 words, instead of having actually an integrated control. .

I
l

i 11 system, we were going to load the Ics onto the computer
|

12 and to do that we would have to develop the equation'

which enabled us to essentially make the Ics a software
13

~

piece of equipment rather than a hardware piece of

*

equipment..,.

la
If we upgrade any systems because of field

16
changes that occur out in the industry, say there is

17
a change in the control-rod drive system out in the

IO' field, and we decide that is going to be a good change

19 to put in here because it is representative, we would

20 go to Ralph, explain to him what had to be done, and
!

1
21 he would essentially convert it into an equation.that

,

would-be used in the computer.

| We remodeled our core last year. We followed or
.

| _ we remodeled after Rancho Seco. Rancho seco loaded
,( s-

24\
( ,/ fuel, essentially went on to their second cycle fuel

25
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3 load, and Ralph was responsible for taking that physics
|

4 test manual data and using that to upgrade our core,

5
so it would now be a second cycle rather than a first

*
i

fuel 1 ad core. Those type of things. |e

6

Q Does he devote full time to the software.

4

on the computer?
8

A He devotes all the time we ask of him. He has

9
other things that he does also.

10
Q What are those other things?

:

11 A He does some work for some of the other depart-
,

12 ments in terms of special projects.(''}
D Q Are those related to training?-

A No.
14

Q What kind of special projects?
Is.

A The only thing I can think of offhand lately that
16

he has been doing is he has been doing some work with *

'
17

developing alternate means of auxilliary feedwater

: 18
control.

|

10- Ralph was in the contro11 Analysis Section, so he |
!

20 is still asked by people or who are still in.the !

21 Control Analysis Section to help them do work on occa-

cion. He does work on the hybrid model, which isy
another simulator that is not a control room simulator,

g
but a softwear simulator, and he was involved quite~s

g
, ,

\ extensively in some developmental work for the MK plantx

25

B ENJAMIN R EPORTING SERVICE

- - . - .-. - _. -. . .
\



.-.
___ __ _ _ __

.

I
\m,/

-

2 Lind 14
~

3 in Germany for BBR. Those are the last two important

4 things : can think he worked on in addition to our

5
training simulator.

Q Who nakes the decision that a software,

update or a softwear modification should be made?
7

A Anybody in the department can make the suggestion,
8

and it is basically up to Ralph, Norm Elliott.and

9
myself whether or not that suggestion would be augmented

10 in terms of a change in program.

11 Q So Ralph is a participant in terms of

12 making those decisions as well as implementing them,
.

or is that really your decision?
13'

A Well, really most of the changes we*make now are

essentially operational type considerations, refine-
,

la,

ment, certain things, perhaps adding additional
16

casualties, the response to the plant, some areas that

17 *

don't look quite right, some people with more opera-

18 tional background will look at it and say -- or Ralph

19 would come in and say, "We want to do this, that and

20 the other. thing," because most of the stuff we do now

31 would be putting in additional malfunctions or refining

some small area or addine, an additional control or.,o
,

something, and most of that would be originated by a
,,
.a

person with more operational experience rather than'-

| ON 04
3k j/. Ralph, but Ralph might have decided he wanted to do

; 25

|
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'

3 something, and we would talk about it and decide if we

4 would do it, if we came up with something that he liked

* F"* i"*
5

, Q :n this operations area, would those deci-
, O

sions generally be made by either you or Norm Elliott
,

s

as to the decision to make the so f tware change?
8

A Most of the time.

9
Q So that if I understand the relationship

|

10 correctly, Rosser has a variety of duties; he is avail-

11 able to effect or implement changes in the software

[2 package?

A Yes.j [3,

Q When you feel that they are necessary yo.u

go to him and ask him to do it, and perhaps discuss
la,.

,

with him how he will do it? |
16 !

A That's correct.

17
Q But generally, the suggestions are

18 initiated not by Ralph Rosser, but by others in the

19 department?

20 A That is correct.
i

01 Q s that a fair chara,cterization?

A Yes, I would say that is fair.
f

Q Can you tell me what Norm Elliott's role in

the department is?
-ps 0?

,

( A Norm essentially is in charge of money. I,

N- 25
.
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3 Q What do you mean by that?

4 A Norm takes care of most of the business arrange-
!

.ments involving the training. He is responsible for-

0

contract administration for training contracts. He is
,. ,

e

the man who decides how much money we get paids salary
I

administration.
8

Q Is he involved-in the formulation of the
|9

content of the training program? 1

10 A Normally, no, not to any great detail. He may

11 be involved to some extent when we discuss a proposal
1

12 for a specific training course. That would be very
s

( g general.

When we refine the content and get it down to

specific scheduling and lectures and lecture content,
la,

no rmally , Norm is not involved in that, no.
16

Q Would it be fair to say that you are the

17
prihary decision maker with respect to the content of ,

18 I
the training programs? <

19 A Yes. |
!

l

20 MR. EDGAR: By " content," you mean the ,

21 . technical material presented?

'THE WITNESS: Yes. For example, if we areno
|--

going to do a requalification.

Q What I mean by content is what is taught.
em ,

/ s . ,.
,

' 'i A Yes. The topics that will be-given in a course.
-% n

.Oi

.-
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3 Q Do you have a standardi:ed group of courses

4 that you are teaching now?

A Yes, we do.
3

Q And has that been a pattern as far as you,
' o

know for the last few years?

A Yes, it has.

8
Q Can you tell me, let us take as of January 1,

9
1979 as a reference point.

10 A okay.

11 Q Can you tell me the package of training

12 courses that would be available to a utility. Tell me,,

\s 13
how many we are talking about first.

A I would be guessing at any number I give you,*

because we give', perhape, just roughly, five or six
la,

standard courses, but there are a number of other
16 -

| courses available as package courses that can be

17
utilized by a utility, and there is a training catalog

18
'

| which I can get for you if you would like, which essen-

19 tially contains all the basic courses we do.

20 Q .That would be very helpful.

31 MR. EDGAR:- Off the record.

(Discussion held off the record.)
,

3,

|

(Continued on following page.),
.a

2

''
25
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3 MR. ROCKWELL: Would you mark a document

4 entitled " Nuclear Training Services, Babcock

5 & Wilcox," which appears to include an index

6 and a variety of other descriptive materials'

about the training program,.

t

(Above-described document was marked
8

Lind Deposition Exhibit 54 for identification,
9

this date.)

10

Q Mr. Lind, showing you what the court
11

reporter has marked as Lind Deposition Exhibit 54,

'~'

(' % do I correctly identify it as a brochure which is

13 mada available by the Training Department, which

14 includes an index of standard courses and a descrip-

15 tion of various services offered by the Training

16
Program?

17 A That's correct.

[g Q with reference to this Deposition Exhibit 54,

can you show me the list of standard courses whichgg

Sabcock & Wilcox makes aveliable to its utilities.
20

A We will give any of these courses on request.3
.

23 Q So we are referring to the second page?

^ Th*** *#* * ** *ddi*i "*i "i#* **P***3

f''} 24 Q Are we referring to the second page of
1

the exhibit entitled "Index"?,-.a-
.

S EN.JAMIN R EPORTING service
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3 A Yes.

. 4 Q Are' these courses that are listed in the

Ladox?,

3

6 A Yes, they are.'

7 Q And they are standard courses made avail-

g able by Babcock & Wilcox, is that correct?

A Yes.
9

10 Q Yu indicated that there was a core of

i four or five courses that are given most frequently.g

A Yes.
12s

Q Would you identify which ones those areg

by their number and title , as indicated on the index.

A The standard courses we give, the ones most
15

often given are " Replacement Operator Training" and i

16
" Simulator Requalification Training."

l~
Q Standard Operator Training?.,

i A Replacement operator Training, T303.

19

Q And what is the other one?

20
A Simulator T304. Those are the most common that

'l'

! are given. The New Plant Operator Program, T301, is-

22 also given, and we also give a course called an M-3

23 course, and I would have to thumb through here to tell

_ a4 you exactly what the numbers are. I think it is M-3.-

)
s_/ - Is it all right?3.o

.
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4.3 3 Q Yes.

A ,Here, T-103, Nuclear Power Plant Operations fora

4

Management which is actually a misnomer. It is a
.

o

nuclear power plant operation for operators,
*

6
rather than just management. i

7

Q of the total amount of training given by 1

8 |

Babcock & Wilcox, how much of it is encompassed within |
4

9 ,I
these four standard courses?

|

A I would say probably about 90 percent of the

11 training that we do for customers is one of those

12 four courses.

U Q Do you have a standard description or ,

i

14 syllabus for each of those coursos?

15 A Yess a schedule, yes.

16 Q Can you describe what those schedules

17 entail, in terms of what they say about the programs?

Are they the teaching content of the programs, or are
18

i

Ithey --
9

I

A They are the subject matter content of the

program, so we would lay out essentially on a five-day

.

21
' basis what tooics are going to be taught in the class-

. room each day and what casualties would be performed on

3
.,

the machine that day.

.g''s 24 Mr. Eytchison has the type of thing I am talking
,

!

4 lN-
. '

25 about.
.
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W.
R: 5 3 MR. ROCKWELL Please mark this document'

9

, 4 as Lind Deposition Exhibit 55.

(Document described below herein marked-

a

Lind Deposition Exhibit 55 for identification,

this date.)
,

t

Q Mr. Lind, showing you what has been marked
8

as Lind Deposition Exhibit 55, can you identify that
i 9

Exhibit. What is it?

10 A This is a copy of a schedule, a one-week schedule

11 for a training course given at the simulator to three

12 people from Three Mile Island.

\
13 Q Is this typical of a description of a

standard course? Do you have descriptions like this

for each course?
15

A We have descriptions like this for each course.
16

Q Am I correct in understanding that this

17
Deposition Exhibit 55 represents the subject matters

IO covered during one week of training?

19 A res, that is correct.

20 Q So that if a course.were a number of weeks

21 in length, there would be a summary sheet like this

for each week of the training program?
7

! - A That is correct.
23

MR. ROCKWELL: Off the record.

"\ 24

) (Discussion held of f 'the record. )
N~s' 23

Q Are these descriptions which are on file
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3 and which are used repetitively with respect to a

4 particular course, and I am now referring to Deposition

IExhibit 557 1.

*
|

.
.

A We have standard schedules for requal. training

which is a one-week course. We would have a standard
7

course for replacement operator which normally runs
8

-two weeks. .e may make modifications to that standard

9
schedule for'any given week or two, if we either

10 decide to change some topics or if we have perhaps

. 11 given the same course last year, and the same people

12 return, we do not want to give the same course, so for

c:) 1, .n,g1ven ...h th.r. .., ,. c,.ng.. 1.,t.rn.11,. .. eo

have copies of this basic schedule that .re work with.

Q And these schedules, as you say, represent,

,
la,

the basic training schedules.which are used as a
16

| reference point for teaching the course with some

17
modifications that you may make from time to time, is

18 that correct?

19 A res.
| -

! 00 Q Are these outlines of subject matter covered
!

.

31 by the course, such as we have marked here as

Deposition Exhibit 55, revised from time to time?

A : am sorry, but I do not understand.
.0

Q With reference to Deposition Exhibit 55,
'l~

[ \ that is the outline of the subject matter to be coverei
'

'25.
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3 in a requalification course in one week? i

1

4 A Yes. |
|
'

3 Q Is that description either of that course
''

or similar descriptions of other courses updated from
6-

time to time, or revised?
,

4

A If you are asking, has this schedule changed
8

periodically, the anscer is yes.

9
Q What process do you use to update or modify

10 those descriptions of course content?
-

:
'

11 A we will normally, for an example on this one,

12 if this was a schedule of a course that was given to
,

13
the pe pie at TMI, for example, a year ago, we know

s.

they are coming back, and we wouldn't want to give them

the exact same course, so there are certain subjects
la,

in here, and for example, let's say this, rod withdrawal,

;6
limits instead of safety analysis, and we would sit

17
down and talk and develop some new topics, and then

18 bounce that against the people at the utility to make

19 sure that those topics were acceptable. We would

20 initiate a rough schedule and work with those people

21. and finalize those schedules in terms of what subjects

would be covered..,a
-

Q Referring to Deposition Exhibit 55, what

I am-trying'to understand, is-that the standard

|[] 24
|3 / -description?
'

\_/. 33
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i

j 3 A There is no standard description. It is upgraded

4 periodica',1y. There is no course set in concrete and,

never e,nanges.-

3

Q Is there any description that you have in
,

, o

the Training Department of what subject matter falls
,

6

under the heading of requalification training?
8

A I do not know of any fixed guidelines for exact

9
subject matter that should be covered for requalifica-

.

10 tion. we are looking now at a requalification schedule

11 for a hot licamse or a cold license course, and we do

12 not have that much flexibility. Thers are subjects
t

which must be covered. we cannot completely or essen-g

tially rewrite that schedule on a whim. This is a

course for the utility to provide help in obtaining
la,-

licensed operators, and as such that provides a frame-
16 '

work more than the M-3 cours e , for example, which is

17
totally internal training within the organization,

18 familiarization with management people and engineers,

19 and that course you can put anything in it, with no

| 00 constraints on the subject matter.

21 Q Do I correctly understand that the document

marked as Lind Deposition Exhibit 55 is not a standard
73

description of requalification training, but rather is
.a

a presentation of the subject matter that happened to

| {}< 2%
'

be presented in the course taken by the three peopleg-d . .,a.
.
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3 whose names appear in the upper right-hand corner?

4 A Yes, that is correct, it is typical.

Q If I understand you correctly, again, there
3

,
is no standard written document that you have in your

O
,

department which describes the areas that are encom-
7

passed by requalification training?
8

A None that I know of.

9
Q The decision as to what goes into a

10 particular requalification training course is rather

11 the product of your discussion with the utility in

12 question?
s

13
Internal discussion in the department and theA

utility.

MR. EDGAR: Off the record.
15'

(Discussion held off the record.)
'

16
(Continued on following page. )

17

18

. 19
l

20

21

20

23

3.

V
.

23
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3 Q Again making reference to what you have
1

,. 4 before you as Lind Deposition Exhibit 55, it is under-

stood that that presents the subject matter as.

a
t

j developed by discussion within the Training Department
.

and discussion with the utility involveu, and i,s the
i

subject matter of a course that would be presented on

8
the particular date in question, is tt.at right?

9
A Yes.

1

| 10

Q Would that course he used repetitively
11

during a particular year?

12

A Yes. We would give the same course to all
13,

the people from TMI Unit 1, for example, who came

14
down for requalification.

15
Q so everybody in a twelve-month period'

16
who came for requalification would get a course that

( is based on that outline?
!

I 18 A Yes.
.

19 MR. EDGAR: Ior a given utility?'

00 :sz w:; Ness: For a given utility.

! *1
| Q What factors do you take into account in-

,

|
'

20 building the curriculum, if you will, or the schedule

23 of subjects to be covered in a requalification course?

24 A One thing that we always do, and one thing that
'

does not change in these courses,are always discuss
33

i

+
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3 the 103, Integrated Contro1' System, because it is

4 really the cornerstone of the plant operation.

5 Q what I am asking you to address is what

6 are the basic underlying factors that you look to
,

in terms of what must be the contents of the course.7

Is there any standard that you look to?

A What must be the contents of the course?
9

Q Yes. Let me expand on my question.

Do you simply think, what would be good to cover
11

this year,.or do you look at some basic standard or
12

/''s reference source with respect to what you think ought

k 13
to be covered?

14
MR. EDGAR: Like a Reg. Guide?

15
A The modifications that I have made to the

16 schedules that I have been involved with have been
17 basic-type discussion points.

,

18 Q Is there any standard that controls the

19 content of the course other than your judgment and

20 the utility's judgment as to what might be necessary

to be covered?gg

4 I am not familiar with any standards.

23 0 I 7 "# k" "l'd *' "#* Y " ^"d *h*7

utilities free,in constructing a curriculum for a,,

r

Li particular requalification course,to pick whatever
|

\,_ a-
.

-"
|

!
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3 subjects seem appropriate, useful and worthwhile? I

~ 4 A To my knowledge, yes.

5 o Are there any subsects which you are !
,

6 required to include?'

A No.-

MR. EDGAR: This is on the requalification?g

THE WITNESS: We are talking about a
9

requalification schedule.
10 |

Q In constructing the curriculum for the.

particular course , and we are talking about requali-
r 12

( fication, is that right?
\ D

A Right.

14
Q Who do yo'2 talk to within the department?

15 You said you have discussed it within the department.

16 Who are the people you talk to within the department?

II A The other instructors.

18
Q Is that essentially a group process that

19 they all sit down together?

20 A sometimes more than twc, and sometimes only

21 oner normally the discussion 14 ;4 tween the lead

33 instructor, at the present time myself, and the
instructor who is in charge of that utility.

''
34- Q .Are each.of your instructors given a

\ /s' liaison role with one of the operating utili:1es?,a,.

E ENJAMIN R EPORTING SERVICE
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3 A Right now not all my instructors have a utility,

4 but yes, there are liaison roles betwsen instructors

5 and utilities, and some instructors have more than one

6
utility at the present. time.*

7 Q Tell me which of your instructors have

that liaison role and which utilities they have itg
,

with.
9

A okay. Harry Heilmeier. He is cognizant for10
|

Florida Power and Three Mile Island.
.

13 Q Which unit?
'

A Both.g

Q Units 1 and 27
14

A Yes, and now making a transition and shifting
'

15
to consumers Power, shifting away from Midland, and

16
giving that utility to someone else.

17

Q Did he have Midland before? |

18 .

A He had Midlands he did not have TMI.

19

Q Is Midland the same as Florida Power?

20
l A No. He is now in charge of TMI, shifting

*1 Consumers Power to someone else, and in the process-

20 of making'a transition on that utility, and he has

23 only recently assumed the responsibility for TMI.

) 24 Q Does he still have responsibility for
m./

L 25_ Florida Power?

|
SENJAMIN REPORTING SERVICE
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3 A Yes.

4 Q When did he assume responsibil-ity for TMI?<

,

A I'can't give you an exact time frames that.

a

transition has been gradual over the last few months.
6,

Q When did it start, to your best estimate?
7

A In the spring the end of the winter.
8

Q Who had responsibility for TMI before
9

Harry Heilmeier?
10

A Ted Book.
11

Q How long did he have that responsibility?

A I would approximate it as about a year.
13

Q Who had TMI responsibility before Ted Book?

A Harry Heilmeier.

15
Q Haw long did he have it during that earlier

16
phase?

l~ A I believe that Harry has had responsibility for

18 TMI since he came to work at B&W.

19
Q When did he come to work at B&W7

20 A He came to work at B&W at the beginning of
,

21 1977, January-February 1977. He would have begun to

gg assume responsibility fairly early in that time frame.

T "* 7 * ** ***** #**** *** * * h*** *tiI ##" *
3

'

that time.
] 24,

V) Q Do you know who had responsibility for TMI
j 25

!
!
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3 before Harry Heilmeier's first round responsibility?

A I don't know.4,.

5 g To recapitulate, so I am clear, Harry

6 Heilmeier took responsibility in terms of a liaison,

role for TMI training at around the beginning of.

1977, held it for about a year, roughly aarly 1978,

is that right?
9

A Yes.

10
Q And then Ted Book took it over for a year,

11 and then Harry Heilmeier took it back sometime this
,

|

12 last winter-early spring, is that right?

L3 A That is close. I can't give you exact dates.

14 g with respect to this liaison responsibility

15 which you have described or which you have mentioned,

16 can you tell me what it involves.

17 A The major liaison responsibility would be that

tg of periodically going to the utility, talking to the

people in the Training Department and the operators,gg
;

L
,

and especially right before training courses start,

, so that if we are giving a requal. course for TMI,
l 21

now Harry would be the one to discuss with them the

i 2
| schedule and the course contents and also talk to
,

23 the operators and ask them if they have anything they

% o4 would like to see and any problems they had down there,-

;

25 *

.
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,

,

2 and essentially be responsible for the st2 dents that
.

3 they have down there, and if they had anything that needs

'

to get done there, he would take care of it.
4,

5 g aas there been one contact person at

Metropolitan dison for the kind of discussions
6,

you described the liaison person in your department.

would be having?
8

A I am sorry , but I don't understand the question.
, 9

10
g You have said that your liaison repre-

i

sentative within the Training. Department here at

! S&W would go to Three Mile Island, for instance.

A Yes.

14 Q And talk from time to time.

15 Is there a person that is the contact person at''

Three Mile Island?'16

A He would formally see either Marshall Beers or
7

Dick Zeckman up there first. They are the people in

charge of.the Training Department up there.
19

(Continued on Page 33.)

3>
.

:
:

21

| 5
f

23

' 24 .

|
r ,

25 -

.
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'

2

3 Q Do you know what their titles are?

7- 4 A I don't know their official title training--

****di*** ''' I D*ii''** I5

Q They are in parallel responsibility? -

,

* O

A Essentially, yes.

Q How of ten would your liaison man go down to,
8

for instance, Three Mile Island, and talk?

9 -

A I normally attempt to send an instructor before

10 the requalification program started at Unit 1 and

11 Unit 2, twice. He would probably go up before each

12 replacement operator, which is a startup certification

'13 course. If there was three or four in a year, he I

would probaba" go up three or four times prior to those.g

The exact amount of times he would go up would be a
10

.
-

direct function of how many courses they had scheduled
16

for a year.

17
Q With raqualification, where you might give

18 the same course 10 or a dozen times, he would not go

19 up before each sessions he would go up once before the

20 first program was given?
! !

| 21 A That is correct. |

-Q And you indicate you would talk to Marshall;;

Beers and Dick Ieckman about how to structure the j
23

content of the course? ,

1s 21
'

schedule thatI A He would basically go up with a
\_s| n-

.O
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.2 3 we had ckveloped and say, "These are the things we

f. 4 thought might be good to do this year. What do you

think?".

|

If they have any feedback or things they want to

see or changes in addition or changes in the schedules

we brought up, they would talk about it with Harry,
8

and then Harry would normally talk to some of the ,

9
operations people. He might talk to quite a few of ,

10 them. He might talk to a few -- depending on time --

; 11 he might talk to the operations supervisor possibly
l

12 even or the plant supervisor possibly.
N

s,) 13
g How do your trainers have contact with the

operators themselves before the training programs

that are conducted here?
15.

A When these people go up, when the liaisons go up,
16 4

they normally go up for a two-day period and will make

l~
an attempt or will make an attempt to go in and visit

18 the shifts. In other words, they will come in every
|

| 19 eight or 10 hours and catch a -different amount of

20 people in the course of a day. In 24 hours they can

31 talk with quite a few people at the utility.

Q Are they directed to do that by you?gg

A Yes.
23

Q To talk to the operators while they are
'l

xJ there? -

23
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7.3 3 A If possible, yes, we like to have them talk to

4 the operators.

Q Is there a record which would reflect when-

3
i

they made trips to the utility for which they are
,

responsible?
,

4

A Not a direct accord. You could probably back
8

out the trips from expense accounts and travel authori-

9
sations, but a direct record of trips made for that,

10 we don't keep.

11 Q Do Marshall Beers and Dick Zeckman ever

x 12 come down nere during the courses to observe?

*^ Y*** th*Y d**'
13

Q How often?*

14

A Marshall comes down every year for requalifica-.

la,

tion, and Zeckman comes down occasionally. He will
16

come down a few times.
17

'

Q When you say " Marshall"?

18 A Marshall Beers.

19 Q when you say Marshall Beers comes down for

00 requalification, you mean he takes the course?

01 A He comes.down and participates for a full week

in the course..,n
-

Q Does he take the course?

A Yes, he takes the course.s'/ 24 .

-( Q Does he come down and observe other courses,
..i*-oo
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7.4 3 not as a trainee, but simply as an observer?

4 A I have no recollection of Marshall ever coming-

|

5
d wn, except when he was scheduled to participate in

one.

Q Has he indicated what his reason for coming

down is? Is it simply to take the course or is it to'

8 ,

evaluate the course?

9
A He has never expressed to me why he comes down.

10 Q Has he ever given you an evaluation of the
.

11 course after he has come down?
i
'

12 A All students receive an evaluation comment sheet

; 13
at the end of a course to put comments on, what they

' s

thought of the course, changes and improvements or

how they felt about it. We give a sheet like that to
la,

every student in every course we give.
16

Q Do you kn'ow when the last time is that

17
Marshall Beers was down for a course at B&W7

18 A I would have to check, but I believe Marshall was

19 down January or rebruary of this year because we did

i 00 give requalification this year, and I'm just about sure

| 21 Marshall was here. I am sure Marshall was down at the

beginning, as a matter of fact, but I couldn't give3g
!
t

you an exact date. We could find that again if it was

necessary.
24-~g.

, - J Q And do you know the 1ast time Iackman was
'V 23

'

. .
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7.5 3 here?

4 A ::eckman was down for a startup certification j

3
course, but the date escapes me. I would have to check

again on the records for that. 1
,

o
*

Q Would he have been down to observe or take

| the course?
8

A The last time that Dick Zackman was down here,
'

9
he was actually taking the course. He was preparing

10 to get his license. That was the last time I can

11 recall him being down here. He was actually a partici-

12 pant in a replacement course.

13 o why was he preparing to get his license?

A He wanted a license. I imagine it may be a
,

requirement. They may have decided that they wanted
la,

.

him to have a license, "they" being the utility.
; 16

(Continued on following page. )

17

18

19,

|

.T
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.
U

|
l

23
|
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!b
G 25

G ENJAMIN R EPCRTING SERVICE

i
,

L. >[.A J



.- . _ _ - _ _ _ _ - _ - - _ _ _ _ _ _ - _ _ _ _ - _ - ___ - __-_____ _____.

)

'

1

s
-

2 Lind 38
'

l

A8 3 Q I'take it he had not had a license before
ic

4 that?
,

I
A I don't believe he had a current license on.-

a

TMI. I do not know if he had any other operatings

license.
7

1

Q other than people coming from Three Mile i

8
,

Island to take your courses, is there anyone who comes
9

on a regular basis to observe the courses?
. 10' A No.

11.

Q - Have you ever had an evaluation from the
'

12
' people at Three Mile Island of your training courses,

U other than'the sheets that you hand out to trainees?
-

-

14 A Nothing that I can recall.

'

.Q With reference to the exhibit which you
,

16 have before you, Deposition Exhibit 55, that outlines
t

17 certain subjects which will be covered in the course,
,

correct?1g

A Yes.,

19<

Q Is there in writing any description of
20

specifically how those subjects are addressed in the
21

training, in course outline in other words? j,

4- 22 i

A some of these would have course outlines. There |
23

are a few topics in them that do not have a course

/ 244

outline.(,

m,, 3
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3 Q How does a course outline get written,

4 and why are there course outlines in some areas and

not in others?.

o

A Course outlines are written by the instructors.

Sometimes they will write them on their own just to
I

prepare a topic if it is given, and other times I

B
have requested that format outlines be developed, since

9 I have been the lead instructor, for the record so

10 that we can essentially increase the scope of topics

( 11 that anyone can teach.
1

.

12 Q When you bacame lead instructor, were there

\
D any formal outlines for any of the subject matters-

d
i

14 covered in requalification courses?

15 A Yes.

16 Q what subjects were covered by those formal

i 1~ outlines?

18 A I can't remember all of them -- Control Rod

Drive, Heatup and ge,olant Curves, OTSG's, and another
79

three topics here were given by people outside the

the Control Analysis lecturesTraining Department --

21
and the lecture on Safety AnaIysis were given by

no
~~

people outside the Training Department.

23
I know that there are outlines around on those

2%c there are lectures on that
[ topics. Safety Analysis --

s
Le 25
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'

3 in the safety Analysis Department. control Analysis --

I have lecture plans that Srian has given to me for4,

my records or given to Walt before I was lead.

3
,
,

instructor, on the topics he has given. !

6. ,

Q Who raviews the material that is to be.
t ,

1

presented by a particular instructor in a particular

course?

A I periodically audit the classes. The outlines,

10
when they are developed, are duplicated and given to

11 all the instructors to look at.

1
-~g Essentially when a new lesson plan or a new

) 13
'

\
Nm/ topic is developed, the lecture wil1 be given to the

14 Training Department before it is given to any student.

15 That will be the first case of evaluation of the topic,

e make sure it worked well, that it made sense, and we
16

would essentially critimas it and bang'against the guyg
.

to help him develop the thing and get a good under- .

18 l

standing. |
19 )

Q .This is with reference to a formal outline? !
20 l

A Formal outline or any new topics being developed. |
*

21 l

As we said earlier, we develop new topics periodically. j
.,n

For a subject, say, that has been given for a !

period of. time, but now we wanted to get a nore

r~s 24

[ T complete formal outlined developed, we will normally

s_-)>

23
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,

3
assign someone to develep thne outline, and then make

copies of it, and it will be distributed to the

,
instructors.

o

Q If you invite someone from outside the,

o
,

Training Department to give a lecture on a particular

subject, is that person given any materials to work
8

from?

9
A ho.

10
Q Would it be standard operating procedure

11
for you to review the content of that lecture before

la
,

it is given?-

U A That is a difficult question to anmaar because
,

,

!

14 the lecturss that we have given by these people, for !
!

15 instance this safety Analysis lecture given by scott |
|

Lebeau, and the Control Analysis by Brian, have beeng

given many, many times by the same person, so there

will be no need to review the material they were
18

doin7 on a lecture they had given perhaps 25 or 50

19
times.

20
Somewhere way back somebody might have originally

21
worked on that, but Brian has been given lectures down

so
here long before I ever worked for B&W, so I would---

~23 .not feel the need to audit Brian's outline.
^4''N I would ask 3rian to come down and teach that-

a 25
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3 program. He has done it before, and he would just

4
give it.

,

3 Q Since you have been in the department,

6
has anyone reviewed, for instance, Brian Delano's

,

control Analysis lecture?.

A People have audited, sat in from departments
8

and listened to Brian's exam. I guess you would call
9

that a review.

10

Q Is that a systematic feature that you
11

have of auditing?

A I am not sure what you mean by " systematic."_s
13 g do assign someone to go there.

14
Q Do you have a procedure for auditing?

15 3 3. critique sheet or something that we would
;

16 fill.out, you mean?
_

17
Q No, with respect to which courses you

18 audit and how often, do you have a procedure? |

19 A No. j

!

20 (continued on following page.)
,

21

!-

22

|
'

23

2;
!s

i )

| J -25

.
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sr9.1 3 '

g How do you decide when to do it?
.

C W- ' 4- A I just decide when to do it. I

5 Q when you do audit, do you do any critique? |
1

6 A If I find that there is a problem in the topic
P

or in the way the material is presented, I will normally-
i

talk to the instructor afterwards, yes.

Q Is there any written critique?
9

A Nothing that is retained. There might be notes )
i10 .

of paper during the course of jjotted down on a piece

11 the two-hour session, but nothing that would be

la retained formally.-

|
/ 13 Q Do you have any records of your audits of4

14 the courses? .

A No.g3
.

Q So what you are indicating is that, based

on your audit, if you think if there is anything that

requires attention, you will speak to the instructor
18

afterwards?

( A If I thought there was something that needed to

0 be called to his attention, I would.
~

21 Q What is the last time you personal 1y audited

22 a course?

23 A I - sat in on a steam generator lecture fairly

.
recently. :: was during the last few months. I don't

3
N

\,,)) remember the exact date.
23
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~9.2 3 Q And what would be the last time before that

4 that you audited a course lecture?

A I am trying to think. I know th e last course I- -

a

,
sat in on, but I'm trying to think of when it was. I

O
,

monitored rod withdrawal and power distribution limits
7

lecture that was given I believe right at the beginning
8 '

of this year or. the end of last year.

9
As for my resume, I have only been a lead

10 instructor for about six months now, so I haven't done

11 a lot of auditing.

12 Q Your best estimate is that you have done

h[\j 13
PethaP8 a e uPle of audits since you have been the

lead instructor?
14

A A few classroom and a number of simulator audits.
15

I also will go in and sit and watch the conduct of'the
16

training in the simulator.4

17
Q Who did you take over from as lead

18 instructor? Was that W. E. Perks?
|

19 A Walter Perks, that is correct.
'

20 Q You say he has now left B&W7

| 21 A That is correct.
!

Q Did Perks give you any indication as to,,

what auditing procedure he had aeed as lead instructor?

A He said that he periodically sat in on classes
2%

s . and audited them. That is the extent of the guidance.

25x
.
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9.3 -3 Q Would the auditing procedure which you have

4 been describing apply to the whole range of courses

- which are offered by S&W?
o

A Would I sit in on a lecture on any course?

*

Q In other words, is the auditing procedure
,

which you have described the same for all courses?
8

Is your approach the same?

9
A To sit down and watch the course being given and

:

|
10 then talk to the instructor af terwards?

11 Q Yes.
1

12 A Yes. The methodology of the audit would be I

(' identical n any course that was given.
13

'
Q Did you make outlines available to your

customers, that is outlines of material to be covered

within specific topics, such as control analysis
- 16

lecture by Brian Delano in this simulator requalifica-

17
tion training that we have marked as Deposition

10 Exhibit 55?

19 A Yes, we do. Anyone who would like a copy of any

20 lesson plan on any topic that is given can have it.

21 Q And they get it if they ask for it, is

1

that it?,,
_

1,

A Yes. ||

| 23 i

j Q But they are not automatically forwarded?
i - 2?

- [~' A No, but anyone who says.." Hey, that was really
., m-

- ~3'Q
|
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9.4 3 good. Do you have any material I can keep on that,"

4 we are always glad to give them anything they like,

anything we have..

3

Q You used the term " lesson Plan." Is there

a lesson plan for each topic covera' in the course?
,

6

A No.

8
Q .In some cases it is just whatever the

9
person lecturing presents?

10 a y..,

11 Q And that may vary from course to course?

12 A It will vary from lecture to lecture, the exact

( ) 13
math d in which the material is presented. I feel that

continuity of information is essentially identical.

It may be given in a slightly different fashion, but
la,

the operators are all conveyed the same information on
16

the topics that we don't have outlines on, and there

17
are not too many of those, but the biggest example is

IO ICS.

19 We don't or we have very few normal lesson plans

,
20 on the integrated control system, and that except for

t

31 a general overview type lecture, which we do have a

lesson plan for, when we get into detailed discussions

of the IC3.
( 23
I First of all, the IOS. varies from utility to

| [[ m .
2%

\~ '}
utility when'you get into-great detail, so you could

;3
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~

l'
i 9.5 3 not have a standard outline for the ICS that would

4 cover all utilities.,

Then again a lot of that type ICS review isa.

O

reflection of transients that have been dona on the
6

*
~ the day before and the response questions theymachine

have. A lot of the ICS becomes a question and answer-
8

type discussion, rather than a formal "I talk and you

9
listen" type of presentation.

10 so we normally don't have any detailed outlines

11 on specific sia11 areas of the ICS. We do have a

10 fairly thorough outline and overall big overview,

g3 general overview, of the ICS.

(continued on following page . )
14

15

16

17

18 ;

1

19 |
:

20

21

22

23

| ~ 24

| ,

v

! -) 25

|
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j

l IR10 3 Q Let us take ICS as an exampic. Would
i ic

the same person within B&W be likely to give the ICS
4

lecture each time?.

o

A The lead instructor for each utility normally
6.,

is the person most familiar with that utility's ICS,
T

and we strive when possible that that person always ;

8
gives or attempts to give most of the oral ICS

9 lectures to that utility.

10
Q So these lectures would come from within

11 the Training Department is what you are saying?
,

12 A We generally try to have continuity in seeing

13 that giving the ICS lectures, for instance, for
1

l~

Toledo, James Carson is the lead instr.uctor, and heg4

normally gives the Toledo Edison lectures.
la.

16 Q What other subject matters leading to

the requalification, what other subject matters re-g.

quire the most modification because of differences

among your operating plants.
19 j

A Just take this schedule for an example?
20

*

Q Generally.
21

A The ones which require the most modification

is ICS, which is unique. You have the CRDM System.

"3
Q What?-

24 A Control-Rod Drive System -- there are two'"

|

l
'
3- -25 generations of that system, so it is not one common

| BENJAMit; R EPO RTIN G SERVICE
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2 system to all utilities.

3 We give lectures on reactor coolant pump parts,

4 - and there are a number of pump vendors, so the lecture
differs from utility to utility, based on which vendor.

o

they use.
6,

But we do_have generic outlines for the two.

different generations of control rod drive, and the
8

cutline on tie ~ reactor coolant pump has sections in
9

it which would discuss differences or different;

10 aspects of it.

11
Q What other subjects have to be modified

1 substantially with respect to different utilities?

13
s ,, A If we are giving technology courses, which is

14 the type of very extended classroom lecture series

15 that we do as part of a re-license certification, part

of that training is a very detailed description of
16

different piping systems and control systems, and

that would'be unique from utility to utility.

But those are not lectures given on a regularg

basis as often as the requalification, for example.

Q Well, referring to the four courses which
3

you said comprise 90 percent of the work of the
-

Training 0epartment,'what other subject matter areas
~

23
require modification because of differences among

your operating utilities? .

: s _/ 23s
|
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3 Just-to recapitulate, you mentioned ICS,

j control-Rod Drive, RC pumps, technical courses.

5 A okay. For the M-3 course, which is one of the

6 standard courses we discussed -- T103 was the course.
,

~

Q Nuclear Power Plant Operation for Manage-

ment?g

A Right. That is a standard course, and we do
9

not -- we teach a power plant. We teach our power

plant, so that is the same for any one. We teach a
11

'

,

typical power plant because it is one where we can
! I
l give a general orientation on how a~3&W plant

-

I U . operates. We don't get into any great detail in

14 a week. ~

Ib
. so that essentially the course content for any

16 given subject would be the same for any utility with

1- almost no change.

18 ror startup certification, the first week of

19 that standard replacanent operator training course,

gg which I believe we identified as T3C1, the course
r .

| topics like Reactor Theory, Reactivity Salance Calcu-

*

there is no significantlations, Reactor Startups --

,

_

difference from utility to utility for that type of
i 23
! information.
! 24

.[ j one subject that is covered that firs: week
\s ,/ 23
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is Control-Rod Drive, and that would be changed.

4 Q What I am trying to get at here is what
,

areas of difference, rather than the areas of simi-
,

o

larity. )
'

6-
,

MR. EDGAR: He is trying to go through it.
.
i

THE WITNESS: I am trying to back into !

8 i

that. I'have to review the courses in my head |

9
as I go through them.

10 ;

As we said, ICS, and if we discuss safe-

11

( guard systems, those vary generally. All safe-
_

| 1*
I guard systems -- Emergency Core Coolant Systems-

'

13 are the same for a11 asw plants, but actuation

14 systems, the exact number of components controlled

15 by any control block may vary so that would

16
require, if we get int a detailed description of

your safety features actuation system, it requires

very specific informati*on on a utility because
18

essentially the utility and vendor design a
19

large part of that system.

! %
! Then, as I said, for the longer courses,
'

21
technology courses, anything which' specifically

i . aa
i addresses their plant, we talk about their sys-~~

' '3
i tem, their piping systems, and all of that is-

!
I

24g-~g . very, very particular '*r that utility. I,

; (k; 25 think that about covers the general ones that

vary widely.
S ENJAMIN REPCRTING SERVICE
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s:11.1 3 Q With respect to the ICS lecture, you indi-

4
cated that that is generally given by someone within

the Training Department?.

O

A It is always given by saucne in the Training
,

Department.
7

Q How about with respect to control rod

8
drive systems?

9
A That is always given by someone inside the

IC Training Department.

11 Q RC pumps?

'

la A That is right now always given by someone in theI

,

i
T**i"i"' U*P"#***"t*\s_/ 13

Q When you say "right now," you mean that it

has been changed recently?
,

A. Not recently, but there have been lectures given
16 on reactor coolant pumps to utility people by people

,

.'
17 other than Training Department personnel. There are

10 engineer,s upstairs who occasionally have givensome
,

19 lectures on pumps, but that is not common.

I 20 Q How about the technical courses? Who

|
teaches those?i 31

-

A The only technical course that I can_ talk aboutno.
|

. -

with any great surety is the most recent ~one we gave,

I which is une Midland course, the one I have been

OS involved with, in any detail sin'ce I have been'here.
\

.

,e
25
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|,

11.2 3 That course was given to a large degree by us with some

- 4 aid from engineering.
,

-Q And how about safeguard systems?.

o

A The safeguard systems normally are taught by us,

in the Training Department.
,

Q How do people teaching the courses in these

8
five areas that we have identified, where changes or

9
adjustments in the course material are made with

10 respect to the particular configuration of the plant

11 operated by that utility, how is that information about

12 the differences acquired by the instructor?

[
\ j) A Well, we retain a technical manual and information

13

on all the different pumps, for instance. T can speak

,

for control rod drive because I normally give that
13.

lecture.
16

We have a copy of it available in the Training

17
Department or upstairs in the library of all the olant

18 control- rod drive technical manuals, which is whac I

19 use to develop the course outline.

20 We also are kept up-te-date on any field changes

gi
or modifications made to those systems internally.-

Q How are you kept up-to-date?n

A The lead instructor is on a routing list or

mailing list of that type of information, and when
O 24

(a) get it,': review it and then it is disseminated to
,.
.3
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|

'11.3 3 the department.

4 Q Is there any process by which you review-

the courses in these areas to be sure that the.

3

, instructors have an adequate understanding of the
O

.

differences in the systems from utility to utility?
.

.

A I'm not quite sure I understaad what you mean.
8

(Previous' question was read back.)

9
Q Do you want me to clarify that?

10 A Yes.
|

! 11 Q' You have indicated that in five areas that
i
i

| 12 we have identified there are adjustments that have to-
'N
) 13

be made t the subject matter f_the presentation to
s_-

account for individual differences in the particular

utility system, is that correct?

A That is correct. !

16
Q And you have indicated that the instructors

17
acquire the knowledge of what those differences are )

1
18 from essentially two sources -- technical manuals and

|

19 information that comes to you from within s&w, which you )

09 then distribute within-the department, is that correct?

A Yes, that is correct.31 ]

| Q .Is there any procedure which you use to,,

| ~

| see that your instructors, having that information
23 i

available to them, adequately understand it, so-they
'4~

| [) can present it in their courses which -hey teach?
| \ | n-
1 %./ .3
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11.4 3 A No, I think we had better clarify something.

-- 4 : have got a feeling there is a basic piece of infor-

- mation dissing.
o

Q Go ahead.

A When I talk about a system, like either ICS or
I

the control-rod driv e system or coolant pumps, I am
8

generally talking about one or two people in the

9
department that we designate as the system experts.

]
!10 Those are the people, and their responsibility is to
l

11 keep up-to-date, to keep up-to-date information. They

13 are the ones responsible for being aware of the fact
x

13
th"* "h""S** *** **d' ""d *****1Y i" 9"*** d***il

s

information on that system.

Q With respect to each utility?

A Well, no. Like I am systems expert on CRDM.
16

I keep current on all control rod drive for all

17
utilities. Harry Heilmeier is the systems expert on

18 reactor coolant pumps. That is not to say that he is

19 the only person that can talk on pumps, but he is

20 essentially assigned that task, to keep up-to-date and

31 make sure that the info rmation is disseminated, useful

information is disseminated to instructors.

I think that may be want you are looking
,

for, and we were kind of moving in a different direc-

f tion from that.
s- / 23

.
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11.5 3 Q so what I understand you to be saying then

4- is that you have two areas of concentration or speciali-/

sati n within y ur department: one is with respect to
5

an overview of a particular utility, with respect to
,

O9

that utility's requirements?
,

e

A- .And a liaison role for personal interface between
3

their Training Department and our Training Department.'

. 9
Q And then there is another area.

10 A which is a systems expert-type designation.

11 MR. EDGAR: A guy who is a lead guy for a
.

12 system and'follows it?

THE WITNESS: Yes.
13

(Continued on following page.)
74
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3 Q so any particular person in your Training

4 Department might be a liaison person with one utility

and he also might be a systems person in the sense.

a

that he follows a particular system with respect to
6.

all the utilities?
7

A Yes, that is co :act.

8

Q Are there any other areas of speciali=ation
9

or focus that you assign to your trainers?

10
A There is one other area that I have designated

11 essentially and set some people to work on there.

1~6
,

L Q What is that?

( ,\'t
13/ A Research and development of new topics. There

14 are two people currently who work in that area,

15 developing new lesson plans, elaborating on old

16 lesson plans, and that type of work, doing research

in the new topics which may be of interest or use

it the Training Department.

Q What sources do they call on, these peoplegg

l that you have assigned to research and development,
20

for their design of new lesson plans or their revision
| 01

| of old lesson plans?
! %

A The entire building.
t

[ 3?
' -"

Q Who do they do that with?
l i

24 A There is a library that is,available to them
'

-~s

's 05 with essentially an infinite amount of material, almost,s
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3 and they are also quite free to use all the engineering

4 people upstairs to help them develop lesson plans.-

That is normally what is done. We utilize people.

o

in difterent departments upstairs to help us develop
6,

topics.
7

Q Do they have available to them contact

with the facilities in developing new lesson plans
9

and revising old ones?

10
A Yes. The most recent example of lesson plan

11 development that I have done, that we have done

12 since I have been in charge, were not utility-

\ ,, 13 dependent. .

14 Q Can you tell me what you mean by that.

15 A We developed a lesson plan on rod withdrawal

16
and p wer distribution limits. This is a generic

topic which applies to all utilities. So the inter-g

face there is basically between my staff and the

engineers upstairs who develop the limitations, these
19

curves.

3
\ .

| They will change slightly from utility to
f 'l
l. utility, the actual curves themselves, but all of-

an

that information is available in this building because

'3 that is information we develop here and give to the-

/''N 24 utilities. We don't need to get .information from!

o

\ i

' 25 them, okay? We give it to them. j
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3 Q so that to that extent it would be

4 essentially theoretical?-

A That is not correct, really. These are limita-.

0

tions which apply to everyday operations of the plants.*

,

O*

What we are talking about is the basis for the way
~

these curves were developed -- a better understanding

8
of why you have to follow these curves by explaining

9 how they were developed, the considerations used in

10 developing these limitations. I don't know if you can

11 really call that theoretical,

j 10 Q Do you have in the Training Department a

13 complete set of operating and emergency instructionss.

14
for each of your operating utilities?

A A complete set, no. We do not have all operating
73

procedures and all emergency procedures.

Q What do you have?
7

A It varies from utility to utility. For some.
18 .

of them we have more complete. At a minimum, for

19
each utility we have the operating and emergency

20
procedures which we use for our courses.

21
obviously in the scope of a course this long,

nn
~~

you would not utilize anywhere ths 120 or 150 or 200

3
^

procedures that they might have available to them.

24 -

is limited to a certainQ) Since our course content
-/

35
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3 amount of evolutions, we cannot do a lot of things

4 that you do at a plant because we don't even model

these areas. We don't hold procedures. We would.

a

hold general procedures for moving a plant around,

| combatting emergencies, standard emergencies.
7

Q What system do you have for acquiring

emergency and operating procedures and keeping them
9

updated?

10

A We are on the distribution lists for the-

11
utilities. I have to jot this down -- let me think.

12 We are on the distribution list for Met Edison, oconee
,) 13 units of Duke Power, and Rancho Seco-SMUD. Midland

14 doesn't have any procedures yet. Arkansas -- we have

15 not been doing a lot of training with Arkansas. We

have just recently begun to get reinvolved with16

training at Arkansas, and we will get back on soir.

distribution list, or get on their distribution list.

Florida -- we are not on their distribution list.
|- 19
'

We are not on the distribution list for Toledo as of
20

now.

'1* (Continued on Page 61.)

22

23

24-~s

x_J
,

23
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rz/cw 3 Q When you use the term, " distribution list,"

11 1 4 what is it, and what do you get?

A We are sent a copy of all the changes that they-

a

make to their procedures. We start with a base set of

procedures, and those procedures change, are updated
,

4

and revised at the site, and we are mailed a copy of

8
all changes that occur, and we incorporate those into

9
our set of procedures, and then we sign the distribu-

10 tion memo or sheet and send it back to them acknowl-

11 edging that we have received it and incorporated it.

:

1 12 Q To what extsnt are those procedures incor-
I ("~
( g porated into the course content of a particular

.

presentation?

A We attempt to use as many of the plant's
- la,

procedures as we can. Obviously, there are certain
16

differences which make it very hard to adapt a procedure

17
wholesale onto our course. There are differences from'

18 utility to utility. If a procedure -- if the entire !
<

19 procedure will work, we will use that procedure. :f

20 there are a small number of sets which may be modified

31
or deleted in there to make it work on our own machine,

| we will do that, but if the procedure is just very far3,

i
-

afield frcc ours, then we use ours.
.0

Q You use your procedure?
,

2?

,s_j A Yes, ins =eae of theirs. :, thei= p=oc.eu=e won.:
,
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13.2 3 work on our machine, we use ours.

4 g Do you have a set of procedures which are

applicable to the simulator?-

o

A Yes.
6,

Q When you are working with those procedures
7

that are applicable to your simulator, are copies given
8

to the trainees?

9
A Copies are given to the trainees for their own

10 retention if they ask for a copy, but normally they

11 don't ask for one.

12 g They are only given one if they are asked

/"'S
| for?

,

v/ 13

A Let me backtrack just a second. For instance,

let me take an example. For new cperators, replacement
la,

training, startup certification, we would give them a
16

certain amount of package information the first day.

17
They will get integrated control system, some basic .

18 system descriptions for our plant, and a set of our

19 procedures.

20 g "our plant" meaning your simulator?

g1 A Yes. For replacement operators, they wouldn't

get a set of our. procedures. They don't need them.

We always maintain a set in the simulator, so that when

we are operating the plant,are basically have a book in
24 1g''gt

there which is a procedure book ~~for that utility,
\~ ), . g

:
. 25

t

|

*

. S ENJAMlN - R EPO RTING service -'

L

-



_._ _. _

,

.

l-*

' *ind 63-
,

1

13.3 3 and it will centain thei'r procedures and a mixture of

4 our procedures and modified procedures, or a conglomera-,

tion, as it were, of procedures that together are a.

O

work:able set of procedures for the material we are
6,

going to cover in the course.
7

MR. EDGAR: Off the record.

8
(Discussion held off the record, following

9
which a brief recess was taken.)

10 MR. Rocxwz:L: Please mark this document

11 as Lind Deposition Exhibit 56. .

t

| 13 (Metropolitan Edison Company Unit 1

13 *i""i'* * **i""i * *i"i"'' D***i"' " *h* #i"**
<

page the date, December 15, 1978, herein marked

Lind Deposition Exhibi 56 for identification,
15

this date.)
16

Q How long has the Training Department been

1
on the distribution list for coerating and emergency

18 procedures from Metropolitan Edison?

| 19 A I think they were just put on that list recently.

20 we may have been on it at some earlier time also, and
,

i 31 got off it.
,

.

Q When were you recently put on the list?

A- It has been in the last month, when we talked to
Ui

! Marshall Beers, and he said they were going to start
w 24

| ) sending all the material and put us on the list.
%/ 25

9
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13.4 3 Q Were you on the distribution list as of

4 the 28th of March, 19797-

A 8
5

*

MR. GALL 5N: This is for operating instruc-
,

tions or emergency?
,

i.

MR. ROCKWELL: Both operating and emergency
8

procedures.,
9

Q Did you have any Metropolitan Edison

10 operating instructions or emergency procedures in the

11 Training Department as of the 28th of March, 19797
,

|

12 A Yes you know, a full set for our use, for our

needs.s 13

. hat do you mean by that?WQ

A Distribution is an automatic way of upgrading
la,

the procedures. We have always upgraded our copies
lo

i of the procedures from the utilities before we did it
|- 1- .

by liaison people.

18
Q My question is, what do you mean by a full

19 set for our use?|

| 00 A As' : said earlier, we don't hold all their
!

01 procedures.' We hold the procedures of theirs that can

be used or_are used for the operations performed ingg

the r,imula to r . lie would not have a full set of all
23

their procedures.
24-

T Q How many of their procedures would you have;"j.
03
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13.5. 3 What proportion of them would you have? Would it be

-

4 10 percent or 90 percont?

A I would be hazarding a guess, but I'd say, of-

a ,

l

operating and emergency procedures, in excess of 50,
,

64 ,

but not 100. It is hard to say.
,

'
i

Q How did you know they were current? I

8 l
A We don't know that they are exactly current.

9
When we get ready to do a course like this, we, for

10 instance, over here, Harry had gone up to see those

11 people, and he would make s u.y e that he brought back

12 with him the most updated copies of the procedures

that we would use.UAs

Q Would he make a specific request for --

A Yes.
15

Q -- for procedures?
16

A Normally, he would go up and say, let me have

IT
all of these procedures, and he would have a list,

18 .perhaps, of procedures we were going to use, and he

19 would say, let me have a up-to-date copy of all these.

20 Q Who would he make that request of?

21 A To Marshall Beers or Dick Iackman, the guys I
,

mentioned.. , ,
_

,
Q Would those procedures be mailed back or

handed to him?
24

A Sometimes they are mailed a'nd sometimes they are
- x' 25 '

carried. |
!
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3 Q So it is your recollection that before,

4
for instance, the requal training that was being done--

for Metropolitan Edison personnel in the winter and.

a

spring of 1978-79, that all procedures relating to

the subject matters covered by that course have been
7

updated and were current in your files?

8

A Harry, I am sure, went up sometime before that
9

started and would have requested the procedures.

10

Q The question is, were all of the procedures
11

related to the subject matters covered by the requal

I course under way in the wrinter and spring of 1979,

O current and up-to-date in your files?

14 A I can't say for sure. I would thint they were.

Q Showing you what has been ma:ted as Lind

16 Deposition Exhibit 56, do I correctly ideantify that

j 17 as a document the first page of which is dated
1

[g December 15, 1978, subject " Unit 1 Simulator Requal
,

Training," and giving a list of names and dates for
gg

which they apparently were scheduled fo- requalifica-

tion training?
.01

.A Yes, that is correct.

22

Q And this document related to Metropolitan
23

Edison?
S4
'n A Yes.

V :s
.

BENJAMIN R EPORTIN G SERVICE

_ _ , . _ - _ . . _ . _ . . _ . _ . . __. , _ _ . _ . . . _ _ _ _



.. .. _. ,_ . _ _ _ _ _ _ _ -

.

-

*
)
i

1
.

2 Lind 67-

,

3 Q Did your liaison with Metropolitan

4 Edison,, Harry Heilmeier, go to Metropolitan Edison,

before this round of requalification was begun?.

, o

A Per my resume, I was not the lead instructor
6.

at this timer I don't have the slightest idea whether
7

Harry went up or not -- I am sorry -- no, that is

December 1978. I am sorry; I don't remember exactly'

9 if Harry went up. He may have gone up prior to the

10 time I took over or right after or during the time

11 that Walt and I were making the transition. I don't

_ 13 remember if he exactly went. He probably did. Harry

normally goes up.g

14 Q What specific requests relating to the

subject matter of this round of requal training were
la.

made by Metropolitan Edison? |

d

A Let me check the schedule.g

There is a problem with the schedule. There is
~

\
a lecture that was given that for some reason is not '

19
on this schedule, and I do not know why. There was

20
a lecture given on Control Analysis by Brian Delano

"1 on push-pull operation that was requested by Metro--

22 politan Edison and was given.

'3
Q Are there any other subjects which were

/~'N ' '24' requested by Metropolitan Edison.which were

\ -]
, given?

.n-. \

.a
\
|

|
'

.
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A Not that I know of.. I remember specifically,

J |

that wo do have arrangements to have Brian Delano

to 'ive that push-pull course.g.

5
|

Q How did you make the decision as to what
6 '

,

subjects to include in that training program which
I

i

is contained in Deposition Exhibit 56? |
8 |

A I don't remember the exact process, but this |

i

9 would have been bounced against the schedule in

10 the previous year to see what had been done the pre-
,

11 vious year.

12 Q Who made the decision as to what went into

l (/'~'
. .

13 that program?
,

t

'

A This one here? .

14

15 Q Yes, Deposition Exhibit 56.
.

A W'11' Deposition Exhibit 567 I don't recall if16

it was myself or Walt Perks that actually worked up

the schedule. This was right after transition time

when I was first taking over, and I don't remember
19,

| if I worked on the schedule specifically, or if it
i M

was put together before.

21
Q But either you or Walt Perks would make

en

| the final decision?
~~

3' -A Yes, we would be the ones who would make the

24 final decision.p' N
\
\~ ' 25 There are two new lectures on here, lectures

.
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|

l that would not have been given the previous year.-
a

4 Q of the trainir.g instructors in your
.

Training Department, how many have held a senior ,.

a 1
|

,
reactor operator's license on a S&W plant?

o
'

A All but one who is currently teaching, who holds
7

a license, holds it on a B&W plant..

8 |
I said earlier that two of my instructors,

9
associate instructors, do not have a license. of

10 .

the licensed instructors who actually now teach, all '

,

11 but one hold a license on a B&W plant, and another

12 person in the 3&W Training Department who does not

i
g ) 13

have a license, who used to be an instructor and

does not hold a senior license on a B&W plant.
y4

15 Q Please give me the names of each person

in your department who does not hold or has not held

in the past a senior reactors license on a B&W plant?

A Jim Watson; he does hold a senior license at

Calvert Cliffs.
19

Q Who does not hold or has not held in the

past a license on a 3&W plant?
.a t.

A Jim Watson, Chuck Gaines, Richard Sweeney and
as
~

' Gene Alden.
a

t.

Q All of the other personnel in the Training

~I 24
Department either presently hold'or have in the past held

b
., :

.
.an operating license for a 3&W plant?--

.
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f

3 A Yes. I didn't mention Mr. Elliott. He does

not hold a B&W license?4

Q And has never held one7.

a

A No.
,

e o
MR. GALLEN: I want to clarify that

7
Mr. Elliott does not teach a course.

,

8
THE WITNESSs No. .

9
Q Could you define for me what you under-

i_

stand the purpose of the training conducted at asW

11 for your operating utilities is?

12 A To put it briefly, we like to teach them

13 enough about the plant so that they can operate it

14 properly, and we like to make our people good

operators, knowledgeable, and able to cope with a
la.

variety of transient and upset conditions; that is I

16 !

the main thrust of our training.
17 |

(Continued on Page 71.) I

1.8
I

[9 |

| 20

!

21
-

23
i !

24x

i'
25 -

1

1

I
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rr/ow 3 g with respect to the requalification program

15-1 4 referred to in Deposition Exhibit 56, were any course

materials given to the students in the course?.

a

A The students would have received a copy of the
, ,

o

integrated control system analog digitalogic prints,
7

and probably the only thing they would have been handed
8

directly, although they may have requested it be

9 information or material on some of these other courses,

10 but the only. thing that would have been sitting on

11 their desk Monday morning when they came in would have

e3 13 been the ICS prints that would have been given them in

k their hands.-

g
t

Q What are these prints? Are these computer*

printouts?
15

A They are detailed prints showing the control
16

system, the logic involved in the control system, and

17
the general flow path of the control signals, how they

18 developed, and how they flow through the system.

19 Q Are there any other written materials given
,

20 to the students in that course. bearing on any other

course covered, and I am sferring now to the requali-gy
-

-fication training which is referred to in Lind

Deposition Exhibit 567
23

A To the best of my knowledge, no.
24( ,) Q Were the students given any assignments to

25
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.

15.2 3 review or read materials in the form of homework?*

4 A No.

Q Were the students evaluated in terms of-

*
|

their performance in the course?'

6,

A Sy anyone or by asW7

Q By asw.
8

A No.
,

o |'

Q Were they evaluated by anyone? i

10 A Metropolitan Edison normally on Friday morni..g

11 crosses over the group leaders to evaluate the other

12 shift.

b
\ / 13 Q What do you mean by that?

A on the last day of the drills, they would come

down with two groups, and there would be a person in
la,

charge of each group. .

16
Q Who would that be? Would it be somebody

17
from Met Ed7

18 A Yes, either a foreman or shift supervisor in

19 charge'of the three people that he worked with during

20 the week, and on Friday morning normally those two

21 supervisors will observe the ocher session's training

to evaluate it, but B&W did not do any of the evaluation.o

Q So what you are saying is that the Met Ed

group leaders in the two training courses simply
24'

switched positions?.

23

3ENJAMIN R EPCRTIN G SERVICE
|'

*
. _ . _. .. _ __ -. _ _ . _ . . _ _ _ _ . . . . - --



,
_ .__.

|

|

|
|

b 1
\ .

A
2

'

Lind 73
1

15.3 3 A Not switched, but they would come in, and say |

, 4- there would be three people that normally worked

together all week, and the supervisor from the other-

a

,
shift would come in and observe those three, and then

0,

do the same thing in the afternoon, where the other
,

i

group leader would shift over and observe the other
8

group.

9
Q And there would be an evaluation?

10 A I believe that they make some comments on a sheet.

11 I have seen evaluation-type sheets of their own that
i

10 they use.
g{_
'

13 9 8""* th'Y **** S '*" th ** ***1""*i "i

sheets to you?

A No.
If,

Q Are any tests or quizzes given to the
16

trainees or students during the course?

l~
A During the requalification course?

18
Q That is correct.

19 A so,

20 g :s there any procedure which you have to
,

1

;1 evaluate the effectiveness of the training?

A We can judge to some extent the effect of the

training by observing responses to certain casualties
_a

on the machine. In other words, if we talk about a

O\
g specific topic in the morning on a lecture, and then
k 25
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15.4 3 we give a related casualty the next day, and then we

!- 4 can judge the effectiveness of the presentation, and
|

I whether or not or how they respond to the casualty.-

|
*

'

Q Was.there any information given to
,

Metropolitan Edison as to whether the trainees appeared
,

i

to absorb or failed to absorb the information in the

| 8
course?i

9
A As far as the requal, no.

10 g now about with respect to the initial

11 operator licensing?
.

a For the longer courses, we give qui ==es weekly,12

! and also -- now, I have to speak from things thatg

have been observed because I hcVe never participated

in a long training course as such all the way through.
la,

The last one was given way back, and we are getting
16

reach to give a new one, but there hasn't been any of

17
these six or eight or 10-week courses.

18
; For Met Ed we came down for cold license, and
i

19 the supervisory people who came down with them and

| 00 stayed with them throughout, who essentially were

31 auditing our classes snd working with their people in
,

| addition to our traintag to make sure that the7
training was being done effectively.

As far as hard copy evidence of the effectiveness
s 04-
! of the training, we did give weekly qui =:es and final

V- ,-.o
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3 eraminations.

. 4 Q Were the results of th e weekly qui =es and

the final examinations passed through to Metropolitan.

0

. Edison? ]

A Yes.
7 !

Q Who makes up the quizzes?

8
A Training staff.

9
Q Do you approve them?

10 A I have never done this. I will when we,get ready

11 to do the next course if I am still lead instructor,

| 16 or I will look at a11 the quizzes.
~

|

Q Ie is the euty of the 1..d instructor to
13

review and approve the quizzes?

A I wou1d consider it my responsibility to review
la,

the quizzes.
16

Q Have you given any long courses to

. 17
Metropolitan Edison people?'

18 A Myse1f, personally?

19 Q No, the department.

20 A Yes, the department has given cold license

g1 training to Met Ed people.
,

!
t m

| Q Do you know when.the last one was?

A I believe the last time it was given was during
- 23

! the time I was in Crystal River at the end of 1976,
n ,.w

' _

I beginning of 1977, in that time' frame. I don't have
,

' a-
.a

a dats.
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3 Q You indicated that quizzes have been giv :n

4 in a so-called long course, and that was the course

! that you indicated was given at the end of 1976 and
S

the beginning of 19777

A There were a series of courses give.n from 1977

back for Unit 2 cold license courses, and during"that
,

8
time frame there were quizzes given on a weekly basis,

"

I believe. Again,I am talking now just touching on

10 this briefly: I was not involved in the training.

11
Q Have quizzes been given for cold license

.

19 courses conducted for utilities other than Metropolitan*

! 13 Edison?

14 A One other example, we have given part or the
~

15 beginning part of a cold licensing course now to

Midland. We have given the technology, the classroom

sessions, and there were weekly quizzes and a final

exam given on that, and that was done this year.
~

18 .

Q Other than the course you have now referred
19

to, which was given to Midland, and the course that
*

20
you had referred to as having been given to Metro- ;

*1~

.{ politan Edison at the end of 1976 and the beginning

22 of 1977, have you given quiz =es or tests in any other
.

23 courses? |

.

24 A A final ex.2m is always given for the cold
.

license courses. As far as the quizzes , I just don't know.
25

O SENJAMIN REPORTING SERVICE

j. .

1

|.

|-
s

.
. .-.



_- --- . -- - -- ., - --

.

,/ 1 '

\s_-
2 Lind 77~

3 MR. GALLEN: To clarify, when you say "you,"

-

4 -
you mean B&W or Mr. Lind personally?

MR. ROCKWELL: B&W..
' a

* * Off the record.
6.

(Discussion held off the record, following
7

which a brief recess was taken.)

8
THE WITNESS: Can I point out one thing

9 before we go any further along, just in term:

10 of these dicussions we have had about evalua-.

11 tions?

t_a Q Yes.
s

A We evaluate on a constant basis during theg / g

. week in terms of discussing the response to casualties,
14

better ways that something might have been handled as
15

we go on the simulator, and the supervisors are present

16 at that time because there is a supervisor present with

II the personnel so there is evaluation as an ongoing

18 thing.

1

! 19 There is nothing in writing formally, but we

20 are constantly in an evaluation situation during the

21 week, and that is all I have to say.

22 MR. ROCKWELL: Please mark this document

d3 as Lind Deposition Exhibit 57

; '(Attendance sheet herein marked Lindg'"N 4

\ h
N~ ' deposition Exhibit 57 for identification, this date.)

3a
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Q Mr. Lind, showing you what has been
.

b
,

marked as Lind Deposition Exhibit 57, can you identify
.,

4

that exhibit as to the type of form it is?

5
A I can tell you what it is not. It is not a B&W

'

6
fora. It is a form generated internally to the

Training Program.*

8
Q Are you familiar with this? Have you

9-

over seen it before?

10 A Yes, I have.

11
Q In what context have you seen it?-

12 A Mr. Eytchison showed it to me when he was down;

13 here previously and asked me what it was.
i

14 Q Before that, had you ever seen it?
.

15 A I recall seeing Mr. Heilmeier signing these forms

16
and asking him what they were, but I never really have

done very much in terms of looking at it. Mr. Heilmeier

is the person who signed it, and he is an instructor,

and it appears to be basically an attendance sheet or
19

[ a lecture signed by an instructor.

20

Q Do you regularly take attendance of who is

present for the courses you give?' '

nn

A We do not take -- we do not pass out an attend-~~

'3 ance sheet for each lecture. no.~
'

2?
Q Do.you at the end of the course have any

.s
%

~25
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record of who was present and when?
3

4 A Yes, we keep track during the weeks if anything

5
devel ps where a person does not attend a lecture, we

w uld know.
6'

7 Q Do you have any ricords at the end of the

courses as to who attends and when?
g

A Yes, right here. (Indicating Deposition

Exhibit 55.) This schedule shows who was present

10
f or the lecture, and who was present here and here

11 during that week and what sas given, and we know who

l' attended what and when.-

g

s Dm-

Q You are referring now to Lind Deposition

14 Exhibit 557
.

15 A Yes, that is correct.

16
Q And you are indicating ath a record of

17 attendance was taken? -

18 A Yes, it is. It is a record of attendance that

19 we have.

20 Q Isn't this form made up before the

gi ~ course Jearts?

A Yes. I would like to point something out there,

! - though. If their participation is not complete there,

f that is noted on the attendance sheet, on this
,_h, 24

) additional sheet which is filled out after the
MJ

25
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3 course is finished. (Indicating.) This is another --

,

this indicates that he has completed a one-week course
4

program consisting of 16 hours of classroom and .u
.

a

hours of simulator. If for some reason Mr. Boyer had
.

6
t '

' to leave that course in the middle, this sheet would
7

not reflect 16 hours of classroom and 20 hours of

8
simulator. Itwould adjust if he missed a portion

9 of this course and bounced against this, and those

10 two things essentially comprise the attendance report.

|

11 MR. ROCKWELL: Would the reporter please
,

'12 mark this document as Lind Deposition Exhibit 58.

| - 13 (Document described below herein marked
|

| 74
Lind Deposition Exhibit 58 for identification,

I

| this date.)
l la.
!

l

16 Q Sh wing you what has been marked as Lind

|
Deposition Exhibit 58, I would ask you to identify it.

' 1

A This is a training summary sheet which is put
18

together by the department for purposes of documenta-
l- 19
I tion after a course has been completed.

20 .

Q And you are referring to what we have now
21

*

,

marked-as De';osition Exhibit 58 a moment ago, are you'

an
~

not?
4

^3 A Yes, that is correct.-

~') 24- .Q Am I correct in understanding Sat this

d
25 isla form onto which the name of the. trainee is
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l 3 placed and the number of exercises performed are

|'

-

4 also plugged into the form?
,

A In this form we plug in the student's name,..

O

,

number of classroom hours, and number of simulator
O

,

hours, evolutions performed, and the number of times
7 |

evolution is performed..'

8
(Continued on Page 81.)

I
9 i

,

!

10

11

12

.13
,

14
,

15..

16

17
.

4

18
.

d

19

20 -

21 -

:

20

03

24
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23/0"
3 Q Doesn't the form include as part of the

17. - form the number of hours? There is no blank on the4

form where you fill in the number of hours, is there?.

a

A Yes, there i s, . That is an empty space for that,
,

O
,

and going back to Exhibit 55, perhaps for scue reason
~

those gentlemen indicated they wanted to leave or had
8

to make a plane' connection and could not be here for

9
class, and for Rancho Seco, we never gave classes on

10 Friday afternoon, and those spaces are blank and

i

i 11 adjusted for the schedule.
,

i
10 I might point out one other thing about this

|('' Exhibit 55. :his is mad. u, before the course, and
13

N
any changes made in the course, we will amend this

sheet during that, and the one that gees in the jacket

should reflect what was done.
16

Q on Exhibit 58, is there a blank where the

number of hours is filled in indicating --

18 g y,,,

19 g There is a blank? |

20 A That is correct.

31 Q Are you saying there is a line and a blank

space?, , ,

A Yes. J

03 '

|
Oc you see a line under the number of hours?i ,

| 24.

}
A No. Would you like me to get an original form:

s/ 25 :
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17.2 3 which shows where that space is blank? Do you want me

4 to do that now?e

MR. GALLEN: Off the record..
3

(Discussion held off the record.)
6'

Q Do you use any training manuals in any of |

7
the courses that you have taught to Met Ed personnel?

8
A Again referring back to the cold license training

programs?,

10 Q Any of the courses that you have given.

I
11 A Yes. On some of the courses, training manuals

l~o are supplied.

I b)! Q Can y u tell me what those training manuals( 13

|
are? -

>

14

A They would be what they call PWR technology

course manual, and it would be a three or four volume

16
set of manuals which would describe the B&W scope of

17 supply systems for that utility and might contain some

10 additional information on some other topics which
;
;

'19 arsn't essentially distant, but other topics like

20 soluble poison concentration control or safety analysis.

31 Q In which courses have you used the PWR

technology course manual for the training of Metro-,

|
~

'

politan Edison personnel?
'23

A In the cold license training program.

''} 24

g j/ -2 When was that given?

_a
.
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17.3 3 A Th so were the courses that were given from 1977

back.-

4

Q Do you use any course manuals in hot
.

a

licensing?
6'

MR. GALLEN: When you say " course manuals,"
~

what are you referring to?

8 MR. ROCKWELL: Training manuals.

9 A For the hot license replacement operators programs,

10 we normally supply them with a set of procedures, a

11 set of technical specifications and a basic asW system

13
description manual which is a general description.

3 manual.
,/ 13

s

Q So for the hot licensing, you supply them
14

a set of procedures, and what was the next thing?
4

- 15
'

A Technical specifications.

16 i

Q And the third item? |

|$' A Is a 3sw systems description manual. It is a

18 very general descriptive manual on asW systems.

19 Q With respect to the set of procedures,

20 wh se procedures do you supply them with?

A They get a set of ours for their own retention,
| 3 ,

'

! and the conglomerate set, as we have discussed earlier.

There is normally a classroom set available, and then
03

a set that goes on the simulator for use during the
'
~l\

[ simulator exercises.
'

1

'

25
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17.4 3 Q They are given their own set?

4 A Normally they get a full set of procedures.'

3 Q When you give them B&W procedures, are

* ** ## * "** """ ****# * 'h*" "h*** *h*Y #'#f*#
6.

from the procedures that these operators will be using
,

4 i

in their home plants?
8

A The set that we just give them in class for 1

1

9
retention is normally not annotated. The set on the

10 simulator that they will use on a daily basis are

11 those annotated sets we just discussed earlier which;

! |

| 12 was a mixture of ours and theirs with annotations on
I.

them. )g

Q Now, correct me if I am wrong, but I
,4a

|
thought you told me that you did not give them a set

la,,

of procedures for them to keep?
16

A You asked if I give them a set of their procedures.

17
I do not give them a full set of theirs.

18
Q Do you give them a set of your procedures?

19 A We give them a set such as thia (indicating) of

20 our procedures.
,

21 Q You give them a full set of your procedures
! -

.
in the hot licensing program, is that correct?

. A Yes.
,s:.

2 And.tk.en you give them a set of technical
24

specifications. Whose technical specifications'do you

25
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17.5 3 give them7

4 A Their technical specifications.

Q For the plant that they are being trained.

o

to operate?,

A Yes.
7

Q Then you give them a B&W systems descrip- ,

8
tion wh.tch is a manual?

9
A Yes, it is a manual.

10 Q And you also say that available to them
4

11 during the course is a set of procedures, a mixed set

N 12 of B&W procedures and the procedures that apply to

13
these operators' home plant?'

A That is correct.

Q How can they tell which is a B&W procedure

and which is a procedure for their own plant?
16

A They are marked.

17
Q Where the procedures differ, do you show

18 them both procedures?

19 A _If their procedures apply, we shew them their

J20 procedure, and if their procedure does not apply, then

'

21 normally we insert our procedure.

(Continued on following page.)on
I

-

|
' B

O 4(g, -

,

25 -
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3 Q How do they know which procedures are

4 applicable to their own plant s and which applicable

to B&W7 Are they ever told the differences in.

a
'

terms of the procedures they are being trained on,

and the procedures they will have to use when they
~

go home?

8

A Well, they are --

9

Q Are they ever tnld what those differences

are, specifically?
11

A If we are using a procedure that is ours, we
FN 12

) .will explain why we are using our procedura insteadr, V
13 of theirs.

14
Q The question is, are they ever told spe-

,

15 cifically what the differences are between the procedure

16 they are training in and the procedure they will use

*
l~ when they get to their home plants?

| 18 A They are told, yes.
,

Q. By whom?
19

A Sy the instructor.

Og Q The instructor goes through

f the B&W procedure and then shows them the home pro-gg
.

cedure and compares and tells them?
__

A- If we have'4 c py of-both. Sometimes the )23

procedures we use -- we don't have a copy of tisir-

,

N- procedures.
25
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3 Q so it depends on availability of materials?

A Yes, exictly, and what procedure will work.,

4

Q Do you have any idea of how often you.

a

have available the procedure from the home plant to
6,

compare with the procedure you are using in the
7

training?

8

A It is hard to put a number on that. I would
9

this againsay that a pretty good amount of the time --

10
depends. As I have said earlier, on some places we

11 have a very extensive set of their procedures, and'on

12 some we just carry a more compact version. If we%

13 are talking about a utility where we have almost all

or all of their proceduress then it is much easier to
14

compare the two. On some of the utilities, we only
.

la.i

have the fairly compact set of procedures, in which

case we don't have their procedure, and we obviously
17

can't compare it.

18

Q There is no procedure'in the department
19

to see to it that the procedures which you use in

20
the training-which differ from the procedures at the

- 3
1 home plants have an analog from the home plant avail-

20 able for comparison?

'3 MR. GALLEN: Can you clarify what you-

[ \ 24 mean by " analog."

v]
.

\

MR. ROCKWELL: The same procedure for the
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3 same operation, but as applied to the home plant.

.

4 A Universally, no.'

5 MR. RoCxwzLL: Please mark this as Lind

6
Deposition Exhibit 59.

.

(Document described below herein marked-

Lind Deposition Exhibit 59 for identification,

this date.)
9

! Q Mr. Lind, showing you what we have

. marked as Lind Deposition Exhibit 59, do adequately
| 11

or correctly identify it as a document which is some-

1
thing on the order of 100 pages with tabs, which is

13 entitled, " operations Manual for Nuclear Power Simulator,".

14 ~ and the front page of this document does not bear a

| 15 dace? Is this a correct description of the document?.

|

| 16 A That is correct.

l~ Q s that a set of the 3&W procedures that

| [g we have been referring to previously in this depo-

sition?g

A Yes, .it is._ g()

I

( 21 Q s it complete? Can you take a moment to
r

'

;; review it and'see if it is complete.

23 : would-advise you that what we have now marked

24
i

s/ 25

.
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|

3 as Deposition Exhibit 59 was provided to us by B&W.

4 MR. GALLEN: Cff the record.

5 (Discussion hold off the record.) ;
4

6 Q Mr. Lind, have you now had a chance to-

7 review Depoe. tion Exhibit 597

A Yes. I
g

Q Does it appear to be complete to you?
9

A The procedures appear to be, yes.

'

Q And those are the procedures that youg

have been referring toas the B&W procedures for use

on the simulator?
13'

A Yes, that is correct.
.

14

Q Am I correct in understanding that where
15

a procedure for a particular operating utility does
'

16
not fit with the sof tware programming of your com, -

puter, then you use a B&W procedure?,

18
A Software programming is not correct. It is more

|

19 |
a matter of hardware, really. |

,

20 Q Given that correction? |,

21 A Yes, I agree. |
.

' 20 Q When was this set of procedures which we
|

23 have marked as Deposition Exhibit 59 written down? |

-~g 34 A some of the procedures in there.were just

k, recently updated; some of them are much older. Them ,.
.a

.
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1

l

1 3 latest procedures in there were written in the last

few months some of them-are much older than that.. 4

5 Q When was the last time that procedures in

the manual were updated before March 28, 19797'
. 6
'

|

A They were in the process of being updated |.

1

'

before that time. It is not an ongoing process. It
O

is scaething we do periodically.
9

Q Who was in charge of that update that was

( ongoing at the time of March 19797
11

A At that time I was essentially woiking on upgrading

'N 12
the procedures.

D .

did you use for reviewingQ What procedures

14
and upgrading them?

"

15 A If you mean did I bounce that agains*. another

16 procedure, no. We used other utilities' procedures

17 as guidelines for working on our procedures.

18 Q In other words, in revising or updating

! 19 these procedures, you simply began looking at com-

20
parable procedures from other utilities?

| A Yes.
21|

!
l Q And.on the basis of your review of those,
; nn

then made some changes in these procedures?
23

A Yes, or if there were some other obvious prob-,

| C\ n. '

( ,f lems in other procedures, like bad wording or something
-'

'

,

25 .
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i
; 3 that wasn't well put down on the paper, it might

,

have been corrected. In other words, editorial
4

changes and just had English, bad structure-type.

a
.

things.
,

Q Did the Engineering Department here at.

the Nuclear Power Generating Division play a role in
8

the updating of these procedures?
9

A This recent update?

10

Q Yes.
11

A Not on the ones that are in there, no.

Q When you say "not on the ones that are

13 in there," what do you mean?

14 A There is another procedure being worked on which
.

15 got some help from the Engineering Department, but

not incorp rated in the one being used now.
16

17 Q That has occurred since March 19797

gg A Yes.

I

19 Q :n terms of the review that was being

done on these procedures in March 1979, was any3

other division or department or section within the 1.y
1,-

-

Nuclear Power Generating Division involved in terms ;

20 1
.

|

| of reviewing and. making recommendations as to what
|- 23

changes ought to be made? <

O 24
i

A No.
'

25
.

,

,
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1

15.1 3 Q Who made the decision that the procedures |

rz>9w 4 ought tc be reviewed and updated?

A Walt Parks initiated it,while he was the lead !.

a '

instructor made the latest thrust towards revising the
,

procedures and develop 9d and picked out some procedures

that he though't needed to be worked on and distributed
8

them to the instructors, and I was essentially carrying

9
on some work prior to my taking over the lead

10 instructor position.

11 Q Aside from Mr. Elliott, does your Training

12 Department receive instructions or guidance from other

|
g departments or other people in management here at the

* Nuclear Power Generating Division?
; 14

A In management?
13

,

Q Yes,i

i 16
A Everybody in our department goas to Norm,

17i

|- Mr. Elliotts there is no bypassing him.

IO
. Q Aside from the instruction which he gives

!

| 19 to the department a a group, does the department have
i

20 contact with.other departments or other management

21 people here at the company in terms of what its

approach to training is, or what its philosophy of7.,

training is?
,y
..

,

A No.

[b 2%-
N._,) . Q Do~you have any informal contacts?'

25
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119.2 3 A You mean, with other' managers, management level

-' 4 ~ people, as far as policy?

* ****
5

.

Going directly as relating to training, no.A

For example, we have, you know, I guess, annual
,

.

meetings with Mr. MacMillan, but that is a large meeting

8
talking about company policy.

9 As far as specifically directed to the Training

10 Department other than Mr. Elliott, on the managerial

11 level, no, and no dirset contact, and not really any

12- informal contacts as such.
)
/ 13 9 T* Y*"# k" "l'd ** has thero ever been any7

.

discussion between what was formerly called Nuclear

Services and new called Consumer Services and your
,

department in terms of structure and focus of the
16

Training Department?

1~
A To my knowledge, no. That I can remember, no.

Q Does a trainee ever fail any coubse18 here?

19 A Yes.

20 Q How is that determined?

let us take anA we have e talk about what is --

21

example, which is much easier.

One of the courses.that we give is this replace-
.

ment operator training course which is a two-week and

) possibly sometimes a three-wiek core' course that is
v 23

<
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19.3 3 given to people on a plant that is already running, so

4 that one of the steps that they have to do is go

through a startup certification examination here, and.

a

it is one of the things that they must pass in order
.

,

to be able to take their examination and get their
-

i

license, and they are given a startup certification

8
examination as a normal part of the replacement operator

9 training course.

10 g Aside from that for the moment, who formu-

11 lates the startup certification examination?

12 A The guidelines for the startup certification~

examination were developed basically by the Nuclears_ / ,g

Regdlatory Commission which provided us with guidelines

into which we had to fit our examination.
15

Q When did they provide.those guidelines?

16
A Those guidelines have been around awhile. I

17 can't give you a date, and I also know that, and again

18 I can't give you a date, but sometime occurring when I

19 was new in the department, and : am not exactly sure

00 of the time frame, but in the last few years, perhaps,

three years, there was an audit of our examinations
31

s

that were used to help us, essentially, polish up and
,

check that we were giving the examinations according:

23

| to the guidelines that th'ay imposed and following the-.

L/ ) 24 .

' k _/ spirit of the guidelines and the factual regimentation-

s

:s
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19.4 3 of the guidelines.

4 Q Did you say when that audit was held?-

|A We have had an audit since then, but there was.

3
i
'

. some -- specifically some audit done which resulted in

slight modifications.
7

Q When was th'a t ?
8

A It was done within the last few years, but I

9
can't recall an exact date.

10 Q It was done within the last few years,

11 you say?

12 A Yes. There have been audits which were satis-
.

j g factory and didn't require changes. There were a few

since then. We were audited by Mr. Buzy from the

Regulatory Commission.

Q When?
16

A Last fall, I believe.

17
Q Can you spell his name.

18 A B-u- -y, but there might be a "c" in there some-

19 place; Joe Buzy.

20 .Q What department of the NRC is he with?

A Inspection and Enforcement.; 31

. Q You are saying that he audited the startup

certification examination?
, _

.a

A He audited two . hat were given to operato:<, from
24{N .

Toledo Edison.
\

r x 25
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19.5 3 g Are these written or oral or'both?

'

4 A oral and performances oral examination and-

naturally, the startup that must be done in the obser-.

a

vation of the examiner.
6'

Q Did Mr. Buzy ever give you a written evalu-
,

evaluation of what he had observed while he was here
8

in the fa13 of 19787

9
A When Mr. Buzy was here, Mr. Perks was still here.

10 se talked to Parks. I am not sure of the content or1

11 whether.any comments were given, and there have not

( 12 been any audits for our examinations since I have been

!

| 13 |
1**d i"*********

v

(continued on following page.)g
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3 Q You have not seen any written results of

his visits in the fall of 19787-

4

A Nothing that I can recall..

3

MR. ROCKWELL: Off the record.
6*

(Discussion held off the record.)
7

Q Do you know whether Mr. Buzy conducted

any other audits other than the one conducted in
9

the fall of 19787

10
A I mentioned earlier that there was a previous

11 audit conducted.

i lo~[''} Q Where some changes were made?I
,

13 A I believe Mr. auzy also ordered that examina--

14 tion, and there was an audit of a Metropolitan Edison

' '

15 exam for a cold license course given by two members

16
f the Regulatory Commission, and that took place

in the spring of 1976, and so I was just in here then,g ,

and I remember the examinations were given, and some

| people from the Regulatory Commission did come down
19

and audit that cold license course examination that

20 *
was given.

21

Q Did Metropolitan Edison administer that
nn
~~

examination?
'3 -A We administerrd the examination to the

[' )
Metropolitan Edison operators, and were audited by24

\ /
"'~

25 the Regulatory Commission.
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3 Q when you use the term "startup operator

4
program," is that the same as " cold licensing"?

A No, I have been using startup certification.

a

examination when I am talking about that as being
6,

the only exam given, and we are talking in the context |

7
of hot license application, hot license training, and

8
,

)the examination for cold license training is for more ,

9 extensive operation.

~10
Q Do any of the examinations which you

,

11 give here in the Training Program bear a correlation

12 or bear a relationship to the subject matter of theew

\m / L3 NRC licensing programs?

A Yes. We give a written examination for cold14

license certification, and it is an NRC examination.
la.

It is put together by drawing on a reserve we have of 1

16- !

old Nuclear Regulatory Commission exams, and we take !

17 |
questions on the old exam, put them together and give

18 !.

a ne* exam, and so we give that it is essentially ;--

l
14 '

- an NRC exam.
]
,

20
Q Are the operators who received that

*
n,

written examination during the cold licensing process-'

22 _then examined by the NRC7

23 A Yes.

r~N 24 Q They are given a similar exam by the NRC7

\ /
'/ A Similar in length and general content, yes.n.

.a
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'

3 Che examination is made up right prior to the examina-

4 tion by whoever is going to give the exam, made up by-

_ the NRC.
o

6 Q What is the purpose in drawing your j
.-

i

examinations utilizing the old NRC examinations? |.

4
|

|

A So that tb y will follow the general material
8 ;

that is asked on the Regulatory Commission examinations. )
9 l

,

Q Your examinations are in part then a prepa- i

10
'

ration for the NRC examination?
11

A In part, yes.

12

[''' Q Is the course material geared to some.

i t 13*- ! extent toward the kind of questions that in your

14
experience the NRC asks on its licensing exams?-

*

A Chere is a correlation between the material,

16 but we do not design our courses o:: design our course

,
17 content based on the examination, but they ask important

13 questions, and we try to cover important topics, so

there is a correlation between the exams and what we79,

give.

3 , Q 3efore the examinations which you give
,

based on the NRC examinations, are the students exposed,

to old NRC exams?
23

A I can't answer that question. I would think,

^4~

.[ h. yes. I am not sure. It is possible that in making

-( /-/ 25%
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| 3 up some of these quistes we talked about earlier, some

. 4
of these questions might be gleaned from an erAm, some

questions pertaining to certain topics taught in the
i .

; a

class might be given as a review, and those examina-
,

tions, the old examinations, are available to the
7

utilities, so they might have done quite a bit of

8
preparatory work with old NRC examinations as part

9 of their training at the utility also.

10
Q You have revi. . quite a few of these

11 old NRC examinations,-have you?

12 A I haven't looked at any in quite a while, but

,,, ) D I have in preparation of my own examination.
,

14 Q From your experience, are the kinds of

- 15 subjects and the questions asked in those NRC examina-

16 ti ns fairly consistent?

A Yes.
7

ig Q Do you-know who in the NRC makes up their

examinations?
79

!

I A The examiners make up the exams. That is my
20

'

|

understanding, that the examiners make up the
21

l

| examinations.
{ C

Q .They are administered at the site?

23
A Yes.

24
/''N' Q And that is both oral and written exams?

\ )
'' / 25 A cral and written, correct.

SEN ! AMIN R EPO RTING SERVICE
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.or/cw 3 Q Let me ask you if you have covered certain

21.1 4 specific questions in training to your knowledge

before March of '79. Do you know whether the question-

a

of the relatie7 ship of the pressuriser water level to
,

water inventory in core was ever addressed in your ]
,

4

training, efther in that classroom or simulator
8 :

training? )
9

A I don't know.

10 Q :o your knowledge was it?

11 A Based on what-I taught, no.

10 Q Had it ever been brought to your attention

bef re March f 1979 that a transient in september of
13

'77 had occurred at Davis-Besse, which involved the

departure of the pressuriser water level indication
la,-

from the normal relationship that it bears to water
16

inventory in the core?

17
A I was aware of an accident at Davis-Besse, that

18 there were problems with the pressuriser level. I did

19 not have a tremendous in-depth knowledge like I do
!

00 with the TMI accident, but I was aware of a problem

31 that it did have.

Q When did you learn about that, do you recall?no
,
,

1 A It was fairly soon after the accident occurred.

; We got the word down there on things like that fairly
24

(A). rapidly, serious things.
s_ - ,3

.
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|

| 21.2 3 Q Did I understand when you heard about it

that there had been some concern about operators
4

_ prematurely terminating HPI bec(use they were watching i

3 '

the pressurizer water level?
6.

A Yes.
7

Q Did you have occasion to discuss that in

8
your training programs, either in the classroom or in

9 the simulator?

10 A Again I can't speak for the whole department in

11 that time frame. I am speaking for myself.

13
I remember on some occasions, and I can't even

) really specify, but I remember discussing the accidentg

with operators, what I knew of the accident at that

time.
15

. Q What would that discussion have involved?
16

A Talking about the fact tha t they had gotten into

a saturation condition, that the electromatic had

18 failed to pick it up for what I thought was a fairly

19 long period of time, 20 minutes, the fact that the

20 pressurizer filled ap because they lost,feedwater.

gy Q What prompted you to disetts that question?

~

Was that at Mr. Elliott's request or was that at your
.

own initiative?
23

A I believe it just came up in conversation. We

[ ) may have been talking about-leaks or something like

25x-
.

.
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21.3 3 that, and it came up.

4 Q From whom did you learn about the Davis-

Besse accident or transient?.

a

A I can't recall. I believe the first information
6.

on that was word of mouth that came down from the
7

Service Department or from the site possibly, but it

8
was essentially something that was told to me. I came

9 in one day and it was something like that, that maybe

10 I walked in and we sat around and they said, " Hey, did

11 you hear about what happened at Davis-Besse?"

12 "What happened?"

,O
_/ 13 ""*11' *h* *l**** ***i" f*il'd * F*^' ''d th***

was saturation."

My first information on an accident of that type
,

is,

would probably have been that type of thing, verbal
16

transmission.
i

1
Q Are you offering a specific recollection |

IO or are you assuming as to how you probably learned?

19 A My assumption would be something like that.
1

|20 Q Do you know whether you received more than

21 rd of mouth information about it at some timew

'

! following the initial word?,,

|
~

! A There was ultimately a one word writeup in the
L 23

| LIR, Licensee Ivent Report, which was about that icng
2%s

(indicating), very, very.short. It was a short

1

I
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^

|

2$.4 3' description, which did not get into a lot of detail. 1

. 4-
I am familiar with the accident report that has~

,

ultimately come out of that with the very detailed.

a

description of the accident, with graphs and stuff.

I just reviewed that again recently, and it is hard
,

a

for me to remember how much of that I had seen earlier.
8

I just really don't recall. I did see some written

9 information on it, but it was quite awhile ago.

10 Q Did you ever see a memorandum written by
i

*

11' 3ert Dunn in the Engineer $ng Group referring to his

12 concern about premature termination of HPI by operators

in th's Davis-sesse transient in september '77?
N ,/ 13

A We are talking in this time frame after the

accident happened?
la,

Q In the fall of -- .

16
A I don't recall seeing anything like that.

17
Q Actually, yes, the Dunn memorandum I believe

18 was written in the winter of '78.
,

19 A I don't reca13 ever seeing that memorandum.

[ 00 Q Do I correctly understand then that you had

og some word of mouth information about the transient, you
L

'
probably did see-the LER, and did you see anything else?,,

-
:

| A . Pertaining to the accident?

Q The Davis-Besse transient, yes.

f"'s 24
~j I A I don't believe so, no. -

\~ /. 25

|
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2j.5 3 Q Do you cver recall discussing that transient

4 with Norm Elliott?-

A That is so long ago it is-very hard to remember.-

3

I talked about that accident subsequently with Norm.

6!
,

| Elliott, but my contact with Norm was very limited at
,

;

tha. time.
! 8
! I talk with Norm a lot more than I used to when

9
I was just an instructor. I don't remember. I might

10 have talk 6d to Norm or Walt. We might have discussed

11 it with one of the instructors. I just don't remember

12 any of the details.

(continued on following page. )
| 13

*

14

15

16-

17

18

19

'

'-
.

!

21

s

23

24

25
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Q Y u say y u talked to Elliott about that
3

transient subsequently. You mean since TMI I?

A We discussed it in light of the TMI accident.
5

Q What was the substance of your discussion
,

* O

since the TMI accident, your discussion of Davis-Besse?
-

'

A 'Just a comparison basically of the two accidents,

8
how much of it was the same and how much of it was

9 different, nothing in any great detail. It was just

10 general discussions about things. I know I remember

11 Mr. Elliott in one of his testimonies some place, I

to think it was anticipated he might be asked about that.

D
I didn't know why. We sat and task.d anout te for a_,j 13,

few minutes. He asked me if I had a copy of the
14

thick, full, complete repart available, and I had it
15 .

and gave it to him.

16

We looked at some of the traces, the pressurizer
l~

leve1' responses, general discussion of the accident.-

18

Q Did he have any specific questions to
19

you in his more recent conversations about what

20
information had come into his department back in the

as
~' fall of '777

:
an

A Did Mr. Elliott have any questions of me?--

23
Q Yes.

/ \ A Not that I can recall. .
-

k Iv ;3
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.

-3' Q Was he saying to yot. " Hey, John, do you

|
4 remember what information we got back in '77"? I-

5 A No, not that I recall. We were generally dis-

1 1

cussing the accident as the accident. He was trying ;,

o
.

to reconstruct what had happened, basically talk to
.
'

:

the charts, so that he felt sure he had, I think, a
| 8 ,

( good handle on it in case he was asked. |
r.

9
.

Q You say you recall having discussed your
10

understanding of the Davis-Besse transient with
11

some of your trainees?

l~' A Yes. I said that I felt sure that it had come

13 up in conversations with some of the operators thati ,
1 %
.

14 I mentioned, that they had a fairly serious transient!
|
,

15 at Davis-sesse.

16 Q oo you remember which utilities these

| 1- trainees were from?
|

l-
A No, I can't. That is just too far back andgg

too many students and too many utilities,g
l

"O Q Was there ever a request from Elliott
.

or from anyone else that you cover the events of

the Davis-Basse transient, the September transient
^2

of '77, regularly in your classes?
03

A I don't recall any instruction being given to

^4~

se or any instruction that I saw.

25u
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I

3 Q And I take it you did not cover it
i

4 regularly?

5 A It did not become a formal topic, such as the |

TMI transient is now. It was never worked up to that
6,

'
detail..

3 Q Before TMI, had you ever incorporated

particular operating experiences, that is, transients, |9

into the training program by way of an example to
10

-illustrate certmLn points?
11

A Yes. -

*
12~g

) Q Can you give me an example?
s/ 13s

A sell, like I said, this Davis-Besse thing, I
|
l

14
remember discussing to some extent.

15

Q I mean on a regular basis.

16
A Cn a regular basis?

17 g 7,,,

18 A Nothing that would have been done with total
|

19 uniformity to everybody. ot.sr transients I can

20 recall discussing with operators. I know that .

|

( was teaching, but I can't recall anything right off
37

1
.

the top of my head in terms of classroom discussion,!

i. 22
t .

structured basis.i which would have.been done on a rigid
23

Q Is there any component of your trainings _ _

,. (\q,)
; e

.

which specifically focuses on running the students
. , -

wo

I
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3 or the trainees through transients that have

occurred in the field to show them actual examples
4

of:the kind of problems that come up and how people.

O.

have responded to them, either correctly or incorrectly?

,

A We do as a matter of course run certain problems.

on the machine, on the simulator, as part of our
8

training. Some of them have been incorporated such
9

that they are now a standard evolution, a standard

drill that is done for.everybody. Others were done
;

11 where a utility requested it because they had a problem

12 and wanted to look at it again.

U There are some accidents that are fairly

14 standard evolutions that we did that were not thought

15 of by us but actually happened some place, and we used
.

16 th*" f * ***18189*

17 Q Do you ever use as a training method

gg showing the operators or your trainees how somebody
4

reacted incorrectly, so that they see what theg

possibilities are for going wrong?

A Can I take an example?
| g

.

;g Q Sure.

23 A Let us take something fairly simple, so 1:

24 doesn't look too complicated, something that happened,

O
'

I- as a matter of fact. It happened to one of our| (~ ,/ g

|
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N/ 2
instructors when he worked at a utility.

3
|

| He had the main feed valve go shut on him at
.- 4

power.

| 5
There are a number of ways to handle that

5!

correctly. There are a number of ways to handle it,

I .

incorrectly, almost infinito, depending on what the'

8 operator does for his actions for a casualty like
|

9 that.
1

10 Normally what we will do is put it in. If

11 the operator responds correctly, fine. Then they

obviously can handle.a casualty. If the operatorgg

responds incorrectly, then they learn by their own

\-' mistakes. We do not make a habit of telling people
14 .

wrong things to do.

| 15

If they make a mistake that they can learn
16

from, we will go back and review what they did
17

incorrectly, but we don't try to emphasize or get
' 18
! into emphasizing incorrect actions as a starting

19 point fer a casualty.

'O~
Q Have yo,u ever simulated or incorporated

al in your training a PCRV stuck open?-

22 A Yes.

23
Q And asked your operators to handle that

24 kind of a situation?
\ -

x ,,/ 25 A Yes. That is a casualty that the machine is

S ENJAMIN R EPO RTING SERvict
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~

3 capable of performing, and that is done.

4 Q Was it capable of performing that kind
,

5 of casualty before March 28, 19797

A Yes. You put it in a different way than you
6,

do now because we are using it more often. It is
.
.

now a push button, but we had the capability of
8

putting it in through the teletype before that.
9

Q To your knowledge, up until March 28, ;

10 !

1979, had the training program ever discussed or |
11 .

addressed the issue of going solid and whether it was

advisable or not advisable?g''s
k 13 A operationally, yes, there are a number of waysm

14 you can get the plant moving toward a solid condi-

15 tion for certain accidents, and it is discussed and.

1

16
treated as an operational consideration, filling the

pressurizer up.g
!

ig Q Is it discussed and treated in any of

| your written materials?
79

A : am not really sure : understand what you
00

i

| mean by " written materials" in that case.
,

!
l .^

,

. .,3 Q Manuals, anything in writing that you !I

use in your training.. , ,.

a
i

24 A There are documents which specify-that there I
s

are normal operating conditions, pressuri=er levelsx, ,.
_c

l
.
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3 must be maintained in certain bands, technical spect-

fications, for one, which is a written document. We
- 4

.- attempt to cover it quite thoroughly with all the
a

|. students on different 1svols, depending on perhaps

| 6'

i who is there. That is one document that is used all
7

the time that is always around, very specifically

addressing the concept of maximal allowable pressurizer

9 levels. ::n light of that, yes.

10 (Continued on Page 112.)

11

12

<f, u

14

15
*

16

17

18

19

^0

21
s

.

23

SIi/
'k'p ,.

-

.
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23.1 3 Q Do you kneo offhand what the particular

4 technical specification is that addresses that?

A There is a specification on pressurizer level-

a

which calls for a maximum and minimum allowable level,

L with a bubble while the reactor is critical. That
7

level will vary slightly from unit to unit because of
8

the ways the pressurizer level instruments are located,

9
and things like that.

i

10 aut they do -- the specifications call for

11 utilities specifying a maximum and minimum level under

12 certain modes of operation, which essentially is

|ns ,' 13
critical modes of operation.

Q I take it that the students in the trainingg

courses are taught that,thos'e maximum and minimum
,

I la_

| pressurizer levels are to be observed at all times,
16

based on the tech spee?

1. .
A Based on what the tech spec says, they must be

18 approved, which is not all the time.

| 19 Q What does the tech spec say when they are

l 00 to be observed?
!

21 A If we get into the older technical specifications,
!

'-

'

.non-standard, they generally have words that say beforesn
~~

|

you can go critical, the pressurizar must be in this''

level range, and you must have a bubble in the.
_.

24y'

s / pressuriser. It is a condition which must be required.
xs .

-)
, , .

.
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'23.2 3 g To your knowledge?

f 4 A The newer sepcifications will again specify a

maximum-minimum level and will describe the time that )-

o
-

1

that condition must be met in terms of modes, which is
6*-

|
different conditions the plant can be in, in terms of

T

power 2mvel and its margin to criticality.
8

So, for instance, on the never specs they would

| 9
call for modes -- I think it ie Modes 1 and 2 1

10 believe -- yes, Modes 1 and 2 would call for pres-

11 surizer level to operate and continue to operate in

12 that mode. Pressurizer level must fall in a certain
C,

band. Essentially it is a critical consideration.1 ( g
l s

Q To your knowledge are there any exceptions

to the maximum and minimum pressurizer level instruc-
, s,A

tions in the toch spec, while the reactor is critical?
16

A The only possible place it could be would be

: 17
under special testing, and I don't believe enere is!

1~
18

( any exception made for pressuriter level on special

19 testing exceptions. These concern slightly different

|
'

00 areas.
|
|

31 Q In your training would you have taught the
! . s.

| ,
operators anything other than the consideration that

pressurizer level should be maintained within the

limits contained in the tech spee?
.s 0;

\
A With the conditions that the plant would havebjs

'

05-
.

EENJAMIN R EPO RTING SERVICE
|
i

. .n - - . . - - . . . - . . - . - _ . . . . . . . . . - . . .



. - _ _ . . .

.

'

.

.

1 .

j

i
1

1a .

Lind 114-

!
23.3 3 been in when we were teaching that, that would be

4 -consis tent with what we taught, yes. I need tod

elaborate on that maybe. |
-

a

Q I'm not sure what you mean.
,

A If we get into a position where we are worried
7-

about the pressurizer level --
8

Q " Worried" in what sense?

9
A Well, it is too high or too low. But I don't

10 know -- this may be technical, but I can take an

I 11 example.

's 12 Q sure.

A A large steam rupture of the system, a steam
~

13

break, a ' big one , will very rapidly depressurize the

system and actuate safeguards.-

la,

The system automatically isolates that leak in a
16

fairly short period of time no rmally , and as soon as

the leak is isolated, there is no longer any-need for

I 18 high pressure injection.
i

I 19 High pressure injection was actuated, and not
l

- 20 'because there is a steam leak, but because the pressure .

21 goes up affecting the safeguard systam. 6ad the safe-
s

guard system thinks that becausa the pressure is
a_

' building up there is probably a leak and starts pushing

sater into the-system.-

C_
24 .

So we take the example where we have a large
s

05
.
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23.4 3 break. The pressure drops very quickly. The safe-
;

r 4 guard system is actuated. The HPI has come on full,

and there really is no need at all for any HPI because-

o

there isn't any loss in the primary. The steam leak

! is over. The generator has boiled off.
,

t

At this point, if the operators didn't terminate
;

8
HPI, they are going to take the pressurizar solid.

9
There is inventory, and they are putting 1,000 gallons

10 a minute into the system.

11 In a case like that we tell them to terminate

12 HPI before they take the pressurizer solid.

1 /
| j g In this case, of. course, if we are telling them
Nem .

| that, " Hey, your pressurizer is going full," they will
14

l

meet the proper condition for terminating HPI. The
la,

plant is stablizied. There is no inventory-liss. The
i 16

| pressure is increasing and the pressurizar level is

l~
increasing.

18 At that poi.ht there is no problem in terminating

19 HPI to keep the plant from going solid.

20 There really aren't too many times where you

21 can't stop that increase, where you don't have a choice.

It is a very limited series of circumstances where youg

are -saying that the pressurizar level is where you

! don't want to take the plant solid. It is not true,
! w _4-

'l ) I would say, based on the fact that it is a multiple,

k. / 23
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23.5 3 casualty situation, filling up the pressurizer is a

| 4 last resort for cooling under multiple casualties.

It is completely possible that in a very, very long.

a

period of time 'over a course of years you may never
,

i

! get to the point where telling the people to take the
,

! plant solid is not the correct statement to mak e: .

.
8

I I can only think of one very limited set of circum-

9
stances where not taking it solid or taking it solid

10 would be the correct thing to do.

11 Q Let me ask you this. In any of your

f-~x 12 training before March of '79'have you ever suggested

k- to the operators that there was an appropriate timegs

to take the plant solid?

A Probably not, because the only set of circum-
la,

stances I can think of are compound casualties, which
16

just probably we never got into that specifically.

17
Actually there is almost always an alternative.

18
Q Is there any particular reason that you

19 were not addressing compound casualties in training?!
|

.

20 A We were addressing that. We do address compound

. ;1 casualties. We have addressed compound casualties.
,

I

We never addressed that compound casualty. There cang

be an infinite arr.ty of compound casualties.

Q It would be a fair statement, I take it
2%I'(_j); then,.to say that :) the extent that the training
05

|
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3 program addressed the question of the appropriate water
23.6

f level in the pressurizer, that is addressed in the-

context of the tech spec which gives certain require--

3

ments with respect to mudmal allowable level and

~ =4 4 -= 1 allowable level, is that correct?
7

A That is oer concern for the level is based on
8

the specifications, yes, which limits what you can do

9
in levels. That would be one basis. Right off the top

10 of the operator's head you don't want to go above that.

11 The spec says you can't. It is not a good thing to go

i 12 above.
I

l
There are other considerations which would be'

3
,

discussed. That is not the only concern as far.as
1 +,

exceeding that level. It is not just that technical
la,

specifications. There are operational considerations.
,

16

Q In the sense of damage to the system?

17
A Possible damage.

18
Q Pressure spikes?

19 A Possibility of coming up a code relief and not

| 20 having re-seat is probably the biggest danger, with

21 filling the plant completely up, then pushing the

| no pressure up to lift the relief up. If that doesn't

re-seat,-then you have got yourself a problem. You
,,
-

|

| have got a big leak.
o,,

* si sm
! /

23v

.
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3 Q You have got a small break LoCA7

4 A If it fails open, you are talking closer to a

3
large break LOCA than a small break LOCA. That is a

big hole.
,

Q The operators in your training would have-

understood that risk and that concern?

A Yes.
9

(A brief recess was taken.)
10

g Q Mr. Lind, taking you back for a moment
11j

; again to the September 1977 Davis-Besse transient,
' la~

[ } were you ever told that that was a subject of con-

\w / 13 siderable concern with this organization because of

14 the risk of premature termination of HPI and the

15 possibility of core uncovery?

16 A Nobody ever addressed that concern to me

f t- directly. There were some intimations that people
|

*

in the building were concerned about the fact that
[ g

Davis-Besse had turned the HPI off.
19

Q When you say there were intimations in

the building, can you be more specific?

' A Sometime after the accident, and again I can't
.

22
give you an exact time frame,-Joe Kelly, who works in,

23
I think, Plant Integration, came down and said, "Have

.

4

Iu) you been putting out information down here which would'

;

25
~
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3

3 have caused those guys to turn HPI off?"

I kind of went around and talked to different4
,

operators about what kind of information we had been.

O

putting out. Again, I was an operator or an instructor
,

at that time, not lead instructor, but we talked with
7

Joe about it and basically said, "They turned the HPI

8
off, but they weren't following guidelines we put up

9 because the pressuri:er was going down at the time,

10 and we wanted the pressuriser level going up before

11 you turn it off." That was about the extent of ny

13 conversation with Joe.,,

\
13 I could tell that they were concerned aboutN

the fact that the HPI had g(.!e off, but as far as that14

flowing out and the core uncovering, nobody ever
10

.

directly talked about that conside- tion with me.
16

There was a fairly specific question about "What were
17

you putting out down here to the operators," and did

18
ever tell them anything that might have caused them

19 to turn the HPI off, and the answer to that was, we

20 asked different instructors, and my answer and every-

21 body else's answer that I heard was "No, we never told

33 them _.t a t under the conditions where that is happening,

pressurizer going up, pressurimer level going up and
33

pressure is going down, that is not a specificallys

h
%,,/ good reason to turn the high-pressure injection off."

.-,

BENJAMIN R EPC RTING S ERVICE

- . . , - - - - _ , . . - - .---- . . - - . - - _ . _ _ . _ _ - - _ _ - - -.



.

1t
- V
l
l 2 Lind 100

3 Pressure was not under control. That is really

about the accident. You can intimate from that some-

4

conce:n..

3

6 Q sgain, was there anything in the written-

materials that you were using in the course at that.

time which gave that guidance to instructors on termin -

tion of HPI, guidance which you told Kelly that you ,

9
had been giving?

10
A Cur procedures were very specific about termina-

11 tion of HPI on a leak. It called for both pressurizer

1
12 level and system pressure to be increasing,or underfs

D control when you terminated HPI.--

14 Q Would that be in the procedures that we

l 15 have marked as Lind Deposition Exhibit 597

16 A Yes. it would.

1" Q Could you show me where that procedure is.

1g A Okay, on Page 4 of Procedure 1202.6, Page 4,

Step 5.2.5, "If the RC System pressure and
19

pressuriser level stop decreasing or begin to increase

upon initiation of high-pressure injection, maintain
21

level as close as possible to normal operating range
ao
~~

by varying the number of running makeup pumps."

23
(There was discussion off the record.)

s 04
] Q So in answer to my question as to what.,,

3-=) |
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3 Procedure involved the instructions that you told

Kelly you were giving, it is this 5.2.5 of Operating
4

Procedure 1202.6?.

o

A That is correct. -

6*

Q Which you just read into the record?
~

!

A There is a guideline in that procedure for

( 8
termination or cutting back on full HPI.

;

I 9
Q And the guideline would be that when the

, 10
| reactor coolant system and the pressurizer level begin

11 to increase, then you would cut back?

% 12 A Yes, stop decreasing or begin to increase. That

13 is the conditions which have to be met before you beginx

*to back off from the HPI.
14

15 MR. EDGAR: Off the record.

(There was discussion off the record.)16

17 Q In reference to the page from which you

have recently qu ced, I take it this 5.2.5 is what
18

you were teaching your students in the training course,. g

is that correct?
20

A We might not teach the specific step because we
'

21
. might never use this procedure, but these guidelines

mn

and the fact that you are not supposed to throttle-

3 back on high-pressure injection unless pressurise:

) 24 level and system pressure are under control, stop

~.)
25 decreasing or are increasing, is shat we do unless

>
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|
,

| 3 pressure and level are under control. If the system
!
' is coming down, the pressure is decreasing. Normally

4

the pressurizer level is coming down, and you do not'
.

i o

terminate HPI, if HPI is on because of a leak, you
6

'

do not terminate unless pressuriser level and pressure
7

are under control, stabilized or increasing.

8

Q Where is " pressure" referenced?
9

A That is a typo. It is system pressure, because

10
: can refer you back to the first page. We are talking

11 about leaks. We talk about the capability of the high-

12 pressure injection system to maintain system pressure
!
,

. ' 13 and level.
l
,

14 Q So you are saying that 5.2.5 really is

15 talking about RC system pressure, even though the

w rd " pressure" never appears?
16

A Yes, that is a typo.
,

gg Q Or"maybe an editing problem?

A Or an editing problem, yes. We talked earlierg

about making some editorial corrections in procedures.

The. concept of pressure and level are addressed in
21

- the procedure in the introductory remarks.

22
MR. EDGAR: What is the caption?

23
THE WITNESS: That step in the section

24
of the procedure which talks about leaks or

x-
3
me
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3 ruptures within the capability of the high-

4 pressure injection system to maintain system'

5 pressure a.1d pressu.tizer.

6 MR. EDGAR: That is the purpose?.

7 THE WITNESS: Yes. This Section 5 dis-

g cusses, like where you have the ability of

controlling these two with high-pressure
9

injection.
10

MR. GALLEN: What is the title of the
11

operating procedure?

(''N THE WITNESS: Loss of reactor coolant --

k- 13*

reactor coolant system pressure.

14
Q Do you ever get a specific request from

15 utilities to run certain simulations?
.

16 A Yes.
,

| 1I
Q How often does that occur?t

i

18 A I really can't give you a number. We are asked

19 on occasion >y the utilities to either duplicate to--

| gg duplicate accidents they have had or to run perhaps

for the students, perhaps for an example, let's say --

s
this may not have happened, but, say,TMI heard about

_n -
,

an accident that. occurred at Arkansas which they
-23

thought might be interesting for their students to

24
see. They =ight ask us to run the accident.

L y
.e
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sr/ow 3 Q Have you actually ever had a specific

25.1 4 request from Met Ed7

- A I had a very specific request from Met Edison
a

for a transient last year.

Q What was the request?
7

A Jim Selinger, who is operations supervisor at
8

TMI, called me up and asked me to please run a

9
transient to verify that the response of the plant was

10 essentially correct for what had happened.

11 They experienced a very, very rapid loss of
|

l

12 pressuriser level on a transient, and they wanted to

make sure that he hadn't missed anything, that some-
73

thing else happened. He gave me all the initial para-

meters and asked me to run the transient, and
'

15

essentially check and see how the simulator responded,
16

in terms of pressure decrease and loss of pressuriser

17
level, compared to the traces at the Island, and we

,

18 did that.

19 Q Did he ask you to do this in the context

20 of the training program or just as a check?

| 31 A This was a request as a check to get back to hi=
t

'

| after the casualty had occurred.y
\ -

1

Q Have.you ever had a request from Met Ed to
v
.o

run a particular simulation in the context of the
04

j training program for the purposes of educating the

.o
,
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25.2 3 operators?
'

4 A. I can't remember anything specifically. I think

that we were requested to run a failure on integrated-

a

t
control system because it had occurred up there, a

! 6-

failure of a specific instrument >n the integrated
,

i

control system.
8

: know that it did happen to them, but I don't

9 remember if we just ran it and coincidentally it
.

10 happened there of they had had it and asked us to run

11 it. I don't remember the exact time frame there.
.

12 sut : remember it was specifically a TM: accident,

""d "* did run it down here f r training purposer with
13

students.

Q Is it fair to say that the vast majority
la,

of the simulations that are run are simulations.
16

selected by you here at s&W during the training program?

l~
A For some utilities, yes, and for some utilities,

18 no.

19 Q With respect to Met Ed?

00 A Met Id, I would say that more of the casualties

31
we run on the simulator are initiated by the staff

s

. . then-by requests from them. They would request a

casualty on occasion, but most of the casualties we run

we initiate.
24

2 You referred to two or three. Can you think
V

3
-)

<

|.
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25.3 3 of any more that have been requested specifically by

4 Met Ed to be used during training?

A It is very hard to remember requests specifically.

o

'
.

for casualties. There could have been more. I can
O

think of these two or three off the top of my head,
,

i

That is not to say there may not have been others.
8

I can't recall any more.

9
Q When they make a request, do they send a

10 letter saying, "Please include th e s e in the training

11 program"?

12 A Nearly all these would be verbal communications.

13 Q sow many students at a time do you put

into the simulator?

A Our optimum number that we like to have in there

at any given time is three. However, on occasion there
16

will be more students that are in there. Normally for

17
operators we never run more than four, but on occasion,

18 we did run as many as six for certain types of courses

19 where it is not that critical for all the people to

20 get their hands on the controls. Three is the optimum

31
number, and on occasion four.

s

. Q At any time one of the three trainees is

actua'.ly manipulating the =ontrols?

A At least one, unless we are just doing a demo,
- 2%

g
. where they would. stand back and watch.

'- 25
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25.4 3' But on any type of evolution that would require

- 4 a minimum of one, we have those three, with an absoluts

minimum f ne f them t d what we are requesting.
5

l

! We don't normally do things that that one guy can do
.

all by himself. We try to make it a little more
,

4

difficult for him.
8

Q Before March '78 had you run any multiple

9
casualties on the simulator during training?

10 A Excuse me. March '797
.

11 Q Yes, March '79.

| 12 A Yes.
|
'

Q can you tell me the types of multiple13
|

|
casua1 ties you had run?

_

A You want some specific examples?
la, -

Q Yes.
16

A Ckay. We'run as a fairly standard accident a
17

leak which gives faulty pressurizer level indication,

O
,

which is a multiple casualty, a leak and a level
i

19 instrument. In a sense that is a multiple casualty.

20 We will run casualties which will perhaps get the
.

21 operator to one place, and then put another casualty

in behind it, in which essentially he's just finishing,7

up one casualty and another one takes place.

l We quite often defeat runbacks on the integrated
'

24
'

[''' control system, so we will initiate a casualty to
( "5-\m
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25.5 3 cause the runback signal to be generated and block that'

f 4 control signal.

- We will cause an upset condition, so he has to
o

take part of the ICS in hand and then cause another

casualty to occur, where he then has to manipulate
T

. the controls, rather than let th e system do it auto-

8
matica11y.

9 We fail or partially degrade or tiock partial

10 actuations of safety systems on leaks, which is a

11 multiple casualty because you have a leak, and then one

12 of your high pressure injection pumps doesn't start or
.

something like that.
la. .

It is hard sitting here thinking, but there are

quite a few multiple casualties. This is something we'

15

have been doing for quite t- long time ever since I have
16

been here.

17
Q If Met Edison people had been trained on

18 PORY being stuck open, would you be able to go- back to

19 the records and see from the records that this had

20 occurred?

A We can go through the records and find documenta-31
..

tion-on PORV valve leaks, electromatic relief valve

leaks.
i 03
|

| Q Where do you go?
? 24-

A I would go to the summary sheets to find the

25'
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'25.6 3 record of these casualties.

; 4 Q That is the primary source?

A That is the source..

0

Q That is the source?
,

A Yes.
.

Q How many of the simulations involve actual

8
B&W plant transients from actual experience, what

9
proportion?

10 A Things that we do in the simulator that have.

11 actually happened at B&W plants?

lo Q Yes. Do you have an estimate?

' \ A Can I use this as a refresher? (Indicating.)
L U

|
1

l Q Yes.

A In excess of 50 percent. Now, some of these we

have things like steam leaks and reactor coolant system
i 16

leaks -- those occur, but we don't put in one gallon a

17
minute leaks or rery small steam breaks. We would put

18 bigger casualties in.

19 But as far as reactor trips, turbine trips, load

20 rejection, feed pump trips, control-red drive nalfune-

31
tions, instrumentation failures almost all of that--

stuff has occurred in S&W plants to some degree or

other. -

03

Q How often do you update the simulations
24-s

) that you use to incorporate recent transients and recent
J . , .

.0
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25,7
4 A This upgrading we just went through is a larger4

type upgrade. If we find an accident that has taken
5

place which is an interesting casualty that may
,

i

involve nothing more than just being able to just put
,

4

it in right away, the machine has a good capability,
8

as far as developing new casualties. Sometimes it

9
requires a small change or the addition of a push

10 botton on the instructor's console. We don't have to

11 go through a lot o_f upgrading for most casualties,.a

12 lot of changing.

N **i""*d " f 11 "i"7 P"T**)( 13

14
|

15

| 16

17

18

19

20

21
s

23

0;

m 25

E ENJAMIN R EPORTING SERVICE

.

--. ,,m -a, - - - -..ng, ,w,en ---,,_n,.,,,_._,nn, ,, .n,--n,-. , , ,"*--,,,.,w..,,,,,-nm,-,,_, ..~,..,,,,-e-,,,,,mn-,-



- ___

.

:26 SR le

1 -

3 '

| N/ 2 Lind 131

3 Q Do you have any record of when you plug

in new simulations or when you create the capability
4

to do new simulations?.

O

A I don't keep track of that.
6

,

Q Does anyone?.

A The software packages-are upgraded as casualties
8

are put in, but I'm not sure what, essentially. We

9
are working in Mr. Rosser's domain, as far as that

10 goes. I don't know how much of previous capability

11 is retained as a back check.

12 We have a current, up-to-date statement of the

13 capability of the machine. On what it used to be able
g

to do, I'm not sure how accurately we keep track of
14

that and where we add things on.
la.

16 Q Y u d n't know, for instance, whether

there is a log of changes made in the software package,

what those changes are and why they were made?
18

A There would be. I am sure there is a listing to

19
some extent of what changes have been made, but why

~D
*

and when, I doubt if they are listed.

21
Q Who would have the summary of what changes

nn
~~

were made?
.

m
A That type of thing would be Mr. Rosser's concern---"

2? the detailed software documentation, keeping track of

; \ 25 software changes. I am concerned about the fact of
|
i
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.

3 getting them in there and making sure all the instruc-

tors are capable of utilizing the things we put in,e ,,
,

but I don't keep a record of u'nen things are done.
, ,

0

Q Is there an hourly rate which is charged,
,

i
, O

l

l for use of the simulator?.

8

A The charges for the machine for customers are
8,

| based on machine time per hour, yes, and hourly rate.
9

Q What are the hourly rates?
10

A Can we go off t'ha record?

11
(There was discussion off the record.)

l~a
MR. EDGAR: Is the information really

13 important? We could talk to some people about

14 whatever sensitivity may exist.
i
i

!
'

, 15
Q can you give us a range for the hourly

16 charges for use of the B&W simulator?
l

1- A 5S00 an hour would be a good ballpark figure

gg for an average rate.

t

19 Q Your 3&W simulator is basically similar

to the SMUD design, is that correct?
39

A In terms of the control room design, control
,y
--

.
,

room layout and cors model.
nn
__

Q Duridg the training of the Met Edison

personnel, how do you account to your students for

'the differences betseen your simulator and the control

; ,/ 25 "
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room and plant that they use when they are at home?

A I am not sure what you mean by " account."
4

5 Q How do you. explain that?

L
A we explain that we are required basically

| 6
'

1

! model some plant, and we model Rancho Seco. If we
.

are modeling Rancho Seco, we can't duplicate TMI.
8

Q C.' you explain the details of the dif-
9

forences between your simulator --
10

A If we have a new set of students, we spend

11

,

no rmall*, between an hour and three hours in an

| l' orientation in the c.atrol room before we start doing~

|
13

*

N- any exercises. The first day or two the exercises
!

! 14 are normally the type cf things where they don't have

15 to move fast, which is to do startup or shutdown, so

16
they have a day or two to get acclimated to our

control room layout before they have to start moving
;-

I

i quickly and find things quickly.
18

,

| Q Do you explain the differences between
gg

1

l
l your simulator and the TMI control room and plant

to the students?
Ol

A Yes.'

nn

Q The students from Met Ed?
23 |

A Yes.
,,

i
,

g Q Who would make that explanation?
N 25'

S ENJAMIN R EPO RTING SERVICE

_ - , - _ _ . . . _ _ , ~ , _ , , - - - _ . , ' . , _ , . . . _ _ _ _ _ _ _ -
___.m_m.---m, --w,mm.. , ,%.-.w w.,--,% e.--- w .- - -, , . , . - .~ _



.

|
,

|

v
'

Lind 1342
i

|-
3 A The instructors.

f 4 Q Which instructors?'

,

_ A The instructor who had them for the orientation
3

the first day'.
,

Q Would that be the instructor who is the
7

liaison with Met Ed7

8
A Normally, if the scheduling permits, the first

9 instructor that the students come in contact with in the
10 first week is the liaison person.

11 Q It could also not be?
|

A It could be another instructor if the schedule12

(j doesn't allow.g
,

|

14 Q How would the other instructor know what

the differences are between TMI and your simulator?
gg

A He would be familiar with the big changes, the
16

big differences, because we all work with all the
17

students. All of us have some familiarity with all

18
of the plants, not in tremendous detail.

I
t 19
|

Mostly what we do is explain ar system. For
!

20 the peop*.e who know more about the plant, they in-

21 tuitjrely know the difference because they ku:w their-

__n own control room.a

23 Q If one of.your instructors had never

| g4 been at Met Ed, is there any way.that instructor,

N would know the difference between the control room
30
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i \

0 layout i'n Mst Ed and the control room layout in the

3 simulator?

' 4 A In great detail, no.
,

5 Q How many of your instructors have been
P

6 to-TMI 2 before March 2sth?

7 A I am listening to the instructions and trying

to think. I believe there are three instructorsg

who have taken a look.
9

10 Q Three instructors?

A Yes.

la Q And that is in reference to the TMI 2
is ,) "t* 1* "#

3

A TMI 2 control room.
14

.

Q Who would they be?
la.

A Harry Heilmeier, who is liaisons Ted Book, who

is a senior licensed on TMI; and I have been in the
17

control room, John Lind.

18

Q How many have been in the TMI 1 control
19

room?

00 .

A I would say probably the same three.

21
Q Are the students evaluated, other than'

.,n
~

running feedback, oral feedback, during the simulator

23 sessions?

| 2? A No.

]
05 2 Is there any naasure of their performance

,
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3
in the simulator transmitted back to the utility?

I
A Not by the Training Center, no.

| 4
|

| Q Am I correct that evaluation forms are.

.

O

given to the trainees for evaluation of the training?'

6'

A Comment sheets, yes, where they may make remarks
~
s

on training.

: 8

Q Are these supplied by S&W or the utility?

| 9
! A B&W.

10

11 (Continued on Page ~35.)

i 12
!

13

14

15

16

1~

18

19

20

21
s

.

23

24

25'

.
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27.1 3 Q Are those returned to asw? Are they filled

sr/ow 4 out here?

A Yes, they are filled out normally right before-

o

they leave on Friday and given to us.
,

Q Whose responsibility is it to review these
,

i

forms?
8

A They are reviewed by all the instructors, myself

9
and Mr. Elliott.

10
Q Everbody reviews them?

11 A Yes.

10 Q Routinely?
N ,

A Yes.
13

Q What procedure is there for evaluatingg

these comments and for adjust ag the content or the
lo, .

approach of the training program if it is deemed
163

' necessary?

17
A As I said, at the end of the week we collect all

18 the sheets. They are passed around and routed to each

19 instructor. We look at the comments. If we find

20 worthwhile comments and we feel they,are pointing up a

01 problem area or somebody has had a very bad classroom
,

situation, say, with a specific instructor, something;n

like that, we may either upgrade that instructor, in
.

the case where we have had an outside engineer come
s .,

p in and everbody uniformly for six we'eks says, "This
i a-
, --

.

|
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l
| 27. 2 3 guy is terrible," then we just won't use that guy any
:

-

4 more. That is a simple case.

Some requests, althougi very good, just can't be.

a

augmented. They may ask for us to duplicate their

c>ntrol room or something like that.
T

If they ask for a course or, for example, they
8

feel -- and one of the suggestions that came out quite

9
awhile ago involved structuring this two-hour and two-

10 hour break, which I believe was initiated by some

11 students who said they thought it would be better if

| 12 we would restructure the 2 and 2, rather than four
i s

h urs on the machine. so if we find a worthwh!1e13
s

comment which is feasible, we will implement it. It

may be that we won't get a useful comment out of 36
la,

comment sheets.
16 |

Q Can you recall the last time that you made

17
a change in the program based on trairae feedback?

18 A one thing leaps to my mind. We had some not

19 complaints, but some comments on a pressurizer pressure

20 response on transients. This is priar to TMI.

1
They thought that perhaps our pressure wasn't;

moving quickly asuit should. Myself and Wal Perks,.,

when he was still here, and a couple of other
,

| instructors, we talked about it and ran some transients
- 24
h and took a look and expressed our opinions as to

\j 25

.
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27.3 3 whether or not we thought the response was a little *

4 sluggish. - |-

We had Mr. Ralph Rosser do some work-in that area-

o I
,

| .
to try to get a little more rapid response on the,r

O,

pressure for a given type change, and things like that.
,

.

Q When was that, do you know?

8
A It was when Walt was here, Mr. Parks, so it was

o
' I would think last fall, early fall or last summer.

10 That would be one of the last things : can think of;

11 concretely, as far as a good suggestion or good input.

12 This was one of the things where that comment had been

\ coming up so much; that even though we really thoughtg

that the pressure response wasn't so bad, so many

people were-saying that it looked a little sluggish,
la,

we tried to do something and take a good look at it.
16

Q take it that a trainee doesn't pass or

17
fail simulation aspects of th e course; just is exposed

18 to it?

19 A No. That is true for requalification. As we

!
20 said, the replacement operator training involves an

;l exam that is pass-fail. The 10 weeks or 8 weeks

cold license program involves evaluation that is pass

or fail. The startup certification is essentially

an oral / machine examination, oral, and then a physical |

24
startup of a simulator. *cnger e'xaminations are given

'( ,-
os_.
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I7.4 3 for the cold license courses. There is a written exam,

4 an oral and an operational aspect, where they go in and

actually do stareqs for this certification, and then. .

a

do casualties.

Q Do you know what the pass rate of students
,

t

being tested on the simulator is?
8

A I don't have any good numbers on cold licenses.

9
As I say, I have had very little experience with that.

10 It is hard to even it out. As far as the replacement

11 operator training, there are times when six will come

12 out and there are times when two or three or four of

them will fail. It w uld average ut. Again this is
13

s
rough. I would say on the average that since.I have

_
been really watching that type of thing we probably

13

lose one out of every six or fail one out of every six.
16

I would think that is not a bad number. That is just

17
very rough, just trying to recall back the last few

18 exams I looked at.

19 Q You were in the simulator on the 28th of

20 March with rioyd?

31 A The afternoon of the 28th, yes.

Q What was he trying to do?
.,7

A What Mr. Floyd and I and Bernie Smith were trying
.s

to do was essentially duplicate the initial first few
24

minutes of the transient. Jim and Bernie I'm not--

,-

\g .3
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27.5 3 sure exactly what they.were trying to do. They were

4 telling me to do different things.and watching pres--

sure responses, trying to see if we could generate --
.

o

and for the most part we ran quite a number of simula-

tions trying to generate the first few minutes' response,
7

as they understood it, at the plant frem conversations

8
they had had with the site.- We didn't run any long

9
casualties. We were doing a lot of fast ones, trying

10 to get the first about five or six minutes of the

11 transient.

12 Q 3ased on your knowledge of the TM 2

13
sequence nw, were the simulati ns that you were trying

.

s
to run at the time based on accurate information?

A The information was accurate, but it was
15'

incomplete.
16

(Continued on following page.)

17

18

19

20

21

nn
= = . -

'

23

0;

i

| a-, ,s _
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3 Q How was it incomplete?

4 A We had not specific information on how the high-
,

5
;ressure injecti n system was manipulated during the

first five minutes of the transient, and we didn't know
,

o,

exactly when the emergency feedwater was brought back
,

| s

on, and some of the other things we did were accurate,
8

as it turned out. I don't know if it was guesswork

|
on Fleyd's part, or good information that had been

10 transmitted.
|

| 11
' In addition, we did some things which had no

10 accura cy at all because we were putting very, very

U large tube leaks in, and I believe at this point in
; s

14 the game there wasn't a big one, so there were some -

15 things that were just guesses, very inaccurate, and

* ** * "9" * * **** ***Y ***"#****
16

Then there was a lot of incomplete or big holes
1-

in the first few minutes of the transient, a combina-
gg

tion of quite a few.

MR. EDGAR: Is that holes in information?.

.Q
.

HE WITNESS: Holes in information because

| 21
| we said we didn't know.

nn
--

. Q Had you had complete information, could

you have duplicated en the 28th the sequence that in
24,

f''N fact occurred at TMI 2?l

\ 05
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For a 'eriod of time.3 A p

4 Q When would the simulation have falles
,

_ apart?
o

A It would have broke down at about Time 8.

6
.

Q Eight minutes?-

t

A Yes.
*

8

Q Why would it have broken down at that
9

point?

10
A o cause at that time the roiding in the core

11 begins to play a significant part in the plant's
i -

12 response.

13
Q Your simulator does not account for

d
14 voiding in the core or did not at that time?

15 A No. I can be more specific. In terms of

|

16 significant parts of the plant's response, they had a

very rapid cooldown from Time 8, and the pressurizer
g

level only dropped very shortly on the scale. Without

the voiding, the pressurizer level would have dropped
19

about 200 inches. So the action would have started to

20
significantly dift..r after 8 minutes with the loss.

|

| 21

Q Does the simulator now have the capacity
nn
-

to handle voiding in'the core?
'

n3 4
A Yes.

~-

* 3.

Q Tell se what specific changes have been'

e

i s
I
'
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3 in the simulator since March :sth.

A Again, the actual software work is Mr. Rosser's,g 4

okay, but ganarclly speaking from my general knowledge.

a

we have included the capability 'f simulating voiding
,

O
,

in the core.
7

The other thing that has been done is that in

the previous model, once the plant reached a solid
9

condition, that was the end of the calculations.

10

Now we can back down out of a solid condition
11

and re-draw a bubble in the pressuriner and regain the

12
level in the pressuriser. The details of that you

'3( would really have to talk to Rosser about. But'

%

14 generally speaking, that is the big things we did.

15
Q These two things?

.

16 A These two things.

Q Anything else?
.

18 A The flow degracation that they experienced as

19 a function of pressure and temperature have always

gg been in the simulator. We just kind of beefed them

, , , up a little bit.
..

3; Q Anything else that you know of?

A ** #*# ** "** *hi"T*7
32

Q Well, changes.
,,
_+

%
A Okay. We ll ., the relief valve leak used to be

v
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o
entered on a typewriter. It is now a push button,"

t

4 but not a new casualty. We have put some other casual-'

.

5 ties in subsequently, but they are not specifically

addressed to this area. They are just casualties. ,

6
9

We are always putting in casualties..

t

i

g Q Any other s'pectfic changes in the software?

A That is the big caos I can think of now. Again,
9

; Mr. Rosser may have done some more subtle things in
10'

order to accomplish that, but these are the major
11

things that I can see when I run the simulator.

12

Q When Mr. Eytchison and Mr. Stern were

q 13
down on June 21st, a number of' simulations were run

14
on the simdlator?

Ib
( A That is correct.

16
Q one of the simulations that was run was a

17 1000 to 3000 GPM break in the cold leg, do you recall

18 that?

19 A Yes.

|

"O Q Do you recall what the results of that

*
were?,,

_.

A : renember the response that occurred. There
, .,n
,

.
..

'

was a reflood of the pressurizer.
23

Q It went dry and then refilled?

A The level went off-scale and :ame back on-scale.
25

i

V ]
|
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3 Q was that an expected result for you?

~ 4 A Expectad, no.

5 g why not?

A why didn't I expect it? I j us t didn't expect
6

F

.

on a leak that big that the pressure would reflow._

<

It was surprising to me to see that response.
8

Q Have you looked at that at all since
g

thac ting?

A I have had Mr. Rosser, Mr. Norm Elliott and I
11

talk to Mr. Eytchison and Mr. Stern about that, to

l~a look in and to see really whether that is something

'\ 13 that would really happen if it was programmec' correct,
.J -

14 but a couple of orders of magnitude too big or too

15 rapid, or if it was just something in the simulator

that wasn't correct.
16

17 Mr. Elliott now talked to Bert Dunn about this,

*

ig I believe, or Bob Jones, and I really haven't had a

chance to talk to Norm and Bert about it. Ralph has
79

looked into it and has been sick and is on vacation
20

now and hasn't done very much about fixing it, but has
21

-
been informed that we don't think that that is probably

quite right. If it is correct, I think it is too fast.

.w
He has been looking into it. That is where it stands-*

2? right now.
.

.

25 Q Have you re-run to see if it --

!
'
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3 A If the reflood is repeatable? Yes, it is

'
repeatable. We ran it about three times that evening.

4,

,

I have been informed by Mr. Dunn there are conditions
.

a

under which the pressurizer will reflood, given-a
6

1eak that si=e, but I don't feel that simulation is*

i
exactly right, so that we informed Mr. Elliott there

8 are circumstances under which the pressurizer would

9 reflood.

Q Mr. Lind, have you given any statements
j

11 in connection with your understanding of the circum-

12 stances surrounding the accident at Three Mile

A' 13 Island, and by " statement," I mean either a statement
-(

which you wrote out ygurself or which you gave in an
14

interview form to someone else?
la.

A Beyond?
16

Q 3eyond what we are doing here today.

|
A Well, I have not written. I have shown this

| 18 accident to I don't know how many people.'

19
Q ! am not talking about that.

~O
'

A The only other thing I can construe is state-

! ai ments made while I was giving a demonstration. Beyond,--

j
_

12 that, nothing.I can remember.

23 Q You have not been interviewed by the

34 . Nuclear Regulatory Commission?

O A Interviewed? No, I didn't. I have talked to.
g a, . -
y
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3 people from the commission, as far as the demo.

4 Q sus in terms of their interview, question-
,

j'

and-answer interview, which was taken down in some.

i
3

fashion?
6

*
A No.

,
,

MR. ROCKWELL: At this time, Mr. Lind, we
8

will recess your deposition, leaving you'

9
subject to further recall or recall for

10 additional testimony if it should be required. !

11 We don ' t knm, that it will be, and we don't have

12 any present plans to recall you.

b 13 MR. EDGAR: Before we take off, I want

14 to confer with John.

| 15 (Witness conferred with counsel.)
,

16
(The deposition adjourned at 1: 25 p.m.)

I

i

| 17

* 3oEE II5Eit EiE27 35--
18 Subscribed and sworn to

i

19 before me this,____ day

20 f 1979-
----------------

61
-- ...._____...... ... __.

Notary Public

22

.

23

24
~

,.
.o
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2 STATE OF NEW YORK )
) ss.:

3 'UNTY OF NEW YORK )

4 We, STANLEY RUDBARG and IRWIN H. BENJAMIN,
,

Certified Shorthand Reporters and Notaries.

o

,
Public, and ROBERT IERKIN, Notary Public, of

O
* the State of New York, do hereby certify that

~

the foregoing deposition of BA3CCCK & WILCOX

3
by JOHN ALBERT LIND, JR. was taken before us

9 on the 3rd day of July 1979.

10 The said witness was duly sworn before the

11 commencement of his testimony. The said testimony

| 13 was taken stenographically by ourselves and then

***"**#iD*d'
13

The within transcript is a true record of

the said deposition.
15

We are not related by blood or marriage to*

16
any of the said parties nor interested directly

or indirectly in the matter in controversy; nor

18 are we in the employ of any of the counsel.

19 IN WITNESS WHEREOF, we have hereunto set

nd
20 our hands this,[_[ , day of July 1979.

.
.

art... _

STANLEY .VJB B ARG ,
22 / '

CSR.

Cf. h,-

23 raars=s: urrexara- ari:------
./u. W /. m. . . -,-. , , .. .._,

ROBERT IERKIN
.v '
3Q,
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RESUME-

of

J.A. Lind, Jr.
.

.

r

Name: John A. Lind, Jr.

Address: 414 West Cadbury Drive
Lynchburg, Virginia

Education: Bachelor of Arts (Mathe=atics) Boston College - 1969
4. S. Navy Nuclear Power ? ogram
U. S. Navy Electronics Technician A&B Schools

"

Qualification and Training:

5 years Naval nuclear power plant operation,
testing and maintenance
3 years commercial power plant opera:Lon,
testing and training
Senior Reactor Operator's License - Crystal
River #3l g

Job Eistory: Random House Publishing - 1969 through 1970:
Associate editor =athe=atics department.

U. S. Navy - 1970 :hrough 1976:
Reacto Operator, Engineering Wa:ch
Supervisor U.S.S. Jack (SSN 605) 4 years.-

Special Training - 2 years.
1

( Babcock & Wilcox - 1976 to Present:

March-Sept. 1976 - Associate instrue:or,
Training Center.

Sept. 1976-June - Shift Superviso: Aug= ento:
1977 (Master Services Tea =),

Crystal River, Florida
- 3une 1977- Nov. - instructo:, Training Cent'er

~ 1978
Nov. 1978-Present- Lead instructor, Training

Responsible forCente: -

,

scheduling and conduct of' *

opera:or ::aining courses,-

maintenance and upgrading

f 4.) f, oC' of simula:or.t
7 .
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Catalog No.

T101 Management Seminar
| T102 Basic Nuclear Orientation for
|

Managers
! T103 Nuclear Power Plant Operations

for Management

T201 Engmeermg Staff Orientation
T202 Plant Operations for Engineers
T203 Physics Test Orientation for

.

Engineers

T301 New Plant Operator Program *
T302 NSS Orientation for Experienced

Engineers and Operators *
T303 Replacement Operator Trammg*
T304 Simulator Requalification

Trammg*
|
t

m . T401 Nuclear Plant Mamtenance
'

T402 Instmmentation. Control and
*

Computer System Trammg
T403 Chemistry Techmetan Tram.ng

T501 NSS Videotape Seminar

|

.

.

.
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Management Seminar /M1

The Management Seminar is designed for personnel %#y4G. /-**' e- - m.
w.ho are involved in the management of a utility -

~

involved with its first nuclear power plant. The Q J.t-Q$'- -

course provides an overview of the nuclear steam - ;

systein design, startup and opentional requirements ~g
including a review of major licensing. safety and
economic considerations. '

_

- A B&W mstructor will conduct lecture sessions at '

the customer's site utili:ing =aterialand information - -

[fspeciSe to the customer's installed system. Utility
_

-

managers taking this course will be provided with
basic information to assist in management decision
making dunng the nuclear plant startup program.

Duration: Two days . /. _
Class Size: 30

,
g g ^-.3

-

,

Location: Customer's site

''t'.,,-

' s
Typical schedule - -

Day 1
Introduction *

,

Nuclear plant desenption
Nuclear power reactor design and operation

Day 2

Nuclear fuel cycle and economics

Liaoility and public acceptance
Safety and licenseg requirements
Operator training and licensmg
Startup test program

i
. Quality assurance
l
l

.

I

E0* "".G ?* :nI* r*"13:P"*. C* nt.tC' ' D'J r :'f ar??' 31 .'."
bal** O*IlO* ** '.$ 27.J f f t S W C:n. ?* M b**A 2n?. ??*' M'

.

': arse::nc N u;.e:- P aw .- Genera::*r. Dn :m r.

Len nnur: *'A .3 * cr ann, . p ., W_.

FORM ""101
J L*NI 19 77
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Basic Nuclear Orientation for Managers /M2 :
'

.

This course provides an understanding and appre- . . .u . - ;
._

ciation for the scientific aspects of nuclear power
M ."i. g_cP g._.

for non nuclear experienced personnel. Emphasis - --
wf. -

will be on such subjects as basic nuclear physics, ~G~ * ^
" "heat transfer, health physics and the safety aspects ' '

- i
of nuclear power plants. This training applies to any d' .3 j j
water moderated reactor and provides a basic under-
standing of nuclear power for managers who are |,

- mnbng the transition from fossil to nuclear power. '

e

Duration: Five Days
-

[ |
Class Size: 30 3

Location: Customer's site
. . -
/

Day 1 Typical schedule .f 4 y .) ~
~ ~

Introduction - -
s

h Atomic physics ~ - ^~ ~

j Atomic nature of mattar
.

s :. , ,,aNuclear characteristics of elements,i damental <
,

parneles and rays '

Radioactivity, decay, and nuclear reactions uuA,

Day 2

Reactor physics Health physics and radia+ ion safety
Terminology Health physics practices
Fission process and chain reactions Biological effects of radiation
Mult: plication factors and criticality Exposure levels and applicable federal regulations

ay 5Day 3 ,

Reactor physics (continued) Safety analysis
,

|
Fluz and power Po'ential plant ace: dents and hazards

Reactivity coefficients General public protection and acceptance |

i Reactor operations. control and safety Admwetrative safeguards
,

Heat transfer and fluid flow Overview of nuclear power plant operations
Thermal properties of bodies, gases and vapors
Transmission of heat by conduction and con '

veotion
Liquids in motion

*
i . Application to reactor design |

,

Day 4
Introduction to nuclear inst:umentation '

Rad:ation detectors, prme:ples of operation,
and typical syste=s re- -a. m:---a:or. :::n:a: 'x nut e 31. '

Shielding vam ote- e- Mat:2:e- -mm. Frv.ur + ar: se : +
Functional requ:rements, matenals and types of ' a r-un: N eer P~- G+3m: - 2' m

n: ,N r: V. . .O er : n:ne .' 4 W'ggggg .

FoR5f ""10
J t.*Nr.1 p *-

|

|
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. Nuclear Power Plant operations
~

| for Management /M3
i
! ~'~c-
| The purpose of this course is to provide an under- 7N' ' Y- /stand" , and appreciation of ty operation of a ...

J '$f.j nuclear power plant to personnel rho are involved -

~in utility management. -i
; - '

i The course includes both classroom lectures and -

i practical exercises on B&W's PWR simulacor. Lecture '

. ! sessions cover a discussion of concol systems, control
t analysis and safety analysis. Operational exercises ' -u
| and demonseations on the PWR simulator will be

-

~ i i'
! approximately 20 hours. Each student will act as a -

' control operator at the simulator to control the plant
-

_.M[ in automatic and manual modes for major evolutions.
i .

| Duration: Five Days ' / 8- . " '
. _ _ .

.-

, ClassSize: 6 Rd2 'N - - - -

.

k'' . gg
'

Location: Lynchburg Training Center
|

'

Typical schedule '

. Day 1 uuA =
.

.f Introduction
; Basic nuclear plant desenption Day 4
' Primary and secondary system components Control analysis

Control room orientation Power plant shutdown and cooldown
Reactor startup and physics demonstration Operational exercise

;
" " * " ""

Day 2

Power plant heatup and sta::up discussion Day 5

' Control-rod dnve operation Concol Analysis
Safety analysis NSS and steam system failures

Operational exercises Operational exercise
Reactor criticality demonst:ation and control- i)emonstration of NSS and steam system failures
rod dnve system operanon

| Day 3*

-

Concol system discussion
Safety analysis

Operanonal exercise
Each student bnngs the plant from hot shutdown . ""'"f**"" "* C' F "' "'*""3".

maaes O* ice c Manager. 'mocesa. Procuets and servicei '." -to 25Fe power
Marketing. Nuetear Powe- Generation Division

'*A 24505 or onone. . W . W 5:1.I.ynenourg ,

FORM T103
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t |

Engineering Staff Orientation /El i
|
|

The objective of this course is to provide a compre- " ammen ,'
hensive desenp ion of the design and function of ---

major B&W reactor components, equipment and
_ ,

systems. This program is designed as an orientation
'

-

!

for the utility's engineering staff during the pre-
i construction phase. The material presented will .

==' .--I promote a better understanding of the Babcock & i, j
! . Wilcoz Nuclear System and will assist engmeering <. l

h ]~/
'

_ , .
j personnelin the supervision of cons: uction. 3,,

7' ' , " ,The course consists of a detailed review of mechan- * *'t
ical equipment, fluid and elec: ical systems and safety 'f !\ *

/f
.

analysis. A description of B&W project support W
*

h *1 ,i ,**gservices is also included as well as an introduction to 9 '
n ,,

plant operations. R y *1 ; J.
i p ,

Duration: Sixteen half-day sessions g le
'

j _r _ _ 43< --

_ __

| tion: Customer's site i r

Typical course content
'

pW WM .$1Reactor Vessel and Internals
Reactor vessel, internals, control-rod drive mech-
anisms, location of fuel assemblies and control

Safety Analysis -
# "**

Sources of radioac vii. , protective bound 'ies
Fuel Assemblies between radioacuve ources and environ =ent,

Desenption and design parameters. hazardous conditions, specific abnormalities and
accidents, safeguartis features, analyucal methods

Control Rod Drives f r hazards evaluation.
Desc=ption, design considerations and operation. Project Services

OTSG and Primary Piping B&W support operation,includingProjectManage.
ment, Quality Assurance and Start up Asustance.Unit desenption, comparison of OTSG with

rec:rculanng boiler, arrangements of piping. Fuel Hand'ing
Reactor Coolant Pumps Preparn: ion for refueling, refueling, shipment of

*P'"* I"'l*Desenp: ion, operaton and function.
Plant Operation

Auxiliary Systems
Reaccvi:y control, start-up, power and transienta

- Eneneered safeguards systems, makeup and operation, load upsets, reactor :np.punficanon, cecay neat removal snent fuel
Cooling, chemical addition and sampling, Cooling
water waste disposal.

Instrumentation and Controls
Intecrated control sys:em, prmemles of rad: anon M ~ 'f' " 9'" . " ." ""E M ''
cetecOon, nuclear mstrumentaOon. proteC: ion E .' . f{ '[~ ." [ ". , . ' . ,

systems. Self-powerec detectors, non-nuclear , ., , . . . . . . 7 3 y . . . , . . . , ..a j,a
:nstrumentaton.

1. E

.. . . . . _ . . .- . _ _ _ - _ _ - - _ - - - - _ _ _ _ _ -
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Plant Operations for Engineers /E2 ;

i

The Plant Operations course provides an overview " " " ammmmm /
of the design and function of major NSS equipment -

and systems plus intensive study and exercises related
to power plant operations. The course is given to -- #-

,

utility engmeers prior to the initial plant start-up. 1

This provides engmeermg personnel with appro. .

priate knowledge for interfacing with and support. (
' .

ing plant operations personnel. ,',. ,, ..
,

The course consists of initial Mamoom insuuction C
1

y 'y d '* T ,

**
covenng the B&W Nuclear Steam System as well as * '

matenal concernmg basic reactor theory will be pro- '

'h ,balance of plant equipment. Additional background
,

,,
'

4., ,; g ,
vided when a review of student backgrounds indi-

,

-

? ,,

cates the necessity for this instruction. The second - ; - - ;
half of the procam consists of inscuetion and a}p !g " , ." -

: <,

approri .ately 20 hours of practical exercises on a g | W !N -'D J 4.j' . - - - -
PWR st=ulator. Each student, insofar as possible, [')I will operate the simulator for a significant pcrtion T f' * .

v of each major evolution as a control operator. |
'

|
,,

. . . .

Duration: Ten Days
,

-

Class Size: 6 F -- -Ub'

Location: Lynchb'u:g Trammg Center i

Day 4
Typical schedule

| Engmeered safety features system

Integrated control system
De1
Introduction Day 5

| Reactor coolant system Plant start up
Reactor vessel and internals Quiz
Control rod dnve systems Quiz review

Day 2 tcontmune an rween uao)

Fuel assemblies

Reactor coolant pumps
Once-through steam genemtor*

'

Non-nuclear mstnimentation
Nuclear instrumentation

Day 3

Secondary & auxiliarv syste= Q',,,Q g.{,jg, Q, [',"{,I ,, ;

Letdown & punfication syste .asnn: . . m u - E m ' m.c.: : - 0: + ' |'

~** #' ' " ~ ' ' ' '~
Reactor protection systems

|Intecated conuel system
'FORM "|'202

Jt.'NE 19 ??

|
,

l
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! Day 6 Practical session
Power operation'

Introduction Auto & manual mtegrated control system
Fluid system review operations

Reactor start up/ Plant start up Turbine trip .

| ,

Practical session Reactor trip
,

| Connol room orientation
Reactor start-up - Day 9'

Classroom instruction
Day 7 . Steam leaks
Classroom insuuction Control rod dnve malfunctions

Review of basic reactor physics Practical session
Reactivity balance calculation 3% gg

| Practical session Control rod dnve malfunctions
Power operation from 17ej

'
-

| shutdown to 100% power Day 10

Classroom instruction'

Day 8 Engineered safety features
Classroom instruction Practical session

Integrated control system review Power operations with selected malfunctions
Tebine tnp Reactor coolant system leaks
Reactor tnp

%

!

|

|

l
1

e

I.
~

!
l

|

|

-

t

| e
.

6

"
,
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| Physics Test Orientation for Engineers /E3
!

i The objective of this course is to provide utility " """'E
I engineers with a better understanding of the testing

.N.
-- -

_

and operational problems associated with the low , ,

power physics and power escalation testing. Utility :: = n h
""*

staff engmeers and startup engineers gain expenence
. in conducting preoperational physics tests and .,

| interpreting the res.ults obtained. This program can ( _ #Jd
'

===

/. f'", be taken as a continuation of the Plant Operati- s .%.

( ' for Engmeers course and form a total package Ior 5 - 4.1, ' ., ,
3 ,, w

y

| , engineers intimately involved in the start.up program. [j ,

p g, .r . ,

,,

I The course consists of instruction and practical // 7* h *
.

f,'i - V
d-i * I. gi sessions rangmg from prepantion forinitial enticality i . ,

**
| through plant operations with malfunctions. During ..> , ,n

the course of the week. B&W experience gained I
' from previous plant start.ups will he made available h ..-g

-
'

*i *
' 1 .

E
, . Tk'j~.

-

i- y 7- - +; to the students.
'Y ~# /Duration: Five Days T j

'

I Class Size: 3 to 6 ;

Location: Lynchburg Training Center --
-

VA M ..$A,

Typical schedule

fDay1 Day 4
Introduction to the physics test program Power escalation test
Related systems and documents Standard test at vanous plateaus
Practical session Practical session

Plant heatup Power escalation
Preparation for initial criticality Reactivity coefficients at power

Day 2 Day 5
Zero power physics tests Technical specifications and initial approach to
Initial criticality. criticality

| Temperature coefficients Practical session
Plant operation with malf'.metions

Practical session
'Initial enticality

,
Zero power pnystes testmg

.

Day 3
Rod calibrations
Ejected and stuck rod For inor. infor n.inen con:ae: vour nearen 3&W
Practical session Saies Oisce or Manager scecia. Procuc:s anc Senice

Marxettnc. Nuciear Power Generatter. Dmstor.Zero power Dhys1Cs tests
b^#^ " Y^ # 7 P^ "' - *M-

Ejected and ' struck rod worth
,

[t.E5N
;

. .-. . _ _ - . - .-. - - . - - .._- ..-.-.-
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New Plant Operator Training /01.
New plant operator tranung provides utility personnel -

with the trammg necessary to become reactor plant
operators. This program has been certified by the L
Nuclear Regulatory Commission to meet all pre- .. 4 a .l

''7;M* ff;.g
.

requisites for the " cold" license operators to support f;
an initial plant s. art-up. ~bg,

;@%6WThe complete program consists of five different .M' T

@Q'
"

- courses, designed as a package to fulfill current NRC
" cold" operator license requirements. Included are g.

courses in basic nuclear theory, obsetvation exper- ,- g.~ g,

ience, sunulator operation, systems design and on- ,(..

(,\W. ?.
,_'

~

. = = = = = = = ,,
the-job traming. The complete program leading to a t

h *" cold" licensing of new operating personnelis avail- s ,

\ F= "
-

''able, or B&W can provide only those courses neces-
sary to support the utility's operator staff prior to '%..' '

. '
-

start-up. ,.
, , 3

b Basic Nuclear Theory /01-A ki' k(.- ='.s.e b k " 's
'''

hj. .' gg .. -
This course provides the basic information neces- p:

- qgg gs
_l - -$

--- *' (* * -p ,*.. g - {g
sary to qualify as a nuclear power plant operator. , ;

Successful completion provides the prospect:ve e-

operator with a foundation in engmeenng and -

physics. This enables him to later pursue the phases perform a minimum of ten start-ups each. Addition-
of instruction covering operations, consuuction, al laboratory experience will be provided in health
technical specifications and plant operations under physics and insuumentation.
normal and abnormal condinons. The course is
given in two parts - a lecture series and a laboratory Duration: Two weeks
poruon. Class Size: 6*

Lecturns series Location: Lynchburg Pasearch Center

Prospective nuclear power plant operators are Typical course content
provided a basic foundation in nuclear engineering,
reactor and nuclear physics. Experience will cover: control rod calibration;

power discibution measurements; increase multipli-
*

Duration: Ten weeks cation with rods and fuel; detection systems; basic.

Class Size: 24 health physics; and rescuvity effecu.
*

Location: Customer's site or Lynchburg, Vignia
Plant Operation Observat. ion /01-B

Typd course content This course immmmzes operators, not possessmg
nuclear plant experience, with an actual facilitySubjects covered include: atomic and reactor emb t the one 2ey will be operanng. N coursephysics; heat =ansfer and flow; introduction to is conducted at an operatmg PWR plant and com-nuclear ins =umentauon; and health physics, shield,

ing and radianon safety.
.. r m. ~ s . . . . . . . . . . . . . . .w nr rearw =:: r

. . , .

E.'2. o::n ;'' D " M 3 "E *"' . c - r s : ' ' 5 ''' .'[A Critical facility lacoratory Nu:.ea .%.-r. .s : +-,

Trainees will operate tne B&W pool reactor in at ..nen ;r; cA m s ne m , s.-
| q least three different core configurations and will'

FORM r30:
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hines operation observations with study of t$e ' An examination emiln* to NRC examinations
nuclear systems under the supervision of : full- is given by experienced B&W staff members to
time B&W coordinator. It is designed to parnally determme student eligibility for certification of
satisfy Nuclear . Regulatory Comminaion require. satisfactory program completion.
ments concerning practical experience ara to Nuclear Steam Systems /01-Dprovide the trainee with msights into actual plant

|
Operation and procedures. This course provides a detailed description of NSS ,

B&W's full-time coordinator will schedule classet components and the functions of the operator'si

conduct instructicr. validate and sign off preplan. plant. A series of lectures covers the system and its
;

ned program check-lists, generate necessary docu- operation, and allows personnel to study the de- !

mentation and generally ensum that the traitees tai'ed charactenstics of major components, auxiliary i

become fr.miliar with operations both inside and and control systems.
outside et the control room.

; Duration: Four weeks
Duration: Eight weeks Class Size: 24
Class Size: 6 Location: Customer's site or Lynchburg Trammg

- Location: Operating PWR power plant Center

Simulator Operations /01-C Typical course content'

The course consists of practical instruction en the
full scale, B&W PWR simulator, related classroom Trainees are matructed on the design details of the
instruction and individual study thne. When com- Nuclear Steam Supply System including the pnmary
bined with Plant Operation Observation /013. The coolant system and components; once-through
student will fulfill the practical experience require. steam generator; amemary, secondary, fuel handling,
ment for " cold" license eligibility in accordance instrumentation, and control systems. Safety analy.
with NRC regulations Title 10, Part 55. sis and basic water chemistry presentations are

ne program consists of two weeks ofinstruction provioed.
in the classroom, five weeks of PWR simulator and *

one week of NRC-type written and operational On-The-Job Training /01-E
exammations. This course provides on-site supervision of operator

trammg durmg the pre-operational and hot func.
Duration: Eight weeks tional testag, in preparation for " cold" license
Class Size: Groups of 3 examination. During this period, a resident B&W

.

Location: Lynchburg Trainmg Center trammg coordinator, knowledgeable in design and
operation of the nuclear plant, will work on site'

Typical course content to assist the plant superintendentin establishing and
conducting an effective pre license durmg the final

Tramees are instructed in the control room in phase of operating staff trammg. His responsibili iest

groups of three, with every student operating the include: scheduling; maintaming traming records;
sunulator at each of the three operating positions. conducting evaluations; assisting in development of
Emphasis is on operational onentation with the lesson plans; writing reports; assistmg the review and
trainee concentrating on learning the basic plant preparation for NRC " cold" license examinations;
operations, casualty procedures, performing assigned assisting in developing the plant traming program,
evolutions and handling imposed casualities. Lec- conducting oral and walk-through exammations.
tures reviewing. plant systems from an operational
and functional viewpoint are used to supplement Duration: Approximately 10 months
sunulator operation. Plant operating procedures Class Size: 24
are presented as a placned sequence coinciding Location: Customer's site. .

with actual operanons on tne simulator.

|

:

|- .

-

%
i

.

|
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NSS Orientation for Experienced Engineers
and Operators /02

.

The purpose of this orienta: ion course is to famil- - - -
-

iarize nuclear power plant personnel with B&W
-
;

nuclear system design and reactor operations. It is ,
specifcally designed for those engineenng or opera-
tions personnel who have considerable experience |-N. ,y,, J.

..

g"ggpfwith non B&W power plants and will provide
knowledge specific to the B&W rc:ctor. - --- . gy

The course consists of one week of orientation on E -~ ' N'
c# ~d

-
t . ." ',

')].,Q ;,.
1-

( nuclear system design followed by a two weeksession .

* ' ' 'M'
' '

' on piant operations. The plant operation session .

*

k,includes classroom instrue:lon on systems operation M.,,;; -
~ -

,
'

and practical exercises on B&W's simulator. qT '' .'' 5--

( y .. ,

Duration: Three weeks '4' \. F3 % '4 I
t-. i

.

.

s
Class Size: 3 . '

~ ,

'~

c ,' : -

- Location: Lynchburg Traimng Center g
.

_

\
- . % .. ~ 'c. .

~ ~
-

| Typical schedule ' , " , -

([9
- \ P%. s% . i

:.;;_ Q6y .
.Week 1

_

,C .Pnmary system design u. , , ,
- - '

Reactor vessel and inten:als
: Control rod dnve system Power operations with malfunctions
| "U '# Turbine / reactor shutdown

Fuel assembh.es Plant cooldown
Reactor coolant pumps
Once-through steam generator Week 3

Instrumenta:ien and con:rol systems Classroom ins: rue: ion
Secondary and auxiliary systems Steam leaks

Fuel plant tour Engneered safe:y features actuation syste=
. Ins:rumen: failure

Plant start up discussion
Practical exercises

Week 2 Feedwater and reactor coolant pump :np
Reactor coolant system rupture

Classroom instrue: ion Onann unced casualtiesFluid syr:em review
Reactortplant start-up
Basic reac:or physics review*

Integrated control system
Plant cooldown

Practical exere:ses
iControl room onentatien

Reactor s.ar: up n - ,,,_ .. . : .-. .u : .- cw . . e - ,2.y se. -. .

Manual / automatic Intecated Con:rol System 52.#. 0 9 c- .anm-- -e:tF-m: . r . -m a~%
- . . e .. : ?4 . ~: - - l\ Turmne :ng, load rejecnon. reac:cr :np 42: sun: .',. . : - . - 3 - : - : . :-

- . . - ... .::. ;-:

l
1*

FORM *s02
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Replacement OperatorTraining/03
Dunng this program students gain a practical under- !''
standing of plant operations by operstmg B&W's :
PWR Simulator. The course is divided between the *

-%
classroom (40 hours) and the simulator (40 hours). -

f: ', r.. ,8-
.

The course instruction consists of classroom discus- 5
, ,

p, Mfg dsion periods followed by practical demonstration
exercises on the simulator. The simulator exercises - ;-_- ppms
are designed to provide the student with experience E

'

3 F -N.

in controlling normal and emergency plant evolutions t i . .

. D '* h N-

including emphasis on Integrated Control System ' ' W '3' ~ ~

" , '
operation. The course also includes an NRC type . \. 6*

d - - " * ~

h)."P
'startup enmination on the simulator. CertiScation

is made to the sponsoring utility's management for { r r---- 't .- -

those students wno satisfactorily complete the start- y . .g. et .-;
. ..

up examination. i - 'i
g '('

-
*

--

y
.

-

f.b"y,, .
Duration: Two weeks
Class Size; Groups of 3 V

'

. - -

Lt (.Location: Lynchburg Training Center G .mim..
. - -

: a
N.Q ;% sN-

..

.k .

'O

Typical schedule C * -.. .

Day 1

Introduction Day 7
Control panels Fngineered safety femmres actuation system review.
Start-up procedures Reactor coolant system leaks.
Reactor criticality Reactor coolant pump and/or feedwater pump t:ips.

Day 2 Day 8
React:vit-f balance calculanons Steam leaks, turbine by pass valve and feedwater
Plant shutdown (hot shutdown to 25% power) sub-system operation.
Plant start-up (hot shutdown to 25% power with Turbine by-pass valve and feedwater sub,ystem

turbine-generatorin operation) failure.

Day 3 Day 9

Technical sneciScations related to start up. Control rod drive operation.'
Power operanons and major malfunctions. Control rod dnve malfunction and instrument,

failures.
Day 4.

Review of start-up procedure. Day 10
Reactor start-up practice. Review and power operation with unannounced

casualties.
Day 5

5 tart-up examinauen. :7 .no.,, :n;e ,3ner. e , 2:. m: n ,2.... s w.-
n; + 0% cr :.;2r.an- hecia. Pr-:::9 2nc s ce

Day 6 '.: 2 : v e u r. % :. w :~.s e G + r e 1 n c r. D m:r
"* U 2' ~" ~ "~Integrated control systems (ICS) operanen.

.\1anuallautoman ICS power operanen includmg
turcine and reactor tnps.

. yo ,y 73,3
a xt iste
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Simulator Requalification Training /04
' "'

| The Simulator Requalification Training program -

.o
.

i provides assistance to the utility's traming staff to ;

help meet operator on-the-job requirements for an ;,,,,
operator requalification program as defined by NRC

h. . . .1,. .Q,{ff.Tf,
..

Regulation 10CFR55, Appendix A.
'M,'MI
l'id. M s @gThe program includes a review of recent abnormal .. g

'

'

t

%g -

._ i-- "occurrences applicable to B&W plant operations as'

'D -- well as a review of the utility's abnormal and emer- 3
- )

* * '

gency procedures. Instruction consists of 20 hours (
.g i '..:, i *

, of practical exercises on the B&W simulator and 20
3 -( ( .

_% s "
hours of classroom instruction. k ======'

_

-

,
'C' , . - * ; ~- *

: 'Duration: Five Days e .
1 \ . }3- ? . N

<
.

. ,. ..
'

Class Size: Groups of 3 s

'- - .[#
*

Location: Lynchburg Training Center hg? o ==
s i

u ~ .A wy V-
| Typicalschedule {s ( .

.-%. % -t *r
. _ -h . ~% %.ftf&:,^cm

:~
.

- a.

Day 1 L.'^*,..- -.==*. . ?."% * 5-;, _%Introduction [ *. :, g. ,

-(" "
- *-Review of procedures: reactor start-up and control-

--

rod dnve operation.
Day 4Connel room orientation.
Reveiw of procedures- reactor trip, turbine cip,

Practical exercise: plant start-up (from all rods in
'**** IUP " '-to 20% power).
Review of selected transients and plant response.

| Day 2 Practical exercise: power operations, manual
Review of procedures: general power operations. integrated control system operations, ms=umentat-

ion faHures.
| Integrated control system review.

Control-rod drive malfunctions. Day 5
Review plant response to selected non nuclearReview of operating curves and limits.
insamentadon faHures.

Pract: cal exercise: plant start-up (1% shutdown to
i00% power), integrated conwel system operation Review of safety analysis and reactor protectrve
in auto and manual, control-rod dr:ve malfunctions. system setpointa.

. _
Practical exere:se: power operations. manual
integrated control system operations, insuumen-

Day 3 tation failures.
Review of tecnnical specifications.

Evaluation of leak rates.
Practical exerc'.se: reactor coolant system rupt tre. ,, ._,. r.. :-, c :. .m.. .m . -;- m-~ -, |

Ste&= generator:ube-leaks. U m C ic"ci M anacP* W '" s !* -J' r . ' * - |*

*Y.a r ke':.. : N .: . i e .7.
' e- . .-n - * -

.~..c m r: ':A .s - - - ~~ ~
,

.

frORM r304
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Nuclear Plant Maintenance /"1
These courses provide instruction for plant main. Day 3
tenance supervisors, foremen and technWane in Desenption of normal maintenance routines (con-
those phase. of mechanical maintenance peculiar to tinued)
nuclear power stations. Instruction provides the on- Following fuel hand 1m.g (canal drained): pumpsite maintenance staff with the knowledge and seal replacement, canal decontamination, headexperience needed to improve the utility's main- and plenum replacement, incere detector replace-tenmee capability. ment, and pressunzer relief valve maintenance.

" Desenption of non-routine maintenance
Nuclear plant maintenance for Once-Through Steam Generator: chemical clean-
supervisors /T1-1 ing, orifice adjustment, tube plugging, tube inspec-

This course provides instruction for maintenance tion, and instrumentation replacement.
supemsors and mechanical foremen in those phases Reactor vessel and intemals: vent valve replace-
of maintenance dealing with: planning and super- ment
vision of plant outr.ges, steam generator tube pluggmg, Primary piping: instrumentation replacement and

-

pressurizer heater replacement, welding, pump seal insulation mamtenance.replacement, control rod dnve mechanical main,
fN tenance, radiation control, quality assurance, toch,

087#
(] shielding,and leak detection.

Desdption of non-mutine maintenance (contmued
Duration: One week

Pressurizer: heater bundle replacement, spray
Class Size "- valve replacement, and relief valve maintenance*

Location: Lynchburg Trairing Center Pn=ary pumos: wear nng replacement, rotating
element replace =ent, and seal mnintenance.

Typical schedule
Desenption of emergency maintenance

Day 1 Steam generator: feedwater nos:le replacement,
! Introduction seal surface repair, and stuck stud removal

Planning requirements for routme and emergency Reactor vessel and internals: incere piping rupture,
maintenance. clad repair, stuck stud removal, and 0-rmg groove
Controlling the worlung environment (non-radia- repair
tion related).
Controlling the working environment (radiation Day 5

| related). Description of emergency mair..anance (continued)

Quality assurance Pr: mary piping: weld repair and insnumentation
replacement.

'

Day 2 Pressun:er: weld and cladding repair
Desenption of nor:nal maintenance routines. pr.g. pumps: removal, replacement, and weld

,

Preparation for refueling: head and plerium re. repair
= oval, handling equipmer.t =aintenance, head stud 41amtenance semmar with B&W site stan.up
and flange mamtenance. and incere detector personnel (connnu.o on rmrw sai
removal.

1: 1": m* . r NwDunng fuel handling icanal filled : inservice =?;- = =m 'r

mscecnon controi rod dnve mamtenance. and T2 + 1 m - g s q m ..n : r - r,. --

O refueimg schedule and equ:pment f..f.i. T.. ,' i., '.'..'.'.'"'.~.i.,
j .. .

G
rons 4o:
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Nuclear plant maintenance training /T1-2 Desenption and maintenance procedures

Work area tour! This course famiharizes site maintenance personnel
with the plant pnmary system components on which
mamtenance will be required, the special tools and Day 4

,
f2xtures that will be used during maintenance opera. Refueling operation
tions and precautions that must be observed. To
be most effective, the course should be presented Description of operation, handling equipment and

fizmesat the plant site just prior to the start of hot func-
tional testing. At this time, all fixtures and tooling Plant and fuel storage area tour
should be on hand, with all equipment in place and
the construction activities near completion. Day 5

The trainmg sessions will consist of classroom Refueling operation (continued)
lectures utihnng visual aids and appropriate hand- Head removal and installation, plenum removal
outs to familianze workmen with components, and installation, control rod dnve coupling and
fixtures, tooling, and procedures. Following the uncoupling, seal plate installation and re= oval,
lecture, the class will proceed to the reactor building and return to operation.-

or another appropnate area where actual equipment,
Reviewtooling and procedures are demonstrated.
Day 6

Duration: Six lays
Reactor coolant pump seminarClass Size: 12

Location: Customer's site A presentation and supervised discussion on re-
~

actor coolant pump maintenance problems con-
Typical schedule ducted by field service engmeers

Day 1 Primary pladt pump maintenance seminar*

A presentation and supervised discussion onIntroduction * * " * " " * * * *
Desenption of overall pnmary$7 stem Precautions ducted by Seld service engineers, with emphasis .
to be observed, and overview of common main- on high pressure, multi stage centrifugal pumps.

tenance items.
Tour of reactor building with emphasis on loca. Nuclear plant maintenance
tion of components which require maintenance, consultation /T1-3

Day 2 The purpose of this course is to familiarize on site
Introduction to the Once-Through Steam Generators mamtenance personnel with maintenance procedures

Desenption, precautions, orifice plate adjustments, ,,(gd.the-job training as the opportunities are pre-
tube mamtenance, seconcary nde cleanmg, and
feedwater nozzle replacement Dunng the construction phase of a nuclear plant.

the maintenance personnel can be effectively trained
Introduction to the pressunzer by taking advantage of numerous cons =uction

Description, precautions, heater bundle replace- evolutions. This program provides an expenenced,

I ment, electromagnene and code safety valve instractor to supervise the trainmg of on-site =am-
replacement tenance personnel so that they understand the evo-

Introduction to the core flood system lution in progress. In addition, this ins =uctor can
provide advice and consultation to assist in the

Check valve. Good isolacon valve. and flood tank supervision of initial staff-performed functions to,
mamtenance ensure that they are done properiy.

Werk area tour
Duration: Length vanes

C iy 3 Location: Customer's site
Introduction to pnmary pumps and motors ,

Desc=ption and maintenance procedures -

Introducuen to control rod dnves

. . . - . . .- - .
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Instrumentation, Control and
,

~

Computer Systems /T2:

|
~These programs provide fundamental knowledge and -b .

~

j maintenance capability for utility staff personnel. _-
Instrument supervisors, instrument engineers and -- -

' other technical personnel achieve in. house main. --

tenance proficiency in the measurement and control 7, r
equipment used in Bailey .\leter Company's inte- L ~j j,

i . ; protective and plant computer. Throughout the - h"
'

| | guted control, nuclear instrumentation, reactor -i

,

| i year, B&Ws Bailey .\leter Company conducts special- !

| ized training programs for utility instrumentation, -_, ;

control and computer technicians at their Wickliffe,'

i Ohio facilities. In addition, S&W can provide "in- .
- f ~ ~~

~
.

|plant" training prop that allow utility staff g -

technicans to be available for routine duties while
~ '

receiving the necessary traimng on your equ2pment. -m*- .bThe courses requires that students in the prop
have a basic knowledge of electronies and standard %I
test equipment. ~ 5' = ' 2" '"'

._.

'

Typical courses available . ,

Analog electronic centrol circuits and functions g C 1,;#~

|
,, _ ,

'

Nuclear Inc.tr:.tmentation
Reactor Protection System

Non-Nulcear Instrumentation
Plant Ccmputer

i

|

i

.

.

Ter .cre infor natten renta vour near*s: EsW
Saie, Oleo or Manager seceia. Prme:s ar.d s+mee
Marnering Laetear Power Generanc.n Dn tsien
I.vn: neur; \*A.2E5 er pnor.e +M 5 W '.

N$$$N
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- | Water Chemistry /T3
' B&W's water checustry courses are designed to aid

~

, chemistry tesem and supervisors in achieving __ __'

i both " cold" water chemistry and radiochemistry
i analysis proSciency. Two independent counes are .

! offered in each field of interest.
NThe Srst course is for technicians that acwally

*

; perform these analyses Th:s laboratory course 2s T-s h"

| normally taught at tue customer's plant, using .

P% .

*d-
d '* . 4..- il. their own equipment and procedures. The tech-

nical coune is approximately 90% laboratory work.' .

?
$M %.

'"

If the customers facilities are not available, then ;; 'I - QParrangements can be m::de to use B&W research
center facilitzes. /', - . .

52.

| %>The second course is for utility plant supervis- , .g 7. ,,3
ory personnel who have a B.S. degree or equival- . , 24 :.4[

| , ent expenence,, but de not have appreciable PWR , e ;' 4
'

,; --

expenence m water enemsstry or radioenemsstry. --- - -

|
_.

(n) Emphas:s is on water chemis=y theory and inter-
__ . _ m" -a r.a

E " _ '__ i = cc m e m ,+' s. - e spretation of data as it applies to the operation of E idGWm
a nuclear plant. The supervisory courses are approz- M
imately 50% lecu2re and 50% laboratory practical p.p Q- - r. f -=
work. The course will normally be taugnt at B&W m -

r s

research center facilities.,

" Cold" water chemistry f or technicians /T3-1 Radiochemistry for technicians /T3-3
" Cold" water chemistry for supervisors /T3-2 Radiochemistry for supervisors /T3-4

Duration: Ten days each Duration: Ten days each

Class Size: 10 C! ass Size: 10

Location: Customer's site or Alliance, Ohio Location: Customer's site or Lynchburg, Virg:nia

Typical course content
Typicalcourse content

Gamma Spectroscopy
Overview of reactor coolant and steam cycle chem- Gamma calibration
istry considerations. Calibration of alpha and hta

Gross alpha, gross beta
Pr: mary and mm1+'y system specifications, analyt. Liquid scmtillation and r itiu=
ical procedures and sampling techniques: hydrogen, Iodine separation
total gas, banc acid. pH. dissolved oxygen, conduc- Coolant analyns and E-bar*

tivity, chlonde, fluonde, Li, NaOH and Na25 O3 Gas sa=pling and analysis
,

2

Strontium separation
Cooling water systems specL'ications, analytica! Crud sampling and analysts
procedures and sampling tecnniques.

Ter "nora sniormat:en contae veur near+s 3iW
Secondary systems sDeci$ cations, analytical pro- 3e 0"de e- ?.br.aae- sr>ce:a. Proc:,;;is anc ser.1:e

NH , N: H , Fe. .M a rx e u n: Nues 2 Pwe- Generanon D:visio .cedures and sampling tecnniques: 3

Cu, Pb, SiO: , H 30 . : vnenour: 'JA 24 w e nrenc- +4 M.
3 3

??Mim

. _ . _.__ _ __ __ _ __ _ ..._ _
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NSS Videotape Seminars.
A series of video tape modules presents a basic
overview of a nuclear steam system. Each of the
modules is a complete mini-course on a particular
subject and lasts approximately 15-20 minutes. The
modules are progressively sequenced to mstruct ,

various levels of utility staff personnel from secre-
tanes to engmeers, and assumes no prior nuclea

,

experience.

Specifications 1
% inch, EIAJ-type 1 standard

'

% inch, UMATIC Cassette .

- - - - _~. ;,_b.T
-

;- *t. __c-
^

2

Video tape modules

introduction to NSS ~
-

g A general review of the way nuclear PWR systems 'E " i---

provide electnetty. j
*_

|
|

'

|'
,B&W systems

Basic desenption of B&W's 205 fuel assembly NSS.

Nuclear physics 1,2,3
Atomic theory, nuclear fission and fusion, cross Nuclear fuel handling
sections, delayed neutrons. Transportation, scheduling, and plant nandling.

Reactor physics 1,2 Instrumentation and control 1,2
Start up, reactivity changes, zenon, long-term Basic types and functions of nuclear, non-nuclear,
changes. control rod dnve, protective and control instru-

mentation.
Reactorvessel and internals
A basic desenption of the B&W reactor 5 'ssel and Plant operation
intamais. Normal heat up, criticality, power and transient,

Primary system and OTSG perati n, mactor shudown.

A basic description of the B&W OTSG, reactor
coolant pumps, pipmg, and pressunzer.

Auxiliary systems 1| *
1

' Makeup and purification, chemical addition and
boron recover /, decay heat removal, ESrAS,
enemical sampling.

Auxiliary systems 2
_67,,$"g'[!#C;}.'[|.7.[|[,yp[['*f*h."f';

_ , , , .

Reactor building spray, reactor buildmg cooling,
spent fuel, cochng water. waste disposal, waste :3.x,.:n; . sue,,3. ,,. c,,,,.3.,n- p.. . w,

retention systems. * r ".:n "".: f; "I 4 F ' or wn* te4 F ''
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NSS Transient Response Videotapes.
~

.

The transient response of a nuclear steam system is one of the most difficult ::aining
. subjects to present to reactor operators., Because of the importance of this knowledge,
the Nuclear Regulatory Commission requested that Babcock & Wilcox prepare video tape
training material for use in training NRC Operator License Examiners. The vioeo tapes
were filmed during the operation of the S&W PWR Simulator. B&W retained the commercial

*

distribution rights and is making these tapes available on a commercial basis.

The series of video : apes describe in full color the total power plant response to vario-
us transients. The video tape of each transient has a fully annotated description of
each event. Descriptions are provided on plant responses to standard load changes in
bo:h au:omatic and manual control. Abnormal conditions, such as loss of reactor

I coolan: pumps, loss of feed pu=ps and steam generater tube leaks are also covered.
~he level of ins: rue:1en is ideal for power plan: opera: ions personnel and is =os:
appropria:e for plan: scaff and supper: engineering personnel. A fully illustrated
text has been prepared to support the video tapes and will enable self-instrue:1on.-

Each set of , apes consist of approx 1=ately ninety minutes of training =aterial on-
five individual reels. Twenty copies of the applicable text material is also fur-
nished. The five individual reels are ag follows:

Integrated Con:rol System (part one)e

Increasir.g Power 30* co 60: in au:omatic con:rol. Includes an in:e: nedia:e
level presentation of the in:egrated con:rol system interac:1ons.

Integt. ated Con::cl Sys:em (part :vo)*

Four power level changes in manual con:rol' including load increase vi:h
Steam Genera:or/ Reactor in manual, load decrease with Feedvater Loop Demand
in manual, lead increase vi:h Reactor Demand in manual and Icad, decrease
vi:h Turbine in manual.

.

. e Loss of One Feedva:er Pu=n
1

~

.

* Loss o.f All Reac:c: Coolant Pumpse

e S:eam Genera:or Tube Leak |

7-* * ergiay g* a.3*m.- F, "- j== - *. P. :

, - =.=5,3w.3% .- ' .u.. ; ~ ? ~ ' ~ ' s . ? * . . . :. r.
.

~s= -

h .= ... ' . : . *- . . ..

** *- .
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These video tapes are available in three different formats that are compatible with
comunercially available color video tape equipment. Formats nust be specified with
each order and are available as follows:

Specifications
1/2 inch, I1Aj r type 1 standard
3/4 inch, UMATIC Cassette
1/2 inch Batamax Cassette

The price for a complete set of video tapes is $6850 plus $2750 for each additional'

Although these tapes were developed specifically for 177 fuel assembly (TA)set.
units, almost all of the information is directly applicable to the 145 FA and 205*

FA units. Any differences will be documented in the associated text material.

Please contact your local B&W sales represent.ative or your designated Service Manager
should you require additional information.

.
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Integrated Control System Videotapes.
This videotape trammg program is a series of ful! ;

'! color videotapes which describe the Integrated
' Control System. The approach taken in developing ,

this senes was based on the assumption that the -

student would have a basic knowledge of (1) the i

mechanical components of the nuclear power plant, !

($ heat transfer and fluid flow and (3) the nuclear !

steam supply system. j-
,

,

A fully illustrated text accompanies the video-
~

|- e.
'

tape to form a complete traming package. The mat- %
erial is presented in a fonnat which will enable self- ps &
instruction. Included are questions at the end of f
each segment which will test the student's under- ;

standmg of the matenal presented. i
-

f
iThe approximately 100 minutes of video pre- ;

sentation time is divided among five tapes. Each ;
<-

tape, m conjunction with the applicable text mat- i

erial. is a mini-course on a partigular section of the i

Integratec Control System. The five individual tapes ; j
are as follows: i -

* Introduction to the 105
* Unit Load Demand Subsystem

* Integrated .\ laster Subsystem

* Feedwater Control Subsystem

* Reactor Control Subsystem

The videotapes are available in three different
formats which are compatible with commercially
available color videotaoe equipment. Formats must
be specified with each order and are available as
follows:

Specifications

* H mch. E1AJ Type 1 s andard

* 4 meh."DIATIC Cassettea
s

* % men. Betamax Cassette

The pnce for a complete set of videotaces is,

| $9.550. Eacn add:tional set is S3.750.
= n -. - n -.: ---x .,.- . ac- n r, .c 5!.

-a m, 0 9 .- . .2.u :e - w: 2. P : .: . . . --e .,

:m : .: m . 1- :- n .~ r .c - -e --
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O - TMI Huclear Stationd s. j,d UNIT.I SIMULATOR REQUAL TRAINING Location Middletown, Pa.
3

oste December 15, 1978

To ALL LICENSED PERSONNEL
.

Unit I RO and SRO licensed personnel and trainees will attend the B&W simulator
in Lynchburg,-Virginia for training per the following schedule:

.

Week of 1/2/79 Week of 1/8/79
.

B. G. Smith K. P. Bryan -
T. H. A:b- R. L. Parnell
R. A. Hei'iman C. L. Guthrie
J. C. Herman T. H. Goodlavage.-

D. E. SmithJ. P.. Floyd '
N. D. Brown l'O DNPsyngn 6 b

|JJ h C'~ AN yRR/GM[
Ueek of 1/15/79 Week o'j./22/79 / #

,
W. H. Zewe ' J. J. Chwastyk

| D. L. Pilsit: T. L. Crouse.

Q D. R. Deiter - J. C. Banks
J. L. Masters V. C. Ruppert4g S. W. Brantley R. S. Hutchinson

J. L. SeslingerD. B. Mayhue
-M. J. Ross .

.

| Week of 1/27/79 Week of 2/S/79

B. A. Mehler G. R. Hit:
L. G. Holl D. C. Janes

| P.. E. Boyer P. F. Chalecki
J. E. Keisch D. L. Hooddell'

M. P. Kendig D. A. Smith
C. E. Husted D. J. Bolt:

R. F. VanstryM.-L. Beers -

Ar-angements are being .ade for hotel accor.odations and rental cars. I will

forward information to you when these arrangements have been confimed. You

should ea:n see Roxanne Taylor regarding : ash advance checks as soon as ecssicie.
The acvance amount snould incluce enough to cover motel, meals, and fuel for
tne rental car.*

The first week of simulator training will be Tuesday, January 2 througn Satur-
day, January 5,1979. All other weeks of training will ce Monday :nrough ricay.
Tne hours for :nis series of trainin: weeks is C 30 - 1600.

O
INTER-OFFit! t.i!!.i RANDUf.i .

1

l

i
_ _ _ _ _ _ _ _ _ _ _ . _ . . . . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . . . _ _ - . _ . _ . . - . _ _ _ _ . . _ _ _ . _ . . . . _ , . , _ , _ _ _ _ . _.
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tilfi'Ituruf,lTAll ElllSull CullPAllY

UNIT 11

IIARCil 12-16 gitCil 19-23

Ils tan A. llelit er Gregory R. littz (Greg)
Clia n li n 11. Adani9 (Cinick) Adam W. Illlier
.loneple H. Congdon (.lue) liesinia 1. Ulson (Ilesmy)

llan vin V. Cooper (llie r ty) I.ynn D. Wriglet
II eua lil A. Ilea ry (llon) W.J. Harnimil (Bulilia)
F.eIc W. Oswig George A. Kusider

.

/ h A ~ A.. (fr.e o , . .c. )
' APRII. 2-6"

llAllCil 26-1()_

lie r ia l e G. Sem i t ti JgM' Kennet ti P. Bryan (Ken)
*

Carl I.. GiallirleHayinoisil R. elonlite r y
II.el W. Ilastman liingle A. McGoveria

Ea r t 11. liesam tla.lutni .l . 111 cos ting

gg/ '*j I.en P. Germer,

.lamen H. Floy.1 (.Ilm)
6 Jonepli B. l.ogan (Joe)1(enne: In R. Ilnyt (Illek)

APR11. 16-20
APit. t i.,. 9. - 1__3_

lilll iam II. Zewe (15111) Joseple J. Cliwastyk (Joe)
I l'r uit .l. Schleinnini William 7. Counway (Bill)

Fehtar.1 R. Frederick (Ed) Ted F. Illjes
'

Jolin H. KidwellCialg C. Faust ,

.lamen I.. Seelinger (Jim) Clearles F. Hell (Cimck)
Ricli S. liutchison. lark II. 1.nuton

i
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March 26-28, 1579
,

O P2. .71n 71oyd has c=mpleted three days cf a one week ::a ' g progra=d
,

co=s u ing of 12 hours of classroom ti=e and 12 hours cf s1=ula:c: operati:ss.
Ths time spen: in the simula:o; consis:ed of perf===.ing the evolutions listad

~ beiav vith the s zinder of the the deve:ed to manual and auto a 1: ICS power
ope rations. .-

.

Evoluzions Perfermed No. Pe-fo med

1Dropped Rod
110 Pump Trip .

1-T= ^ h g Pressurize: Ralief valve
Reactor Coolan: Laak Inside Con.ainment Ruilding 1

1CTSG Tube Rupture
, ,

1Steam Laak ou. side Contai= men: Bn'1 t''ng
,

Turbine Trip - *

- 27eadwate: ?. p Trip

2-

Load Reja . ion

Raa::o: S:artup (H:: shutdown, all rods is, to 10-8 ,,;p,) y
~IRaactor Startup (Ic: shutdown, safa:7 rods out, to 10 s=ps) 1

-8 1'

Raat: : S:artup (10 amps to 5: pove:) . -
,

,,

Raa=:c: S:artup (5: Power :o 15" power) 1

' Power Escala:Lon (15 power to 100 power) 1

y,1C: Reacto: Power Change .-i.h Reset == cen:::1 in Manual 7

2Loss of Feedva:e .

Loss of feed with pressurize: relief fmiled open :
|

Loss of feed ( ain and aux.) 2

47.n y/ g .// Mt :?/s.m ?
1-

. A,.v.u, -

Ins::uc. :, Nucisa: :ad d g Cante: Date-

.
~

4

|.- -

.<

.

'

; , y - . -..

-.- ->~ , . , _ . _ . _ _ . _ . . . . _ . . . _ _ _ , . . . . . . , . . _ . - . . _ , _ . . . . . . _ . . _ . _ . .T.._.--.-- . . - . . ---
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SIMU1ATOR IVA*.,0A~ ION'

'~na: par: cf the s1=ula:c: ::aining.was =os: helpful in i=p;cvingA 1. =
*

your kneviedge of :he plan:? ,_,

' $//pff(hfdf 1~AA W'''0'. E Y NW 0 /
,

,

.

2. Woulf you rece=nend any changes to the s1=ula:e s:hedule? (i.e.
sequence of opera:1ons, additions c dele: ices of any evole:Lons,
=cre c less ti=e, e::.) a

Sc., & /q|f &kA '/* 2W t'C/ fd- ASS'~~~ WY &#'
- g y e g*,rry,r G cf Wc"c=/E.49 I~A''Af V' * M *'# *'''

.

,0 Eiv rw M f."
.

'

i 3. Were the ins: ue: ors helpful? Were thi Fs explained clea:ly?
,

,6 , ggct:L L fr 7 "k Cr?!uc 7C AS M Ps.

.

4. H=uwouldyouratethequalityoff$struccisn"? 7 tov could i:~be ,

i= proved? - g p,7.gfc
/-

*

.

. .
.

.

5. Did th's quality of si=ula: ice see= real? Do you have any sus;es:icns
for i= proving the quali:7 ef si=ula:icn?

- ,'~gg sw a feiot C q we r .s m a |* ! S,f U,'fj

c o w-;a. pa sa/a. Duswa tal M ~ * f ' '- s *
c? +hr f/qof".|*.7~2/e,0|mee R//C"', C&'r < ='M

,

-
J": C1 ,

6. Did you ge: wha: you expe::ed f c= the course? ? lease explain thy c:
Why nc*. -

fe -

.,.

.

7. 0:her c===en:s -
.

' & 3,c :g.~Ii ! CC//Y~ 5 7/ktC'. [ ,i ,
#

,.3 .:a' 7" ~~7J ? S ; t/ ,E ?5i /S. E.5. L CE/ C.C

[ -

(v) .

-....-.--.---,-,-,,----.-,-.,....---.-,.-,,;.,,--,. ......w.



SIMtu4 TOT. TRAIN;NO SUMMARY S!!EI'-
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March 19-23, 1979 - -

,

~

.

Er. Ada= Miller has compic:cd : one vcek :::ining preg::= consisting of 1Sv
,

hours of class:ce: 01== sad 20 hours ci si=uls::: opera: ions. ~he ti=c spen: in -

the simula:o consis:ed of pc:fo =ing :he evolu:1 ss lis:ed below with the :c=ainder
of the time devo:ed to =asu:1 and aute=atic 103 pever opera: ions.

Evolutions Perfomed No. Perfor: sed

1-Tail Makeup Pump
2

Defea: Neu::ce I ::: Signal f:o= ICS ..

1
Moto Taul 2
Dropped Rod 1
Stuch Rod 1,

' Retarded Rod Mo: ion ,

1
Fail ?over Range NI .' 1
Reae:o: Trip 3' RO ?u=p Trip .

3Fail Sele::ed ".~d-I:s::umen: 2
Tail Sele::ed : hstruses: ~ 2Fail Pressurizer Spray Valve

1
Remeto C= clan: Leak hside C ::ai==en: 3"'U'as -

1C~SG Tube Rupture . ' 1
~

|
Tail Turbine 3ypass Valve

1S:ea= Leak Outside C==:ai==en: 3uilding
1S:aa= Leak hside C:::ai .=en: 3cCdingm .. 1g

Tail Header ?:sssure Signal :o ICS
2*

Turbine Trip ,- . .
-

1 -

Tail 7eedvater ?u=p t.? Righ ..

1Fail C SO S:artup Level.:o ICS
1Tail 0 30 Opera:e Level to ICS 1

tac 7eedva:c Flov Signal :o IOS
27eedva:e: Pu=p Trip .

Speed Demand Signal 1
Degrade 7eedva:e: Pu=p Shaf: 2
Lead Rejectics -8 3

i Reac:c: Star:up (7.ot,shu devn, all rods in, :o 10 a=ps) -

1Rea::c S:ar:up (10-C a=ps :o 5 power) 1Rea::or Star:up (5 power :: 15" pover)
-? cue Escala:ica (15*: power to ICO: pover) 7-

>10: Rea c; Power Change vi:h Reac:c: C::::ci in Manual
1Feedvater Pu=p Trip *w'ithou: haback
1Tailed Tave :o 570 in ICS ..

1Tail h:ermedia:e Range N!
1*

Leakin; ?ressu 1:e: Relief Valve -

1Less ef,00 desse: Vacuu:
1* C:ndens::e ?u=p Trip

7 ail S:ea= Genera::: Pressure to !OS 1
e...-.... we. <3 e.: .. .. ...

Tailed R'' 71cv A Loop . 1
1*,

7:11ed A M.in W Valve C10scd|
i Tailed 3 X:in W V.1ve Open . . 1

I Tailed,Pove: ?..nge-S.igne.1 :e 62.5% ,1
Yho . id rG,?.~<*467/eda' V .

_

;y
D :c1:is::urded Nucle: T :ining 00 :c:

- _.. w .. __. . .. . .-., .. . __ _ e. .. . . c - ---

|

|

I

-
-w-w w ew uwww-- y- wwv--ww w -w w we- m ,ww w-'-r w -'-

1 w wvv- ww--w'ame= wv -- - - ' - * 't
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f SIMI TOF, TRATNING SU11 MARY Sun
. . .

.

March 12-16,.1979

Mr. Brian Mahler has comple:ed a one week ::aining progra consisting of 13
hours of classroo= i=e and 20 hours of si=ulator opera:icns. '"he :i=e spen:
in the si=ula:or consisted cf perfo:=ing the evolu-ions listed belev vith the

.

re=aisder of the :1=e devo:ed to =a ual and au:o=a:1: ICS power operations. *

Evolutiens Perfor=ed No. Pe-fe med
'

T=il Makeup Pu=p 1
Fail ?ressurizer Level Control Valve 1
Defca: Neutron I:::: Sig a1 f:== ICS 1
Dropped Rod *

3-

Retarded ?.od 16:ica 1 .
Yail ?over Range NI 1
Reactor Trip 4
Reme:c: Trip Withou: Turbine Trip 2
RC Pu=p Trip 2.

Fail Sele :ed TE !=s::u=en: 3

"
Fail Sele::ed Te Ins. u=en: 4
Fail ?ressurize: Spray Valve 2
7 ail ?ressurizer Level Signal 2
Reactor Coolas: Leak Inside Contai==en: 3"#1 d* g 1
C'"SG Tube Rupture 1.

Tail Turbine 37 pass Valve 1.

S:em= Leak ou: side Ce .a1==e== Buildi=g 1-

S:aa= Leak I: side C ::=d-m: Buildi=g 1
Tail Header Pressure Si;=al to ICS 2
Turbine Tri; 2
Fail 7eedwa:e: ?=p 1? 4s ,

Tail CTSC Star:up Level to ICS 2
* -

? ail CTSG Opera:e Level to ICS 2
Tail Feedwa:e: 71:w Si;=al to ICS 1
7eedvare ?.:=p Trip 1_gnaatto: S:ar up (Hot,she: dew =, all rods i=, to 10 a=ps) 1
Reactor Startup (1C-5 a=ps to 3: power) 1
Reac:or Startup (3* power to 13: power) 1
?ower Escalati== (13: power to 100 power) 1
Plan: Redue:icn (1000 power := 13: power) 1
?la=: Shu:down (13 power to he: shu:down) 1
>10: Reae::: Power C.a=ge Wi,h Rea:::: C:::Tol in Manual 7.

Flan: Te=perature Cha=ge M 0"? 2.
?ciled Feedwa:e: Te_p :o 0"? 1-

Failed "3" 11a1= W Valve Closed 1
Teed ?u=p Trip vi:hou: R=back 1
Teiled Main Feedwa:e Valve Ope: 1
Tailed C S; ?:cssure * w 1
Tailed Tave to 370 1

*
Reac c: Trip - Safety Relief Valve Stuck Ope: 1

/ N PWA/ 'W |Ed /N?/ f.N/
1:strue.p , Nucles: :ai ing Center Data

.

\s

= . .. . - . . . .. . . .

'
= . , . . *

-

.
_ _ _ . _ _
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SIMU' TOR TRAINING SUMMARY SHEI
.

March 12-16,.1979
.

f

u. N. .t- A h-- . has ce=ple:ed a one week ::aining progra= consistihg of 18 hours
' of classroo: :ine and 20 hours of si=clater opera:ic=s. The':1=e spen: in the -

s1=ula:c consis:ed of perfor..ing :52 evolu:io=s lis:ed below wi:h the re=ainder
| of the :1=a devo:ed to =asual and auto =azi: ICS powe opera:10:s.

l
Evelutions ?cfo =ed No. Perfo =ed

Fail Makeup Pu=p 1-

Defsat.Neutro: Irror Signal fro = ICS 1
Dropped Rod 2
S:uck Rod- 2
Retarded Rod Mo:1o: .2
Fail Power Range NI 1'

Reae:o 0;ip 3
2RC Pu=p Trip - -

Tail Selected TE Ins::use:: .
2

Tail Sele::ed T: I=s ===e== 1- .

Fail RO Flow Signal to ICS 1
Fall Pressurize: Spray Valve 4

1Tail ?:essurise ~.evel Signal
. "

Reactor Coola=: Leak 1: side Co::ai==e=: 3"''d* g 2
1CTSG Tube Rupture

.

. ,
-

Tail L ;bine 3ypass Valve 1
S:aa= Leak Ou: side C =d - e:: Scildi=g 2

1Stea: Leak '!: side C ::si==e=: Suild6g -

[ 7411 Heade: ?ressure Signal to ICS 3

( Tc bine" Trip '. 1
*

.7a11 OTSG S:ar:cp Level to ICS 2-

Tail CTSO Operate Level :o ICS 2
Less of Cende=se: Tacuu= 1
Fail 7eedva:e: Flow Signal :o ICS 2
?eedva:e; ?u=p :1o

- 3
4

Raacto: 5:ar up (Hot shu:dov=, all rods i=, to 10 a ps) 1
Reme:o; S ar up (10-8 a=ps :o 5" pow e) 1
Rese:o: S:artup (5* power to 15% power) 1 .

Power Escalati.~.a (15" power to 1000 power) 2 .

Plan: Redue: ion (1000 power :o 15 Power) 1

| Plan: Shu:down (15 power :o ho: shu: dows) 1

| 2,10 Rese:o: Power Change vi h Reac:c: Cont:cl 1: Ma=ual 9 -

#'

71an: Te=pera:ure Cha ge 7,50 7 3

Dropped Group 3 1

Failed Tave :e 570 7 3
Feedvace; ?u=p Trip *='ithout a Rumback 1

. Toiled A M=in Feedwater Valve Shu: 1
Failed A Mai: Teedwa:e Valve Ope: 1' *

- Failed 7eedwa:e: Te=p 0*T 1
' Teiled 3 Header ?ressure to 1200 psi 1
8an :o Trip - Relief valve Secondary Side S:uch Open 1
Tniled 7eedwa:e Valve Open (Mrd.: Con:rol) 1

, .

/) =#f f , * ff4
g

:ns::u.:o , su:.e : :21=i=; can e: 22:e -v .

.

,_, ,. . . . - _ ._ -.

---_.___.__--__--___--_-____s_ _ _ _ _ _--- . .,,_--y w,,,,w- ,c _ g ,. , ,..,*_g.,.g,, .,.y.- e,,., _.%gy-g_..m ,.,y,,,_,m y9% ,,.- ,,yw.r,- - , , . 4- -
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-j _ Mr. Bob Bever has em=pleted a me-week tra8 *N .

program coasts:ang ci 10 acxzrs c: caa.ssreca, time and 20 ines of <+mMe.

j ' operaticas. *

1
.]

The time sment in the simlater consisted cf perfw ing the ewlutiens listad
,

below with the r--M* cf the time devutad to =s:xml a:zi au.matic ICS I.

N) pasur operaticas,
*

i
e EvelarJens T . !;.- " Mo. P-r'er=si

I.-

3 Fail lhkeup Pt=2 1 |Defeat Neutnn F ... Signal From ICS - 1 I*

4 Mstor Fault 2 L
'

l ".3 Drepped Tai 1
I a Re:arded acd M::im 1
| 1 Reactor Trip 1 .

4 BC P.z:s Tr:p 3 !*
,

2 !} Fail Selected TH I:st: nen: -

; Fall Selected Tc I:st:.me=: 3 [%

] Fail Press =i:er Spmy Valve
~ 1 i

2 i
Reacter Coolan: 1.eal 1= side C:=.ai:=e=: kN8-c

i CTIGG Tube F :p:=- 2 !.

Sim Leak Cut. side C::: airmen: MtH2 ! 2 i
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Fail Fee 6 ster Pc:s rJ 2 I

[ Fail C'*5G Star:.:p I.,evel to IC5 1 )
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| Feedwater P.=o Trie 3
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.

| | Degr-de Feednter h.=p Shaf: Speed L= mand Sig::a1 1 8.

I ] Imad Reje::ica : I

R seter Start:.p (Fet s.t. doc. .I rods in, :n 10,g m) 1
--

2
,

Reac:ct Start:= (10-8 =ps to 51 pewr) 1 !<

Reacter Star..:p (51 power to 15) ocser) 1 ;

Pcwcr Escala:ien (15% power to 1C0% pm.wr) 1 ;
Dr:pped Gr:x:o 1 C:: rol Fods 3 '

j Slow Va--- Leak 1.

Failed Cen Mi to ICS :s 500 1
| Failed Tu-bine Hesder Pressure t: 1:00f 1j Failed Tave te 570 in ICI 2,

!
Failed .t: sin Feed Valve Full Cpen 1

*
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Failed )hin Feed Valve Closed :i
I Reac:cr Trip Wit.W.: Tebine Trip 1,
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"'his :nanual has been written specifically for cperations of

O the Saw Nuclear Pcwer Plant Si:sulater, hereaf ter identified
as old Perest Road, (c73-Unit 91) .
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|
k This manual contains operating procedures ~ for the 3abcock and )

| Wilcox Nuclear Power Plant Simulator. The manual was prepared by
the 36W Nuclear Training Center staff for the purpose of training
utility operators and engineers during operator training at
Lynchburg, Virginia. Procedures contained herein are not to be
used for any purpose other than that of training.
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INDEI TO OPERATING PROCD URES

(Short Course)
l~

M02.02 Plant Heatup

.

u02.03 Plant Startup (Reactor-Turbine)

E02.04 Power Operation

1102.10 Plant Shutdown ("'urbine-Reactor)

1102.H Plant Cooldown

1103.04 Soluble Poison Concentration Control

11C3.15 Reactivity Salance Calculation

205.09 Control Rod Drive System
|
t

1106.01 Main Turbine Systaa

206.02 Condensata and Feedvatar System*

'

(
.
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CFR UNIT dl

"LANT HF.L"'UP
' ' CP 1102 02

1. PURPOSE

1.1 To provide che najor steps for operations to take the plant frca

cold shutdown to hoc shutdown conditions.

2. REEERENCES

2' EC Rancho Seco Unit 1 FSAR , Section 15, Technical Specification.
2.2 SMUD hancho Seco Limics and Precaucions
2.3 Chemistry.and Radiochemistry Manual Scandard 177 Plancs

3. LDfITS AND PRICAUTICNS

*(TS) 1. SG secondary side will not be pressuri:ed above 200 psig ff the steam
I generator shall camperature is below 100 F.
l
l

; (TS) 1. Do not reduce boren concentration in the RC system unless at laast
one RC pump or one DE pump is circulating reactor coolanc. Further,
if deboration is required while on decay heat, insure chac the cal-

culacion uses only the rea.: tor vessel - decay heat system volume.

.(TS) 3. One steam generator shall be capable of performing 1:s he'se cransfer
function whenever the RC ce=perature is above 230 F.

(TS) 4. The reactor shall not be heated above 2307 unisss the folicving
conditions are met:

a. Capability to supply feedwater to one steam 3enerstor at a
race corresponding to a decay heat load of f: sced reactor

power. One of che following are operable:,

(1) A condensace pump and nain feedwater pump.
(2) An auxiliary feedwater pump.

b. Two or nore safety valves are operable /0TSG..

c. ~he curbine bypass systes shall have a capacity aquivalant to

| 3 rated reactor power. .

d. A ~ 4 " d -- of 250,000 gallons of water shall be available in,

1

! che condensaca scorsge tank.
| *

[

CP 1102 02 3 /l'./ 78
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-(TS) 5. Containment' integrity shall te maintained whenever all three of
the following conditions exist:

a. RC pressure is 300 psig or greater.

b. RC camperature is 200F or greater.'

c. Nuclear fuel'is in the core. y,

1

(TS) 6. At least one pressurizar code relief valve shall be operable if
all reactor coolant system openings are closed, except for' hydro-
scacic tests.

(TS) 7. The reactor coolant system pressure-camperature relaticuship and
heatup races shall be maintained within the limits of Figure 1.

8. If safety rods are to be withdrawn, =aintain coolant pressure and ;
1

camparature above the limit of the gas curve on Figure 1. |

(TS) 9. Maintain the reactor suberitical by at least 1:: ak/k until a steam
bubble is formed and a water level batveen 10 and 316 inches is

,

established in the pressuri:er.

(TS) "as pressuri=ar heatup race chall sot exceed IC0F/*dr.

(~C The pressuri:er spray shall not be used if the temperature difference
between the pressuri=ar and the spray fluid is greater than 250 7.

10. Do not exceed 350F it between SG dovucemer and the seccedary side

fredvater temperature when using the main feedvater no::les,
l

11. Do not start fourth RC pump if EC temperature is belev 5007.

12. Maintain difference in boren concentrations between pressurizar -

and RC System 1 100 ppm.

13. Prior to any red withdravel or deboration, source range nuclear

,

instrumentation vill read at least 2 cps.-

l -

: 14. The safety groups will be fel.ly withdrawn prior to deboration or
heatup unless the boron concentration :equirenants of Figure 2

.

1rs um;..

13. Nuclear instrunantation vill centinuously be nonitored during any

reactivity addition. During significant subcritical changes, a

suberitical source sultiplication v_.1 he confirmed or thu addition

vill be suspended.
,

OP 1102 02 -2- 3f13773
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t
' 16. All subcritical boron changes will be ierified every predicted

30 ppm change.
.

17. The core flood tank block valves will be closed and the motor con-

trol breakers will be racked out and tagged when RC pressure is

<700 psig, except for testing. -

13. The non-operating high pressure injection pump breakers are open

and tagged out if the Decay Heat System is in opera' tion.

19. The maximum iT between the OTSG cubes and the average OTSG shall
~

is 60F.

20. ~he max 1=um allovable beacup ratas of the RC system are:

a. Ambient to 2757 = 50F/Hr.
.

b. 2757 to 500F = 100F/Er.
"

c. Above 500F = 1407/Er.

21. The auxiliary feedvater nozzles =ust be used to refill a dry OTSG

| or recover the level,1f it dropa 18 inches.
is .

| U 22. 'en5=n OTSG fill rate is 500 gym. .
,

RC SYSTDi HF_Ct!?.

4.1 Initial Concitions-

1. RC system filled and vented with pressurizer level approxi-
mately 100 inches and N blanket at if-20 psig as read on computer.

2

2. Decay heat removal system is operating. (OP 1104 04)

3. Nuclear service raw water cooling systems operating if required
for decay heat removal. (OP 1104 09)

4. If the OTSG's are is wet layup, draining to a level between 238
and 300" on the operar.ing range should be in progress or complaced.

5. F.S channels 1, 2, 3 and 4 are bypassed..

6. Power is being provided by startup transformers 1 and 2, and at

least one source of backup power to the transfor=ers is available.

.. 7. Auxiliary boiler operating at normal pressure,

v
-

\

OP 1102 02 -3-
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*O|18. 3cron concentration in RC system is 1 that regnized by Figure 2.

9. Baron concentratica in FE tank 1RC syste.3 concentration.

10. Startup, main ar.d emergency feedvater block valves are in hand |
and closed. I

11. Condensate storage tank c,1d hoeve 11 levels are in normal operat-

ing range. 116' condena ,te s,corage tank level.

12. Turbine pisut, component cooling, and plant raw water systems
are operating.

,

13. Both main feedvater pump turbines are en turning gear.

14. Main turbina is on turning gear with AC turning gear, seal oil
backup and turbine bearing lift pumps operating.

,

13. Both core flood tanks are filled to 13.0 feet t 0.4 feet with
borated water 1 2270 ppab and pressurized with 600 psig i 15

'

psig nitrogen. *

.

16. Required R3 cooling units are operating.
.

17. Hydrogen header is charged to the makeup tank regulator with*

$10-20 psig pressure on makeup cank.

(TS) 13. The borated water storage tank is filled with a "4a4-a of

345,000 gallons of borated water with a s s c ::acion 12270 ppab.

(TS) 19. The boric acid six tank cont 2tna a minimum of 3000 gallons of
borated water with a concentration 112,250 ppab.

4.2 Procedure:

1. The following prestart/procritical checks, tests, and calibra-
tions have been complaced or are in progress:

*a. Nuclear Instementactor.
*b. Cone.rol Rod Drive System

*c. Ingineered Safeguards
*d. Radiation Monitoring Syscam
*e. Rasetor ?;otective System
*f. Non-Nuclear Instr.: mentation

9
.

OP 1102 02 -4-
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2. Valve checkoff lists for heacup completed or in progress as

required.
.

3. Establish a steam bubble in the pressuri ar. (OP 1103 05)

CAUTICN
.

Do not exceed a pressuriser heacup race of
100F/Er.,

4. '4h11e establishing pressuriser bubble and increasing RC pressure,

continue with preparation for heacup. Pressure say be raised
to NPSH if desired in preparation for starting RCP's..

5. Start two condenser circulating water pumps. (A and 3, or C and D) .

6. Line up feed and condensate systems to bypass the N pumps and
,

recire to the :nain condenser. Start a condensate pump. (OP 1106 02).

7. Establish gland sealing' steam to the main and W pump turbines.

S. In preparation for establishing vacuum, perform the following:

| a. Close vacuum breaker (S37)
,

b. Position 3-way valves (AR-534 and $35) in .acuum pump position.-

,

9. Star electric driven vacuum pumps and establish 15" EG absolute
and then switch over to steam jet air ejectors. If the reactor

coolane. temperature is less than 160F, crack open the turbine

- bypass valves to establish a vacuu:s'in the OTSC's. 3ypass

valves may be opened further after a period of time.

NOTE

The steam produced as a result of the reduced pressure
vill condense on the upper shall of oaa OTSG and allow
for even heating of the OTSG she17 and saintain the
tube to shall AT <60F.

|

10. Verify bleed holdup tanks have sufficient capacity for expan-
,_

sion and deboration volumes.
.

CS) 11. Establish a positive flow path from the boric acid six tank

to the sakaup tank and verify operability.

|
|

V
OP 1102 02 -3- 3/14/73
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12. Start feed system cleanup per feedwater cleanup procedure.

(OP 1106 02 Section 4). When feedwater is within the limits
specified by the Watar Chemistry Manual for senreup,and if
required, fill both steam generators to 288" on the operate
range level recorder. (OP 1106 02 Section 5). ,

CAITTION

Do not exceed a fill rate of 250,000 lb/hr

( to each steam generator.

13. Close turbine bypass valves to 3||| open upon establishing 10"
HG absolute in the main condenser and OTSG. .

14. Cooling water to DE coolers may be secured to increase RCS
camperature with available decay heat and decay heat. pump
heat for startup.

15. Prior to the reactor coolant temperature exceeding 150F and a

minimum of thirty ninutes prior to starting a reactor coolant .

punp, start a ca.akeup pump to establish seal injection flow to
the reacto coolant pump seals (OP 1104 02).-

,

16. Establish and regulate letdown flow to compensate zur RC pump

saal in leakage, pressuri:er level control valve bypass flow,

and RC systen expansion.

17. Adjust pressuri:er level setpoint to 100" (25".) and put level

controller in auto.

18. a. If a minimum boren concentration, as indicacea on Figure 2,

is to be saintained until hot shutdown conditions are teached,

the withdrawal of the safety rods is not required. j

b. If the baron concancration is not going to be maintained

> that concentration shown on Figure 2 or,the =ederator
temperature coefficient of reactivity is positive, perfors
the following:,

1

*(l) Complete NI and RPS precritical checkn/ tests / calibrations. ;

(2) Kaset high flux trip setpoint to 5:: full power. |
| (3) Placa che reactor protective system shutdown bypast
|
' switches in "3ypass". s

,

- 1
*

CP 1102 02 -6- 8/14/73
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(4) Verify : hat the reactor will be suberitical by ac i

lease i: Ak/k vi:h safety rods vi:bdrawn during heacup.
(5) Verify chac RC pressure-camparacure relacionship

is above RC pump operacion curve - Figure 1. |

(6) Calculate source multiplicacion due co safety rod |
wi:hdrawal. |

(7) Withdraw safscy rods in sequence to : heir upper
.

limit. (OP 1105 09)
(8) Verify source multiplication during safety red I

.

vichdrawal. (OP 1102 03)
(9) Withdraw Group 8 to 25% if not previously vi:hdrawn.

19. Per OP 1103 06, RC Pumps, run each pump for five sinutes. Lac
RC Pump A-2 run.

20. Stop decay heat pu:sps and line up decay heat system for ES,

t

| operation. OP 1104 04.

21. Prior to exceeding 200 ? and 300 psig, establish contain=ent
integri:7v .

.

22. Sample and establish RC chemiscry per Water Chemistry :'.anual.

23. Ccmplace CRD venting.

24. Scar: pump in "3" loop and one pump in "A" loop. CP 1103 06.

25. During heacup, perform the following:

a. Adjust L/D flow to =aintain pressuri:er level
Constant.

b. As required, diver: L/D to bleed tanks .-o uaintain

makeup cank level in nor=al :ange 35-65".
c. Moni:or and plac RC system temperature and pressure.

Use pressurizar heaters and spray to maintain RC pres-
sure and :emperature within 11=1:s of Figure 1..

25. When RC camperatura is 2207, perform :he following:

a. Shuc the :urbine bypass valves.
b. Commenca drad + g the CTSG's, to minimum level, to

the =ain condensers.
w,

|

~

OP 1102 0 7 gj
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c. W en level approaches 30", open stattup block valves'
'

and place startup feedvater regulati=g valves in auto.

CAUTICN

* %R ile heating up the reactor coolant
Isystem, do not allow the OTSC average

shall temperature and the temperature
of the reactor coolant to exceed a AT
of 60F

(TS) 27. Verify the following equipment is eperable:
.

a. One reactor building spray pump and its associated
spray header.

b. ?so low pressure injection pumps and their associated
cooler.

c. ?so nuclear service raw water pumps.

d. iso nuclear service cooling water pumps, associated

coolers and valves.,

'

e. One horated water storags tank level instrument channels..

f. The borated water storage tank = hall contain a s h1=um
of 345,000 gallens of water having a sini=um concentracien

of 2270 ppm boren at a temperature not 1.ess than 40F,

g. Three reactor building emergency cooling units and their

associated fans.
h. The engineered safety features valves and intericcks

,

associated with each of the above systems shall be

operable.

1. F.xceptions to the above are listed in the Tachnical
Specificaticus.

(TS) 28. Prior to the reactor coolant system exceeding 3C0F (OTSG pres-
sure $50 psig) close the OTSG drain valves to prevent exceeding

,

|,

the design temperatures of the reactor building penetrations.

29. Place the condensate and feedvater system in servica to allev
f2eding the OTSG's with the condensata punps. (C? 1106 02 Sec. 5).

I

| 9
.

OP 1102 02 -d- 3/14/73
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30. ? 1er to the reactor coolant system exceeding 350F, verify
the operability of two high pressure injection pte.ps to pro-.

vide redundant and independent flow paths. The tzsociated
engineered safety features valves and intericeks shall also
be operable.

31. Verify IS channels 3 and a reset by 600 psig RC system
pressure.

.

32. a. Open CF tank block velves (CF SV81 and 3V82) when RC

system pressae is 700 psig, .

b. The elect:1cally operated discharge valves (SV81 and
SV82) shall be locked open and tagged.

.

One pressure and one level instrument channel shall bec.
operable for each tank.

33. a. Prior to e.he reactor coolant system exceeding 4857 (CTSG
i

pressure a.585 psig), place a feedwater pump in service
(OP 1106 02 Section 6).

b. Place FCCG (?eed only Cood Generator) system in Nor=al.
,

34. *4 hen the reactor coolant system pressure is at 1650 psig and
if the safety rods were withdrawn, perforn the following:

_NO_TE

If the safety rods were not
withdrawn, proceed to Step 35.

Tarsinate heatup by opening the :urbine bypass valvesa.
,

and operate pressuri=ar heaters to saintain RC pressure
at 1650 psi.

b. Insert safety rods to lower N 4t (OP 1105 09).
Return the reactor protective systas shutdown bypassc.

switch to "Nornal" and teset the nuclear overpower
trip setpoint. (All four channels). *

.

d. Increase reactor coolant pressure to ::135 and place
heaters and spray valves in auto.

.

m)t

y%=

CP 1100 00 -9- 3/14/78
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CAUTICN ,

Do not exceed the pressurized heacup rate of
100P/Hr.

e. Verify engineere.1 safeguards channel 1 and 2 reset by
1750 pets. ]

~

f. When res.ctor coolant pressure is >1300 psig and all

RPS charnals are reset, withdraw safety rods in sequence*

^

to their upper limit. (OP 1105 09)

g. Calculate suberitical multiplication during red withdrawal..

h. Clost turbine bypass valves, place in Auto and resume
normal heatup. Vet 7 header pressure .setpoint is set
at 885 psig (47.52).

35. When RC systun temperature reaches 500 ?, start the fourth RC
pump (OP 1103 06).

36. Completa sain steam line varming prior to reaching 385 psig -

I steam pressure.

' '

37. While continuing.heacup to hot shutdown, perform the following
~

in preparatica for reactor startup:

a. Ccuplete all precritical checks, tests, and calibra-

tions not completed during heacup.
b. If deboration 12 required, calculata bleed and feed

volumes per soluble poison corcentration control
,

! procedure CP 1103 C4.
.

38. When RC system camperature reaches 332 F, switch auxiliary
steam supply to main steam header (AS-57161 and AS-SV162),

close auxiliary boiler supply to auxiliary steam header valve
(AS-SV160) and shut down the aux *11ary boiler.

39. place the sakeup and purification system in scr=al service.
*

40. Deborate the syste:n to the desired concentration in prepara-
tien for startup if required.

'

CP 1102 02 -10- 3/;s/73
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CAUT!CN -

Prior to deboration and if not already ace ==plished,
withdraw safety rods in sequence to their upper
limit (OP 1105 09).

.

4.3 Final Conditions

1. The RC system is in a hot shutdown condition (Tave >5257-

pressure >2135 psig).

2. Pressurizer heaters, spray valve, and electro sagnetic relief.

valves are in auto operation.

3. Pressurizer level is being maintained at approximately 100"
in auto and normal makeup and purification flows have been
established.

4. Safety rods are fully withdrawn. (If required, prior to

deboration).

p 5. Bypass valves are maintaining steam header pressure at
' 885 psig.*

,

6. OTSG 1evels are being saintained at minimun level by startup
flow control valves feeding through nain no::les.

7. Deboration has been completed.

.

*

,

1

i

.
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- 0F1 UNIT Ji
PLulT STARTUP

OP MO: 03

1. ?URPOSE *

1.1 To provide the steps for operations listed below to take the plant
from hot shutdown to 15% power.

OPERATION SEC"'ICN

Reactor Startup 4

0-15 Power Operation 5

2. REFERENCES

2.1 SE'D Rancho Seco Unit 17SAR Technical Specification.
2.2 SMUD Rancho Seco Limits and Precautions.

| 2.3 OP 1103 13 Reactivity Balance Calculation.
2.4 OP 1103 04 Soluble Poison Concentration Control.

| 2.5 OP 1105 09 Control Rod Drive System
2.6 OP 1106 01 Main Turbine

3. LIMITS AV. D ?RECAU"' IONS

3.1 If any condition occurs which will physically or a+ d dstratively
delay criticality, the reactor will be maintained at least 1" sub-

critical.

3.2 The rasceor coolant system will never be deborated and mainta1=ed at

a borou concentration which would cause the reactor to be critical
|

on safety groups due to xenon burnous during an increase in power
with high xenon concentration.

3.3 Axial power shaping rods may not be 2 sed for any purpose except
axial power control.

.

3.4 The reactor will not be critical with the pressuri:er level greater
than 316".

2.5 Raccu: mended critical rod positions are:

#

V
Revd.sion 3 - OP 1102 03 3/22/79
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(1) With no appreciable enount of xenon in the core (152k/k) - ,

(a) safety groups at upper limit. i

I(b) critical on group 5 at 50% or greater. '

(2) With an appreciable amount of xenon in the core (15Dk/k)- '}
'

(a) safety groups at upper limit. ;.
~

(b) critical on groupe 6 or 7 with sufficient reactivity to '

override total temperatura deficits between 0 and the ;

desired power level on centrol reds. |
3.6 The maximum startup race is one DPM. The prempt change associated

with attaining this SUR will be 1.5 DPM or less.

3.7 The ~w- count race prior to rod withdrawai is 2 c?S.

(TS) 3.8 The requirements for the reactor to be critical are specified in
Technical Specifications.

,

(TS) 3.9 Mininua of one decide of overlap between source and intermediate
,

range is required.

3.10 The heatup rate above 530*7 is 100 F/hr. or less. |

4. REAC"DR ST.Ut1TP

4.1 Init*L. Conditicus:.

.

(1) Plant is at hot shutdevn.
(2) Estinated critical red position calculatien ecmpleted (OP 1103 15).
(3) All precritical and prestart checks completed.
(4) Source range NI reading greater than 2 cps.
(5) One feed train is operating aad SG 1evel is being =aintained at

mininum level, by startup feedvater valves in auto.

(6) Turbine header pressure is being saintained 385 psig with. bypass
valves in auto.

(7) Pressuri:er level is being naistained at approxi=ately 100"
with pressuri:er level controller in auto.

O

~

.

-
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u
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4.2 Procedura

| .

(1) If it is desired to verify source range instru:nencation response,

calculate amount of source nultiplication that should occur

due to safety group withdrawal. Refer to Enclosure 1.

(2) Withdraw safacy groups in sequence to their, upper linics

per C3D procedure (OP 1105 09) if required. Verify source
"

multiplication. .

(3) If deboration is required, perform the following:

(a) calculate feed and bland volume required.

(b) estimate source multiplication and final count race.

(c) deborate the RC systen per the soluble poison concen-

tration control procedure (OP 1103 04).

(4) Announce "Reac" tor Startup in Progress".
(5) Withdraw regulating rods while obseriing hI. N aitor red

position to verify actual rod position vs. ECP is within limits.

NOT2s .

g Criticality will be anticipated
during this withdrawal.

[ (6) If 'the reactor is c"-%21 at the E0? or at a red position
l equivalent to 10.5 Lib e., continue with Stap (3) . If not,

proceed with Step (7).

(7) Insert rods to shutdown the reac'.or by 1.1, resolve the problem,
and repeat Steps (5) and (6).

~0
(8) If the reactor is critical, raise power to 10 amps on the inter- -

I mediate range. Observe internediata range NI level and rate are
~

on scale and indicating before the source range is at 10 cps.

If not, reduce power to 10 eps and correct the problem.

~0(9) At 10 anps on the incarnediaca-range, record the following:;

(a) position of all rods.

(b) borou concentration.*

| (c) RC system average tenperature.

I (d) time. .

'am
(v')

Revision 5 CP 1100 03 3/22/79,
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5. _0 To 13: Pok'ER OP!2ATICN
.

5.1 Inicial conditions

(1) Reactor is critical at 10 amps.

(2) One feed train is operating and SG 1evel is being :naistained ]
at =4a4== level, by startup feedwater valves in auto.

(3) Header pressure is being :naintained at 885# vich the bypass
' *valves in auto.

(4) Pressurizer level is being maintained at approximately 100"
with pressurizar level controller in auto.

5.2 Procedure

(1) Verify the ICS hand / auto sentions are lined up as follows:
"

STATION POSITION DTITIAL

(a) Steam Generator Namini
h'ametor Master (See at 0) *

(b) Reactor Demand Manual
Tave Satpoint at (Pseudo)
582 ( % 2)

,

(c) Ec Manual
*

(Set at 302)
'

(d) Loop A N Demand Manual
(See at 0)

(e) Loop 3 W Demand Manual
(Set at 0)

(f) Main W Pump A Manual
(See at 0)

(g) Main W Pump 3 Manual
(See at 0)

(h) Main W Valve A Manual
(See at 0)

.
_

| (1) Main N Valve 3 Famtal
I (Set at 0),

-

Revision 5 OP 1102 03 J/22/79
.
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STATION. POSITION DTITIAL 1

'

|

(j) Startup W Valve A Auto
'

(k) Startup W valve 3 Auto

(1) Main W 31ock Auto |
Valve A (Closed) i

.

(s) Main W Block Auto
Valve 3 (Closed) |

*

(n) Startup W Block Auto
Valve A (Open)

(o) Startup W 31ock Auto
Valve B (0 pen)

.

(p) E:nergency N Auto
|Block Valve A (Closed)

(q) E:nergency W Auto
31ock Valve B (Closed)

1

(r) E=argency W Auto
Control Valve A.

(s) E=argency W Auto
Control 7alve 3 .

(c) Turbi=e 3ypass Auto
Valve A

(u) Turbine 3ypass Auto
7alve 3

(v) At:nospheric Auto
Dump v lve Aa

(v) At:nospheric Auto
Dump 7alve 3

(:c) Etader Pressura See at 385d
Setp ist (%7. 5)

e

.

7N
k

Revi.sion 5 CP 1102 03 3/ /79
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(2) Verify the unic :naster setters are set up as follove:

mv%= limic OSI) - 967 or less

,4,4,.= limit (MT) - 145
.

race of change OST/ sin) - 96 or less

(3) Verify main W flow control valves at zero and place in auto.
(4) Verify the following ICS stations at zero and place in auto. )

(a) W pump station for operating W pump.
(b) Loop A W demand.

(c) Loop 5 W demand.

(d) Steam Generator-Rasctor Demand.

(5) Line up both letdown coolers and both makaup filters for
full letdown flow capability.

(6) Increase power to the heacup range and establish a linear heacup
race of IC0F/Hr or less. If the reactor has been below 20 power
for more than 48 hours, refer to Enclosure 4 for allowable races of

power increase. While heating up, perfors the items listed in 5.2
,

(7) and 5.2(S) below.
CAUTICN

While heating up do not exceed a pres-
suriser level of 316 inches. .

(7) Ragulate letdown flow to conpensata for part of coolant expan--

sten while allowing pressuri:er level to increase to the nor=al

operating level within the limits of Enclosure 3.

NOTE

(a) Diverr letdown to bleed tanks as required to maintain
nakeup tank level in the normal operating range. ,

(b) At 582 F the pressurizer level should be 220 inches
and the mkmup cank should be between 75 and 85".

(S) While heating up RC system, perform the following:

(a) Monitor with plant computer or plot heacup rate.

(b) perform turbine casting per OP 1106 01..

(c) Monitor NI to insure proper range NI overlap is proper.

(d) Obserte as power is increased, turbine bypass valves and
;

2avision 5 - CP 1102 03 3/22/79
-6-
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startup. feed valves open. Verify feed valves 1? does
not drop belew 30 psi.

(e) Monitor reactor power versus RC average temperature and
! verify it is within 14 4ts of Enclosure 2.

(f) Follow pressurizer level increase with pressurizer level
setpoint.

(9) When reactor power is 5: verify a zero neutron error exists
,

and place the red control panel in auto.

(10) Increase reactor power to 10% using reactor da-d station in
hand.

(11) Startup and load the turbine generator to 5: load per OP 1106 01.

NOTE

While starting and loading the turbine,
obserie the turbine bypass valves operate

,
properly to naistain header pressure at

| 885 psig.
,O (12) Continue heacup by increasing reacco: Power to 151

|
\ .

;

l
(13) When the reactor is at 15%, verify Tave e.rror less than 2 7.'

and place reactor demand in auto.
(14) When the turbine var =up period at nininun load is satisfied,

with the turbine control ia " operator auto", set the load

i reference setter to 200 MW and increase load by depressing "Go".

| (15) Whc curbine bypass valves are closed. load is N20: (190 !f4) and
1 .

header pressure is 885i), place the turbine control in " operator ICS".

| NOTE

| Observe turbine supertisory instru:nents. Should
any linite be approached, depress Hold and correct
situation.

(17) When low level 11aits clear, verify the ATc conth11.ar is set.

at 50% and place in Auto,

i
,

|
.

'

.^(
L)ision5
\

lav CP 1102 03 3/: /79
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O
| 5.3 Final Condition -

(1) The plant is at %15% power.
'(2) The' RC system is at $82 Tave and 2155 pais.

(3) Pressurizar level is 220" and the makeup tank level and
pressure is within the normal operating range.*

(4) All ICS stations are in Auto except the W pump that is
not operating. .

,

.

4

.
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Z3C!.CSURE I

Method to deter =1:e neutrea =ultipliestien.

?, (100 - R ) ~

2 '
M11tiplicatica (=) =

p. , ( _,,.,0- 3 ) -.
1

"cte: R, and 32 "#' "'I*ti'#' #*1****.

~4here .g = hev far for suberitical prior to reactirity chsnge ( TAK/K)

~4here 3 = hev far suberitical after reactivity Am ge ( $ar/K)2

32 = M( G ,) where G2 * 7'" **"*t #"t**

G , = Initial ecunt rste
,

I~T93 '.

Ccacitics: Se reacter is 105 subcritical 5.3% react'iMty is added by vithdrawing
safety reds. Se 1:fitial ceu= rste is 10 ccusts. S e reacter is acv-

N k.7% saberitical.
\

Cal:ulatics: R. = -105 R, = -k. 7%
. c

- 10 /100 * k.71 10(10k.7)"2 = =
4.7 (10C 10) a.7 (110) 2.02_= -

'

033 * 2.005(10) = 20.25 c;s

IXA:9 G 2 CONDI"'!C3: Safety reds are withd.rsvn the reseter is 35
suberitical. Deberste 100 ces CR, = 500 c;s
boren verth hot is"0.1% .1K[K/t;m.-
af = (100 ;;m) .01 = 15b

| 2e reacter is scv h5 suberitical.
| ? = -if. R = -L5
l .

if100*L1 SI10hIn= . 23
,

. . . , . =
. . =n w,,+;,, 4. 5)s

,

02; = M(03, ) = (1.23) (500) = 519 c;s
|

|

i
\

%

|

*.,
__ .92 4.1
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*

If the reactor has been below 20: povsr for :nore than 48 hours, the )
following :ner hanir al maneuvering rates are reconsmanded:

(1) Below 20% power the -4== rate of change should

be 102/ hour. This corresponds to a heacup rate of

approximately 30 7/ hour.

(2) Above 20% power the :naxiana rate of change should
be 302/ hour with five-bour holds at 20% below power
level cutoff and power level cutoff.
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To describe cperaticas of the plant a: pcver (>15% lead i.e.127 sve) .
Included is routine opersticas which shculd be perfer=ed.

Crerstice Secticn

Power * crease i

Steady State Operstic 5

Pover Decresse 6

Peredic 0;:ersticas 7

|

9 n ee.,.3 m.. . . ..1~ _ ..

% System Respenses

The expected varicus pars =e:ric system responses for the rese cr ecolant
and steam supply system are given belev. /C.so included are allevable

-deviations.

2.1 Rese:ce Cocian: System '

l. Tseacter ccolant pressure .

During pcVer opersticas EC pressure shculd be =aintained at 2155 +
,

100 psig by press = 1:er hesters and the pressr icer spray valve.
2. Henc ct ccolant taperst=e

) Se RC system Tave vill be =aintai=ed by centrol reds.
Se expected :sse:cr cecic. : te=perstr e (average, inlet and cutle:)
along with allevable deviatic=s are specified by Figure 1.

,

3 :.ressuri:er level

?ressuri:er level vill be -=' .:sised 2: 220 inches by the eress= i:er
. level cc :re'. vs17e and the '.e devn vsive.
I

O
s. y . 3.
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2.2 Steam and Pcver Conversion
1. 0 5 G cutlet pressure.

Se 05G cutlet pressure vs. reacter power along with expected and )
,

allevable deviations are specified by Figue 2.
2. CTSG cutlet steam tamperature 1

3

The OTSG cutlet steam temperature vs. reacter power along with expected
{

and allevable deviations are specified in ?irr e 3.
3. CTSG (level)

'l
.

ne OTSG (level) vs. reacter pover for startup range and operate range '

level instrunentatien along vith expected and allevable deviations are
specified in Firmes k and 5 respectively.

k. Feedvater fiev

ne feedvater flow vs. rer.cter ;cver along with expected and allevable ,i
1deviations are specified in Ficre 6. '

5 Feedvater tesq:eratr es

"'he feedvate- tenperatce vs. reactor power along with allevable
deviaticus are specified by Firme 7.,

6. ?=bine

ne turbine lead c5ange rates are specified by Firres 9 and 10.
|
l

2.3 Control Reds

Control red sequencin; for first (approx 1:nately) 385 Pall pcver days. |
.

Full length control red positiening.
1. General description

" e operati nal centrol red position limits as a fanction of reacter
yver are specified in Firre 8. fhese limits serve the folleving
p'1;cses.

S e limits insure the capability exists for reactivity centrola.

with reds in the naneuverability range.,

b. "'he limits serve as a sisple distinction between trsnsient :cenen,
which is controlled neatly eith r:ds, and ek2111tri'.:s nenen, centrolled
with soluble poisen.
.'TCTZ: h practice it is difficult to disting21sh betveen equilibrius

Rev. 2 1102 Oh 12/15/~1
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e. d trs:sies: xenc=. Oescrip*f - dsfinitions are listed belev.

dansient zeer:a veuld te that reactivity effe associated with

i==ediate after effects of a :hange in pcver. (~'he xe=en tur==u tad
: initial builiup after a power iscrease er the buildup and initisi
!

decay after a decrease 1: pcuer). Iquilibri.::s xe c: veuld be that
effect felicV.:q a change in power after the initial ze:cs transient.

| c. "'he li=its i=sure that design sh: devn =ai gi: is =ct decreased by
excessive red ec= trol.

.

i d. Se 4thdrsval 11:10 at 100 percent of rsted pcver increases ON3
1
! =argi: for =c =al eceditions.
,

l

2. 3crs:1:n - Deboration'

l
| Scration er deberstion vill coeur whenever the fen wing c =ditic s
i

1 exist.

r. . Whenever red ;csition 11:10: ( 7/C teli 3 ) are exceeded during
.

y equilibri== xenon changas.
b. Whenever =azi=::: issertion er withdrawal liuits are exceeded during

s

xe:cn tra sie ts,

l

3. Axial ;cver shaping red ;csitioning
AFSRS are -=w"=''y ::::::Eed, and vill be =cved to :sistain s:

i=bals:ce s: : = ear :ere at all -i=es.,

t
i

1

| k. C trol red sequanci=g near end of life (sfter s;pr:xi=ately 3k5 f.:11 ;cver
| days).

Nes: end of life the transient tank (Group 7) is vi-hdrava t: gain
increased :=re lifetime st the expense of ;cver trs:sient capability.
The last' few days of pcver =perstien are a steady state ;cver Oc perni:
cc=plete withdrsval of group 7. Fi.p.:re SA shevs the positi:n Of

Gr up 7 as a fumeti:= Of ti=e sicag with the =axi. =: tr:ssient capability
svailable.,

3 . ,_S A.,ID w...,...__. S .._ _m ..,

!

1. Mai:21: surveillance require =ents in se:Ordance #.th (Technical S;ecifi:s:1:ss' .,

s

m

D. eve .Y. w

, _ . . _ _
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2. Maintain power imbalace's at C%.
3. If the operatcr fails to move or soves the APSRS is the ceng direction,

the action eculd..=esult is a reactor trip.
k. If power **'aace is =egative APSRS are isserted. 2cvever, if APSRS are

'

1:serted acrs than the 10% vithdrawn position the ;over isbalance may increase
(beceme more negative).

5. Prior to perforsi=4 a heat balance insure quadrant ;cver tilt does not exist.
6. In the event of an unscheduled Icad reduction, the pcver level shall :ot te

increased until an investigation has been conducted and any necessary correc'tive
action taken.

7. '!o Mn*Mme power tilts, maintain red positiens within a grcup at the same
level.

S. "'he turbine say =ct be operated with a reheat stop cr intercept valve closed
above 95 sv except fer valve testing (caly short duration closure).

9. *he turbine generator say not be operated ,'elev $8.5 r.. nis would result in
'

u=due vibration of the last row of turbine b'addag.
10. 'The rebest tasperature eculd =ct be allowed to step change >250/hr. '

11. "'he turbi=e drai=s vill be open at 170 =v Icad.
1

12. If the exhaust hoed stess tasperature als.:s is reached, the operator should
attempt to lover this tec:perature by a=7 cf the following = eses:

's. 7erify exhaust becd spray system is is operatien,
b. != crease vac.n:s.

If at lov 1 cad, increase lead above 10-15% of rating.c.

13. Vibration Li.uits (dcuble amplitude - =1ls)
-

k.0 siis - satisfactc.ya.

b. 7.0 siis - alars (i=vestigation is indicated if vihrstion is continucus
a:d of the unbalanced type).

1k.0 siis - t.-1p or other suitable action (which may be lead chan68,c.

speed cha=go, etc. , acccrdi g to specific cceditions.
.

.

O'
( 3ev. 2 '*02 Ch 12/15/71 |
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4. 70%"Z2 INCREASE .

4.1 Initial Conditions',

l. The plant is at or above 127 mv load under operator control or
dispatcher control.

2. Plant parameters are within the limits of Tigures 1 through S.

4.2 Procedure

1. Determine rate of load change, frea Figures 9 and 10. and adjust
unit master rate limit.

2. Set load demand to 350 mv.

3. At 170 sw perform the following:

a. Close main turbine drains.
b. Tranafer'all plant loads except Nuclear Service Busses

from startup transformers to the statism au w tary transformers.

4. At 350 mw perform the following:
a. Start two additional condenser cire vatse pumps.

b. Start heater drain pumps A and 3.

c. Start second condensate pump.

5. At 425 mv start second FW pump and put in ICS control per OP 1106 02.

\ 6. Set the load demand to the desired power.

7. At 650 mw start the third condensata pump.

3. During power increase verify and or perform the following:

a. Plant parameters are within the ranges of Figures 1 through S.

b. Adjust APSRs to maintain power imbalance at or neat 0%.

c. Adjust turbine generator hydrogen pressure to the following:

< 350 ss 15 psig

> 350 av <650 sw 30 peig

> 650 mv 45 peig

i

l
l

I
i

*
t
i

i

l

| h

d'

N
Rav. 2 1102 04 : ate 04/04/72

-- ._ _ _ .___ _ _ _ . _ . _ _ . .- . . . _ . . - . . - . . . .- -



'
.

.

*

9
5. S"2ADY s'."A"T OPS.ACO3

5.1 Initial Condition

?e nuclear steam systaa has toen brcught to a ec=dition where lead equals 's
)

lead danand.
5.2 Procedure

.

1. Maintain as axial pcver imbalance at er = ear :ere at all tises.

2. Maintais centrol red withis the ree-m ar'od red eenfigusticas

per power level rs red positions (?igr e 8) by berstien er deberstice
for fu41 bur =up er equilite.s xenon changes.

*3. Maintais pri= arf and secondary chemistry per ater chenistry =anual a'=d
1technical specificaticas.
!

k. Maintais reutine ccapenent test scheelde per Secti 2 7
'5 Maintais shift Health :"..ysics routise.

.

~

,

.

-

!
,

i

i

!

I

I
!

|

, .

I

O
387 2 1102 Ch 12/15/71
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6. PCLTL DECREASE

6.1 Initial Conditions .
1. n a ICS is under operator or dispatcher control.

2. The plant is at steady state conditions.

6.2 Procedure
~

1. Determine race of load change from Figures 9 and 10, and adjust
unit master rate limit.

2. Set in desired load demand.
3. Move ASPRs as required to saintain power ishalance at or near 0%.
4. At 630 av, perform the following:

a. Reduce hydrogen pressure on mais generator to 30 psig.
b. Reduce the number of operating condensate pumps to two (2) .

3. At 425 sw, stop one feedwater pump.
6. At 330 mw, perform the following:

i a. Reduce hydrogen preseure on sain generster to 13 psig. *

b. Stop one condensate pump.

I c. Stop both heater drais pumps.
d 7. At 170 aw open the sais turbise drains.

.

.

e

.

.

O
A.

N

Eev. 1 1102 04 | ace c4/04/ '1
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7. PERIODIO OPERA *ICNS

7.1 Caily (each shift)

1. The shift supervisor vin make an inspectica of the plant as early in
the snitt as ;cseible.

2. Make a ccaparison check et au nuclear, non =uclear, ;retective and
Z. S. anslog signals to see that the channels are t.'.setioning preperly..

3. Replace all charts as required with starti=g time and date and end time and
Idate, as van as the instrument name and number. Mark a piece of paper

and place is the reccrder fer the new starti=g tise and date.

7.2 Daily

1. habtate RC systen ter leakage per OP nc3.13.
.

2. Perfers reactivity talance per CP E03.15
3. Perfors heat talance and after a return to power frca an cutage. I

(OP 1103 16)

7.3 Weekly

1. Test = sis turbine step valves, reheat step valves sad intercept valves.
*2. Test au main and feed ; ump t..rbine lube oil pu=ps. - )

.

(TS) 7.k h ery tdo weeks.
1. hercise centrol reds per hercisi=g Centr:1 Reds at pcver CP 11C5.n.

(TS) 7.5 Surve*" -ee s+mdards
1. Perfers au chects, test, calibratiens and verify opersbility at the

frequencies per surveillance standards (tech =ical specificatiens).

.

.

O

| O
,

I

|Rev 2 202 ch 12/'.5/71
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Figure 1. Reactor and Sessa Tamperature Vs Power
.
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FIGURE 2 STEAM GENERATOR QUTLET PRESSURE VS
- POWER LEVEL
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[, FIGURE 3 STEAM TEMPERATURE YS POWER LEVEL
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FIGURE 4 QTSE STAATUP RANGE " LEVEL' AP
VS POWER
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FIGURE O OTSG OPERATE RANGE ' LEVEL" VS POWER
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FIGURE 5 TOTAL FEEDIATER FLOT VS POWER
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FIGURE 7 FEE 01ATER TEMPERATERE 'IS POWER
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OFR UNIT #1

h S C.X:WN T|R3INE-REAC CR

OP 1102 10-

|
'

1. PURPOSE:

This procedura provides the steps necessary to take the plant frca 15:

power to hot shutdown conditions.
. ,

2. DESCRI?T'ON:

2.1 Tave control below 15% power.

1. With a constant inventory of water in the OTSG's each power level
has a given Tave associated with it so to control cooldown race the

operator should adjust the race of power decrease to adjust the

cooldown rate.
2.2 Reactivity control.

1. With all rods in, the method of reactivity control is by adjusting

boron concoistration in the RC system.

3. LDfITS AND PRECAUTIONS:

1. 1he cooldown rate limit above 520 F will be less chan 140 T/ hour.
2. Avoid air being drawn through the turbine glands with the rotor at rest.

3. Maintain as high a vacuum as possible.

NOTE:

The vacuum breaker say not be used to slow the turbina down excepc in
an emergency.

4. As long as steam is going to the nais condenser the condenser circulating
water pumps sust be operating.

5. Maintain pressurimer level within the limits of Figure 1.

6. During boration veri.*y baron concentraicon every esti=ated 20 ppm change
'

when ene reactor is subcritical.

7. Maintain nakeup cank above low level alarm.

.

m

| s,

!" _.

!
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4. REAC"CR-?"13I'IE SEU* CiiN:-
'

4.1 Initial conditions-
1.

Unit is at 15:Z v
load.

S
2. Unit Tave is 639 F.
3. One main feedwater pump is operating in auto, s,
4. One main condensata pump is operating. '

-

4

5. One bleed holdup emnk with borou concentration granter than or equal I

to RC system baron concentration is lined un to feed to the makeup
tank.

.

4.2 Procedurst
1. Set unit nastar sectar at 50 W..vg
2. As load decreases below 127 W , observe turbine bypass valves open

to taka excess sceas and that header pressure is naintained at
setpoint.

3. If shutdown is preparatory to cooldown, stop one RC pump in each icop.
4 Transfer RC pumps to il startup transforner.
3. Transfer the rest of the sita loads to #2 startup transformer.

{
6. place the EHC in " Operator Auto". ~

7. Place reactor-staan zenerator demand, icon faedwater denand A & 3.
ana reactor demand in hand and decrease 1 cop feedwater deman A & 3
and reactor-stsam generator demand to zero.

NOTE:
)This insures that SG-feedwater is being co~. trolled at +dwm level.

8. Close the letdown iso.'.ation valve. Monitor nakeup tank level, feed
as necessary from the coolant storage system to aintain level in
the normal cperating range. '

i
NOTE:

If for any reason the cooldown is interrupted, open the letdown
isolation valve and adjust letdown flow rata to compensate for
any changes in system temperature and RCP seal in leakage.

9. Gradually reduce reactor power to 10 while monitoring and piccting
cocidown rate.

o

10. Trip the sain turbina generator output breakers when load has been
reduced to approxinately 5% (42 WZ).

,

I

O
-

1
_
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-11. 2:1p the generator exciter breaker.
!!CT?.:

\
-

Perform turbine overspeed trip testing if required.l

12. Perform the following:

a. Start the AC bearing oil pump.

b. Start the bearing lift pump.

c. Start the seal oil bacicup pump.

d. Trip the turbine.

Observe turbine header pressure to insure the turbine bypass valvese.

are operating to control header pressure at 885 psig.

13. Place rod control panel in manual and gradually decrease reactor power
to 10-8 amps while monitoring and plotting cooldown race. Log the
following when at 10-8 amps on the II.
a. Rod configuration

b. 3oron concentration
c. Time -

|
d. Tave

,

tiOT2:
~0'Otile decreasing power to 10 amps, do not exceed a cooldewn rate of

140 F/hr and maintain pressuri=er level at normal level (220"). If

i shutdown is to hot shutdown only, allow prescurize level to decrease

I to 100".
14 If shutdown is preparatory to cooldown insert regulating rods and

leave safety rods withdrawn.

15 . If shutdown is to hot shutdown only, all rods say be inserted, the .
,

turbine bypass valves placed in manus 1, the reactor tripped, and

the RCS borated to value in Tigure 2 by cine in Figure 3.
'

16. As neutron flux decreases note source range is energized at

5 x 10-10 amps t .5 decades on the intermediate range.
17. 'Jith RC temperature greater .han $25 ? and the reactor is greater

than 1". shutdown, the plant is in a hot shutdown condition.,

13. '4 hen turbine speed is 0 I?y., star the turning 3 ear notor.

.

O
\
L
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FIGURE I PRESSURI ZER LEVEL VS AC TDIPERATU RE
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( III. LIMITS AND ?!ECAUTICNS

1. At stead 7 snate ditions (equaliMtm xenen), if of,g) exceeds
'; 0.3 %s k/h analy:e.for discnrpancy.

Wid transier.t xenon ecnditions, if a ("*) exceeds * 0.M A k/k,2. ~

analy:e for discrepancy.i

f IV. P!CCEDURE
t

C
1. Reactor Shr.dem (Reference Candi:icn 532 F, No Rods, No Boren)

a. Es-dmated Critical Positica (3"?)

Mothed:

= 0 and, knowing the value of resc:ivity associatedSet o
with gnet)esch of the empenents in de reactivity boire- equatica

| except centrol rods, solve for the rescrivity wrth of inserted
' c=ntrol rods necessary to maintain just critical c:ndi:icas.

Ccaplete Worksheet I fer dete=nination of Est.=ated Critical Posi:icn.
t

b. Estinatari Crit mi Beren Ccucanatien (EC3)i

Method:

0 assume the desired critical :d height, and hcw WSet
o. ,.)re=ac.,.ivity value associated with the other c=mpenents,l3de

solve fer critical boren worth. Cemnlete Worksheet II for deter =ina-
| tica of Estimated Critical Ecren F A ::2:icn.
,

C

( c. Shardcwn *rgin for Hot Shrtdcwn 532 F.

Mathed:

In accordanca with T W i mi Specifica:icn sad sh:-dcwn =a.%1
afinition. -J:e 2 is determined using the red wor.h for Gr=ues

| 1 dr= ugh 7 fullyCU'*) inserted and de reactivity additicn assceii -d
-

,

vi.h the erst case stuck red. C molete.Worksheet III for deter-
minati=n of shcdem margin for het shi:down c=ndi:icn.

8
d. Shutdem Ms: gin for Cold Snztdown 70 7.

Method:

In ac:=rh with Technical Sy"im:icn and shu:fm. et =argin
is deternined using the red 'd: for Grcu=s

definitien. de 'CU**) inserted and :be resc.ivi:y addi:icn associated,

1 drcugh 7 fully
with de wrst case stuck :ed. C.:mplete Werksheet IV.

I. Sh::dcwn %rg:. With Incperable Rod

| a. 61e 12:e de shutdcwn =arzin in accordance wi.h the method of
Sec.icn 1.c. Of .his pr:cedure if de resc ::r is at ho sh =dcun-

er if de reac. is at pcwer. R.ec:rd de calculated value ci
sh::dem margin en Da:2 Shee: II.s

.
as

, . . - _ . , , _ _ _ _ , . . . , .,,.,-,----4._ - , , . _ , , . , - , - -#-,--- -
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b. Determ.ne the 'amn reactivity worth of de incperable control
rod using Step 7. Rec rd this value en Dsta Sheet for cperating ,

with an incperable centrol rod. If the rod is :novable er trip-
pable, enter zeroi

c. Sum the value obtained b Step 2.b. and 1.00% ak/k.

d. The value obtained in Step 2.a. :ms be greater than the value .-
obtained in Step 2.c.. If not, refer i d h rely to de "Actica l
Statam mt" of Technical Specification.

3. Reactivity h1=ea at Pcwer (for Reac:ivity Ancealy)

Reference Candition 582 7. In this e=1e"1stien, the plant is assumed
to be at #1'hrium c::nditiens. The reac:ivirf effects cf all the I

r=vmats are added together. The desired st=1 is :ero (when K = 1 !

is 0 + 0.3% ak/k. The |o= 0). However, an acceptable value for oC""*):o be In accordance
value of a "tdl)Specificaricas. C3nplete Worksheet V.

!

ME be within 0 + 11 Ak/k 1

with Techn:r
1

I1. Ccuparison of Cverall Core Reactivity 3alance to Predicted Vaines

a. Calculate the reactivity balance using the :nethod of Sectica 3
of this ,m c=4ure. Record ti.a evM value en Data Sheet I. .,

b. Fo: ward Data Sheet I with Worksheet V attached, to de Reactor
"W ~**r.

. Any adjust:nents da to the c,nves utili ed to Calculate
Ireactivity 91=ce shall be described by de Reac:cr Engineer

en Data Sheet for -w isen cf reactivir/ alance to predicted 1b
value.

.
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PLANT C00LDCWN
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1. PURPOSE

This procedure provides the necessary steps to take ene plant 'from het
shutdown to a cold shutdown condition. Greater than 280 7, cooldovu
will be perforned using the steen generators and below 280 7, cooldown
will be performed using the decay heat system.

! 2. REFERENCES

2.1 Technical Specifications

2.2 Limits and Precautions

t s 1. LEETS AND ?RECAITfIONS

3.1 The cooldown rate of the RC systess sball not exceed 100 ? and shall
be within the limits of Figtire 3.

TS 3.2 The pressurizer spray shall not be used if the iT between the RC
system and pressurizer'is greater than 410*?.

TS 3.3 Maintain RC pressure / temperature relatica within the limits of
Figure 1.

3.4 The average shall temperature of the OTSG shall not be 100 F above
'

or below RC temperature.

3.3 All suberitical boron changes in :he RC system vill be verified at
least every prsdicted 30 ppa.

3.6 Following a significant change in the boron concentracien of the RC,
pressuriser spray should be operated to equalize the concentration.

in the RC loops ar.d pressuriser. .

.

3.7 No more than 3 RC pumps say be operated balcw 500*7.

3.3 Control reds will not be op.erated unless pressurt temperature condi-
tions are above curve "0" of Figure 1.

\ 3.9 Saf acy Groups 1 and 2 vill be withdrawn 100% or the reactor coolant
system at shutdown boron (see Figure 2) to insure that an 2dequata
shut:cwn sergin can be =aintained during the tenparature transient.

- N
? age !. CP 1102 11 1/13/79
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3.10 Prior to placing the decay heat system in operation, open hnd tag
out the breaket.s for two of the makeup pumps to prevent overpres-
sur12ation of the' decay heat system.

,

~
i

3.11 Wen 1C pressure is less than 700 pais, the core flood tank block |

valves will be shut and the motor control breakers cpened and tagged.
- <

3.12 W an RC tamperature is greater than 200 F, a ~4M ~ - flow of .75 'i i
gym must be maintained through the pressurizar spray lina.,

TS , 3.13 One OrSG shall be operable ehen 3C system average tamparature is
greater than or equal to 250 7.

#TS 3.14 2env4== cooldown rata for the pressurizer is ICO 7/Hr. |

1
l
1

4.0 PLANT CCCLDOWN

4.1 Initial Conditions: INITIALS

4.1.1 RC system is at hot shutdown per OP 1102-10.

4.1.2 At least one RC pump is running in each loop. -.

4.1.3 Calculation to compensate for contraction and
boration have been complaced per CP 1103-04.

l
!

4.1.4 Safety Rod Groups 1 and 2 are 1002 withdrawn.

4.1.5 OTSG 1evel control at low level linics is in I

automatic with one feed train in operation.

4.1.6 Pressurizer level is being controlled at 100"
in auto.

4.1.7 RC system dr ;assing is complete.
,

4.1.8 Main steam pressure is being controlled at
385 psig with turbine bypass valves in auto.

4.1.9 An=4t* 7 boiler is in operation.

4.1.10 Insure RC cystem and =akaup water are within
limits of plant chemistry sanual.

4.1.11 Plow path to the sakeup tank from the borcted*

I vater source to be used has been established.
|

O|
'38* 2 OP 1102 11
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.0 PI.MIT CCCI.::Cici (Continued,)'

4.2 Procedura:

4.2.1 Ratablish one RC pump running in each loop |
'per OP 1103-06.

4.2.2 Close letdown isolation valve.

4.2.3 Rscablish a flow path to makeup tank from
borated water source deceraised in 4.1.3. )

1

4.2.4 Gradually increase the pressurizer level to |
nornal - 220"'- while naistaining nakeup 1

tank level between 55" and 86".

4.2.5 Cycle pressuri=ar . heaters and spray valve as ,

necessary to costrol RC pressure vi hin lisits
of Figure 1.

4.2.6 Assign the following parameters to pen recorder
and nonitor:

Tc vide range
RC pressure. narrow

's s Pressurizer temperature
Heatup/cocidown rate
RC pressure wide range

4.2.7 Manually open turbine bypass valves to
commence cooldown. i

4.2.8 Place POGO logics in block when staam pres-
sure is approximately 500 psig.

4.2.9 tasen RC pressure is between 1900 and 1850, perform
the following:

(a) Terminate coldown and stabili:e RC temp.

(b) If the reactor vessel hesd is to be removed,
inserr Group 8 to in-ldmit.

| (c) Insert Safety Croups 1 and 2 to their in-linic
per OP 1105-09.*

(d) 7erify turbine bypass in nanual.

| (e) Trip the reactor.

I
%

|

(

CP 1102-11
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(f) Ospressurize RC systen to 1650 psig.

1
(g) Raset the high flux trip to 3 full power.

(h) Initiate shutdown bypass and reset reactor
trip bistables.

(1) Reset reactor trip, latch and withdraw
safsty groupe 1 and 2 to 100% per OP 1105-09.

(j) Place ES actuation channels one and two and
high pressure injection in bypass by depres-
sing HP Injection,3ypass pushbutton.

4.2.10 Re-establish Cooldown:

(a) Maintain RC systma pressure and temperature
within lid es of 71gure 1.

(b) Maintain RC system cooldcun <100 7/Hr.

4.2.11 When OTSG Pressure decreases to 500 psig, perform
the following:

,

(a) Line up the feed and condensate systas to -

bypass the sain feedwater pumps per OP 1106-02.

(b) Depress the turbine-driven energency feedwater
pump stop switch and stop the sain feedwater,

pump per 0? 1106-02.

NOTE:

A condensata pump la now supplying feedwater te
the OTSG's.

4.2.12 Prior to OTSG pressure decreasing belev 250 psig,
place the auxiliary steam boiler in setrica and
close sain staam supply to auxiliary steam header.

4.2.13 At 700 psig RC prassure, close core ficod tank
isolation valves and tag breakers.

4.2.14 3etween 500 and 550 psig RC system pressure,.

bypass IS enannels 3 and 4, low pressure in-
jaction.

4.2.15 When RC system pressure reaches 500 psig, reset
pilot actuated rellei setpoint to 550 psig.

O
|
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4.2.16 'aten boron concantration of the reactor caolant
|

system is at or above shutdown borca concentra-
| tien, Pigure 2, insert safety rods and trip

the reactor.
'

4.2.17 When RC tsoperature is less than 300 7, take
manual control of the startup feedvater control
valves and gradually increase CTSG 1evel to
between 238" and 299" (96% to 99%) on thes .

operate range instruments being careful not to
exceed cooldown 113tts.

4.2.18 When RC r.emperature is less than 230*7 and
RC pressure is less than 2f0 psig, perfor:s
the folicwing:

(a) Stop the RC pump in loop 3 and start
the non-operating pump in loop A per
OP 1103-06. -

,

(b) Open and tag the breakers for the
two non-operating makeup pumps.;

.

(c) Place the nuclear services raw water
and nuclear services cooling water*

system into operation for decay heat

. removal per OP 1104-09.
__

(d) Assign CH cooler outlet' temperature -

to pen recorder and use this temp-
erature to decernine RC system cool-
down rate.

4.2.19 When DH flow has been established, close
feedveter block valves.

4.2.20 Stop operating 3C pumps per CP 1103-06.

4.2.21 Close pressurizar spray valve SV and openi

| auxiliary spray valve SV as required to
control RC pressure and pressurizar cooldown.

,

2

4.2.22 Control cooldown of reactor coolant system by
*

adjusting bypass flow around the decay heat
:colars per CP 1104-04

4.2.23 When nais condensers are at at=espheric pres-
'

sure, secure gland ' steam and gland exhause
for the sain turbine,

b'
\ 4.2.24 Secure condensate and feedvater systam per

CP 1106- 02.

-- .

! CP 1102-11
?23e 5



.

|
.

.

.

~G
4.2.25 Secure condenser cire veter systna per

,
'

OP 1104-12.
1

4.2.26 At 30 psig RC preneurs start adding nitrogen I

to the pressurizer to :neintain 30 peig while - |
quenching the scesa bubble. '

4.2'.27 At 150 7 BC tamp, secure letdown and makeup
pump.

4.2.28 At 140 ? cooldown is considered complete,
,

.

|

4.3 Final Conditions:
*

4.3.1 The RC system is in cold shutdown conditions.

4.3.2 Pressurizar is blankad with nitrogen at approxinetely ~

30 psig and level is approx 1: nets 17 100 inches.

4.3.3 The decay heat system is operating for. decay heat
removel. .

4.3.4 The nuclear sorricas rav vater and cooling water
systems are operating as required.

4.3.5 The steam generators are in pr=-heacup level.

I
1

1
1

1

|
'

.

|

| |

.

|

),

)
'

O
i
'
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SCLU2'.I POISON C03CErf."'ON COD.CL

CP 1103.Ch

WRPCSE-.

1.1 This precedure describes the methods for changing and con:rciling the
bores concentrstics in the reacter ecclast systan and provides equaticus
used to determine ti=e and volume requirenents fer berstica,
debcrstion, and dilution.

.

1.2 Cee-stien Secticn

Feed and 31eed k

Scration 5
,

Oebersticn 6

! Makeu; 7

\
]

d. DESC3.'.f:03

2.1 Icluele ;cisca (tcric acid disscived is the cociant) is used as a =eans

of reactivity control. Relatively siev reactivity changns are ce=pensated
by incressing or decreasing the amou= of toren in the resc cr ecclant.

2.2 2cron concentrstica changes in the reacter ecolant are required under the
,

fclieving conditicas:

1. De'ecrstica frem slutdevn concentratics (refaeling, =aintenance, er
scr=al shutdevn) Oc -hat required to appreach criticality.

2. Scrstica foli::ving shutdevn for refueling, =aintenance, cocidown, ett .
c sssure s =ini::n:s of cne percent shu: deva :.3... gin.

3. 3cron concentes:1cu changes during ser=al c;erstion to = cia:ais the
* T ece== ended centrol red pa: e~. 313 vili ce=pensate fer Cael depletica

and fission produe: poisens.
-

,

!

|

s
s
N

| %*m
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k. Few'. to the |fJ system is required to =ake up for hi=or leakage and
sa w s. Metered vol'.:mes of concentrated borie seid colution and

,

demiserali:ed water may be required to prow.de this makeup.
,

2.3 3oric acid solutics or deniserali:ed vater or a eczbination of both is
supplied to the =akeup system frem the chemical addition system and the
coolant storage system.

2.4 Manual feed may be initiated:
* ten the three-way valve is is the normal position.a. a

b. If also feeding frem dominerali:ed water or bleed holdup tank (s) via
feed control 'ralve, when the ba:ch controller has been set for a batch
size start /stop switch is is star .

2.5 Manus 1 feed vill be :eminated:

a. 'aten the MlJ block valve (573h) is -m m=1'_y closed.

b. 'aten batch size shutdtvn cecurs or the batch star-/ step switch is
positioned to stop if also feeding via feed ec= trol valve frem
demiserali:ed vater or bleed half.up tanks.

2.o Ma.*.ual bleei say be i=itiated-*

.

'aten the makeup tank level is above the icv-lev level intericeka.

setpoist.

b. 'aten the feed block valve (57-34) is closed.
.

2.* Manual bleed vill be terminated:
* ten ':he three-way valve is ;os1*;ic=ed to MU task by the :perster.* a. a

b. 'aten the sakeup tack level is belev the icv-lov level intericek
s etpoirt. .

.

O
Rev. 1 0F 1101 Oh :ste: 1/ ? /".
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2.3 Continuous Teed and 21eed nay be initiated when all of the f=11cving are
are satisfied:

a. W tank level is above the lev-lev level alar = and intericc1 setpoint.

b. The batch centro 11er sta.~./stop switch is in the start position.
c. The tasch si:e selected is gester than batch total. .

d. Safety red groups 1 threugh k are fully withdrsvn and Grcup 5 is
less than 8C5 vithdrawn

or
Red group 6 is withdrawn gester than 955.

29 Ccntinuous Feed sed 31eed vill to terminated:
a. *Icen any one of the items in 2.3 above s.re not satisified er when the

operster positicca the 3 <ay valve (S 30) to the W Tank er closes the
~4U Teed 31:ek valve (37-34) .

.

bh 2.10 Se f011cving definitions apply to this precedure:i

1. Scration - addition Oc the RCS of borsted vater of s higher concentrstien
i

i

:han that of the RCS fr:s either the EA nix tank or the bleed holdup

tanis.

2. Dilutics - Reducti:n of RCS bcron concentratien bv nakran *res denicersli:ed

vater tank er bleed holdup tanks having a icver eencent*stica than the

RC systen.

3. Deberstien - Removs1 of beric acid by debersting desinersli:ers, the
,

;

effluent of inich is returned Oc the RCS. This nethed is used when the -

; RCS concentratics is less than 180 ppab.
;

i

f

| 2.11 Enclosures

1. Icelosure i provides egaaticas sad exsanlies f:r deter =ining volu=e

reTairements for the 9 Art:us :perstions.

.

|

|

\

?ev. 1 CF 1103 3 :ste: : / ? /~"_
____

- - _ _ _ _ _ _ . _ _ _ _ _ _ _ -
-- 7 - w,.--'- p p- =ww-



.

-

.

.

k .

O
.

3. 1 3 I"3 A3D FRICAUT!3NS

3.1 Assure adequate supply of bori: scid solution and/or domineralized ater is

available prict to initiating beratica er dilutien cycle.
(TS)3.2 If the reactor is critical, assure that sini: sun rolumes and concentrati ns

.

of boric acid solutions are =aintained per techniesi specificaticas.
33 '"he CSA safety groups vill always be at their upper limits ;rict to toren

dilution.

3.k Frier to any operation which vili change the borie e.cid eeneen.ratica of
the RC systaa, the time required to nake the change should be dete: mined.
If the operation proceeds for a significantly icver tf.se than caledated
or normally observed, terminate process until cause is determined a=d
corrected.

35 Stop boratica cr, dilution if !sJ systaa operatics is disrupted. (Loss
of letdown flow, lost of =akeup pump, IS actuation.)

3.6 Stop boration or diluti:n i=nediately if centrol rod grcup positica .

indication, neutron count rate, er other reactirity indicaticas are behaving,

in an erratic or unexpected =anner. ,
3.7 '4 hen manually terminating feed to the MU Tystes, secure the ;u=p, being

:used to feed, prior to shutting the feed bicek.
(23)3.3 "he RC system, vill not be deberated u=less a CH, or RC pump is cperating.

3 9. '4en chang 1=g RC boren eencentratien while shutdown insure the reactor
is 3,15 shutdown.

3.10 Se pressuri:er bores concentration shall =ct differ fres RC system beren
concentration by =cre than + 100 ??M.

3.11 'Alle changing RC system toren concentration, beren samples vill be taken
every predicted 30 ??M change when the reacter is suberitical.

1

)3.12 Do not allow Creup 6 to beceme <75% or >95% vithdrawn, as a resd of the
addition of the =ake up solution.

1

|

l
O

e

,
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k. DIlU"':CN USr.G ?ID A:!D "m 'Ef2CD
k.1 : ital Conditiens

1. Se .W system is operating.
2. Deberatien is required for one of the reascus specified is Section 2.2.
3. Feed and 31eed(centiucus dilution) permit requirements are satisified

(see Sectier. 2.3).
h. Se RC System is in a het shutdeva condition or at seme ;cver level

depend 1=g en the"situatics.

4.2 Precedure
'l. Sample scurce of d-4aers11:ed water to determine that it meets the

vater chemistry =anual specifics:1ces.

2. C:=plete the data sheet.

3. Using the data cahulate the vchse of feed required er use curres
and v,erify that se adequale supply of deminerali:ed, w

i
vater is available and adequate s:Orage space is available in the blee.d
heldup task (s) for the bleed rch=e.

k. 3ased c the Teed as:131eed rates, esti= ate the ti=e reqaired to =ake
the changes. Use this ti.se is conjunction with L1=it and Frecauti n 3.k.

5. Setup the batch control'er as fc110vs:

*41th the start / step switch in tse step positica, press * lear" and1.

obser ra that the total registers retur to :ere and place svitch
is start ;caition. -

b. Usi=g the feed cahulated er f cm curves set the batch s'i:e
thumb vheels.

Set the pre shutdown batch si:e to seme ralue higher than the batchc.

size as this feature at the ecstrclier is not required.
d. line up deminerali:ed vater system talves and set fiev control valre

(F7-56) eentr:1 levels to a: prox 1=stely =id ;csiti:n.
.

6. Establish a fi:V ;sta frc: 3 ray ralre :s bleed tank (s)
I *

Cten =akeup vsite (IT-34), start deni:ersli:ed vater pu==(s), a:d.

;csiti n 3 vay valre (S-30) :: bleed tank ;csitics.
3.O Regulate feed fiev ::ctr:1 valre (II-36) and the letievn *f:.:v ::strel

( val *re if reTaired :: Obtai: the desired f ee1 rates an:i =aistain W tank\
level is the cc:.-4, parati=g rsege.

Rev. -
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9 It char 4e in the eenesneratica is to be 100 ppa er greater, but ;ressuri:er
heater in ::anual as reg 21 red to open the spray valve.

10. Sample RC systen every estimated 30 pps change if reactor is. suberitical.
11. When the batch total equals preset batet size the flow control valve 's

o
(SV-56) and feed bicek valve (57-3h) vill elese and the 3-vay valve
(S-30) vill return to the MJ tank position.

12. Stop the DW ;unrps and return systaa valves to scr=al a.wenent.-
13. Sample RC systan approxi:nately one tour after feed is tarsinated to

verify new bcron concentration.

O
'

.

!

|

!

.

i

)

|

[

*
<

i

.

1

I
<

.

$i|

.
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51 : ital Cor.ditions

1. Scratica is required for ene of the resscas specified is Section 2.

. . 2. :'he W systen is operstir.g.

3. Feed and 31eed (cen*1:icus borstion) permit regairements =ust be satisified
tr the batch setted (alter:ste ?eed and 31eed) must be used.

.

52 Procedure
1. Sample the RC systas, W system and the scurce(s) of beric acid

solu.lon to determi=e -he concentratic=s.

2. Determine which of the follovi=g methods it to be used.

a. Feed and 31eed.

b. Satch.

c. Cooldova - Feed at rate sufficient to =aistai W task level

vi*hin =crual limits. Do =ct bleed.
*d. Direct Feed - Direct frem beric acid six ta=k to W system ria

spare line. '"his is a redundent fiev path is the event -he nor=al line

can =ct be used due to blockage etc.

3. C =plete data sheet .

h. Calculate the relume of solutic: being used to obtain the desired

cencentratics by using the apprepriate c.:.rres. Verify

an adequate supply of solution is available a:d adequate st: rage space
is available far bleed 1.f re gired.

,

5 Setup tatch centrol.ler per k.2.5 a through c.
6. Establiss a fiev psth to the W systen fr:m the source (s) =f feci to

be utili:ed and establish a flov path frem the 3 vay valve to the bleed

tank (s) being used.

7. 0;en =akeup valve (57-3k), start toric acid pur;(s) or bleed ::s sfer
pt. p(s) dependi=g on scur:e being used,-

e

3. f bleed transfer 7....ps are utill:ed, fiev ca= be regu. lated vith the

feed flev centrol valre (57-56). :t berie acid pt. ps are used,-

gross flev centrol can be obta1=ed by ru= ing i er 2 7=p s . Regulate
latd=vn fiev as required .o : mpensate for the desired feed rste.

, N
9 Ist1= ate -ise req 2 ired to change the :encentrsti = by 30 ;p= and eas=le

' '

at that ir.ter-ts1 if the reac cr is suberiti:si.

l Rev. 1 C? 1103 Ch cat e. o/3/--
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10.. '4 hen the desired volume is added er auter.stically terminated by the |

hatch controller, stop t"te pumps being used and return system valves
*A =c.nal arrangement.

11. Sansple EC system and W tank ac h tely one hour after feed is
,

teminated to verify the desi. red concentration is obtai:ed sad
,

i
' equilibrium concentration terveen RC and .T 1.s achieved.

.

-

l

.

.

.

O
,

.

l
l
i

.

!
1

0
-1

.
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6. DI3CRACC3 US3G DE3CRAT::NG DECN3,U.CIRS

6.1 hitial Condition
1. The RC system baron concentration is 180 pps or less.
2. MU s.estem is operating
3. Feed a.ud Bleed (contisicus dilution) permit requirenents are

,

satisified. (See Section 2.8.)
.

6.2 Precedure '

l. Cesplete data sheet.

2. Calculate the volume to be circulated via the debersti=g demineraliter
by using the appropriate curves or esiculations

3. Based en the desired letdevn flev rate, esti=ste the time required to
sake the desired concentration change.

k. Set up the batch centroller per 4.2 5 a through e. -

5 7eritf- hieed tank islet valves are closed.
6. Establish a ficy ;sth thrcugh the debersting demi =ersli:er to be used

\ by opening 57-32 or 33.
7. Open the sakeup valve S734 sed position the 3 vay vsive to the bleed

tanx position.

8. Sample RC system.

9. ~4 hen the ficw is teminated either aute:atically er -=""=Dy, by

closi=g 57-34 s=d positieni=g the 3 vay valve to the scr=al positica
(MU tank), close the demisersli:er inlet valves.

10. Sample the RC and MU systems approxi=stely one hour after deboration
.

has been ter:1:sted to verify the desired concentrs:ica is achieved,
1

and the .W and RC system are is equilibrium.

|
' .

b
(

-
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7. 2C 37304 XA::3? (3steh Method)
7.1 Initial Conditi =s

1. Makeup to the RC systan is required due +A siner leakage and
sampling er to compensate for ecolant centraction during ecoldovn.

~.2. The .W system is crerati g.
7.2 Procedure

1. Sample the source (s) of makeup to be utilized (bleed tank (s), bcrie

acid mix tank) "o deter.nise their concentration and if dominerali:ed
vater is to be utilized determine chemistry is within specification.

2. Ccaplete Data sheet.

3. Calculate the total tatch si:e required and the batch si:e for each
i=gredient to be utill:ed for nakeup purposes. )

k. Clear the bat:h total register and set up a batch size f r the source with )
the highest beren concerr.. ration. 1

:
1

5 Arrange talres to provide a f1=v path frem the source to the MU system. .

'

6. St. art the M(s) from the scurce being added to the system. If the I

bleed transfer pu=ps are being utili:ed flev can be re6ulated with MU
f! v control talre (57-36).

7. '4hes the desired tatch is added, stop the pump (s) bei g operated.
8. Perform steps 5 threugh 7 for the other scur e(s) cf makeup. l

9 :;0TE: If required, alter =ately feed the frem boratad source and the
demisers11:ed water source to =aistais the .cr= 1 red ;atte.~.

'

.

.

O
1

l 3ev. 1 ::P 1103 Ch Oate: 0 / ? /"".
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| Zaclosure 1
i
i

1. f.crstica curi 4; Cecidem

1.1 itCS voltase chance - r.akeup required duriss coolievn to =aintain
i

constut Pressuricer level. '

-aY = ("v
ce

-1 V,, (1).

ch *

-aV = contraction of reacter coolant, ft , cold. -

f reactor eo laat at hoc cperating conditions, ft /lba.d = speci ic y :sev

= specific volume of reactor ecolant at cold shutdevn coriditions,vcc ,

ft/1t:n.
3

Y = vol.cac cf reacter ccolant syr. tem at no: s1 presrcricar level, ft .
r

1.2 Sequired 7eed concentratien to obtain fissi shutdevn concentration
is RCS,

.

(7-
'/:su Ccc - 77 + 7:n Cch-

(2)-

Vcc V53 Vch V:n
Cf =

6V/vec

Cf = sverage concentration of feed so~.utien, pp:3.

V=u = vehne of =akeup systen, ft3 *

1 -

vmu = specific vol==e of sakeup system, ft*/1ta.
.

Cec = boren eencontratics is RCS at cold shutdevn, i.e., final concent:stice,

ppn3.

Cch = berca concentratics is 3CS at start of bcrstion, i.e., initial

ec=centrstien, pp S.
,

vf = specific volume of feed eclu ica, ft'/itri.,

? = avvf
(2s)

vCe

i ? = vol'.:se of feed required, ft .

s

.

347 1 0F l'.33 Oh 24t.o 6 / L / ' '._ :
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Enclosure l'

. .

1.3 Required combinatica of solutions to obtain volt =ne 7 at concentration Cf.

A. Ccacentrated Nric Acid plus Daniseraliced Water |

F'= 3+D (3)-

.

T = volune of feed so utien, ft . .

3
3 = volume of concentrated beric acid solutica, ft .

3D = volume of dominerslized vatar, ft .

FCf = g + D (h)

|

|
C = Concentratics of colutien 3, pp3b

If D solves out negative, sclutica 3 is ot strong escu6h, i.e.,

C nest be > Cf.b

3. Ccabine Two Scric Acid Solutic::s.
e e

Mf = 3Ca + 3 C (5)3

.

.

4

0

I

!

O
30V 1 CP ,103 ch ca e _,jj'h / *
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* Tnclocure 2 *x
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2 F7i.D AND SLED

2.1 Scration using Feed and 31eed

Mf=M.La[ \ (6)#~

\ Cf - Crf /
'

Mf = 7/vf (7)

M.=Vr Ymu
(*o )+

*
vr vant

,

M. = Mais of reacter coolant - =a.heup systems, lbs.
* 1

Yr = Volume of RCO at ccmal pressuri:cr level, ft".

vr = specific volu=e of reactor ecolant at cenditicas extant at ti=c cf -

3boratic=, ft /lba.

3
Y=u = volt =e of sakeup system,.ft ,

vmu = specific volume of .ukeup system, ft"/lba.
m

7 = volu=e of feed solutica, ft".

vt = specific volu=e of feed solutica, it /lba.

Cf 's cencentratics of feed solution, ppb.
Cri = initial RC3 concentratic=, ppmb.

Crf = desired RCS cc=centraticc, W .

.

2.2 311utica using Feed a=d 31eed.

r"- *
| Mr = Mr La (9)

' ' '

L Crf -

Mf = Mass of desiserslised vater required, lbs. (see equatien 7)
t *

l
-

|
2.3 Ocberstion usi=g Feed and 31eed

i

Mf = Mr La (10)
hX-Crf

- % = Concentrati:n of intersting ienisersli:sr effluent, ppb.
\s

Rev 3 0? 11C3 % 3/5/*1
_ . - . ._. .- - - .
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Inclosure 1
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3 3ATCH CR M

3.1 Boration

EE + 53!!! Cri = -I+ "+ (n)PCf +
# * "# "

vf vr vnst /
*

e

Ter:ss as defined previcusly.
Vmu mat be reduced by acunt.that Mu tank inventcry is *celow nor=al.

,

3.2 - Dilution

Remove Cf frrma Iquatien (H ).

33 Deboraticu
.

Substitute % for Cf in Iquatien (11).
X = Concentratics of deborating domineralizer effluent, ppsb.,

For repetitive batches, repeat calculatien fer each batch, using
Crf as sampled fer Cri in the succeeding calculatien, lu:vever, use
of equctics (H) vin provide close estf.nate of total batch si:e |

i

required. |
1
1

e

o

O

|

9
.

l

1
2'' O CP 110.i Ch 3/c/7;
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Enclosure i

k N.J:S
.

h.1 Reactor Coolant System is to be shutdown and cooled devn to IkCF !?ca

2155 psig and 532F. Reacter coolant vill be borated from 40 ppab to a
refueling concentration of 2277 p;mb.
The fo11cving soluticus and amounts of each are avafimble, 311 held at a
temperature of 11CF.

a. Dominerali:ed veter: 10,000 cu.ft.
b. 7 vt. % Scric Acid solution: 1450 cu. ft.
c. Excess in 3*43'|' available for other than f*P ' ! canal: 1,000 cu. ft.

!2275 ppab.

Assume the following systaa ;arsmeters:
3Vr = 10,200 ft .

37=u = 300 ft .

3I vmu = .01620 ft /1tm. !12CF
1

| veh = .02C85 ft3/1tm.
3.01630 ft /lbs. !1kCF.vec rs *

*

COT.?AC"'!O'T:

crem Eq. (1) AV =[.01630 1 110,200,
-

.2065

47 = 2226t*3 (at conditicus of vec)

Recuired ?eed Ceceentistion:

7:en 7.q. (2) f10.200 300 h 10.200 300\
01

- *
- |2275 +.

.01e30 .31o20 4 4-

.02C69 .01e20 1CF =
N / 226/.01630 /2

Cf = 10.58?ctmb_

.

Rev. 1 OP 1103 Ch 3/5/71
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Inclosurs 1
.

h.1 (cont'd)
.

7tm vcLUME:

Prem Eq. (2a) 7 = (2226) (.c1616)

g[.c1630

,= - f.3 5
%

Usina Tve5 and Deminers11:ed veter:

Trem Iq. (k) D = 7 (cf - cb) Tvt5 = 12250 ;5mb.
1-Cb

D = 220? (10585 - 12,250)
1 - 12,250

D = 100 ft3 Osmin. veter

Prem Iq. (3) 3 = 2207 - 300
.

3 = 1907 ft3 of 7 ve5 Borie acid solution *
* Solution vill have to he fed in two tatches due to si:e
of tank (18C0 cu. ft.), or use folloviM :

Using *v ,5 sud LT d2275 -tzab

Frem Iq. (5) 3' = ? (Cf - cb) Cb = 7 vt5 (12250 ;pab) .a
C'b - cb C'b = 2275 ;;:ab *

.
4

S' = 2207 (10,185 - 12,250) j
2275 - 12,250 y

cc
3' = 1839 *t3 of 7 vts solutic A - es

u7 O.3' = 368 ft3 of LW solution "

g Lt.-

h 4-
-

:: o

.% d.a
~q .

eg. ..
6a

4 CC-a
D DN '/t
** e %

-j 7
J c k =C
E4-

-s w

t1 ? L '

3 ,, CP ".03 % 3/5/71
!
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Inclosure 1

4.2 3 crate RCS at opersti=g condi-icus frem k50 to 550 ppab usi=g
i Feed J. 31eed, with 7 vt% solution.
1

.

From Zq. (8) Mr = 10.200 300 '

507'727 *'bs*=
.02Cd5 .cle20 Tav = 532?

I 800
Xf = SW,727 %.{" 'J00 ,iFrem Zq. (6)

,

Mr = k321 lbs.

From Eq. (7) ? = (k321). (.c1616) = 70 e3

k.3 3atch dilute RCS at c;erati:g conditions frca k!O ;pab to h25 ppab.,

33s:ch si:e limit is %150 7t . Scv :nany tatches r@ed?

Pr = 2155 ;sig
3S Tav = 579 ? (vr = .02232ft /1t:n)( 7,*. 3frf-Cri|vfI Vsu

(CFrem Zq. (11) ?= | t >r * '$mru_ )

1 .f

Il SCO hD .o,200 * .05c20
.

jI' 50 . Eno,
02233

1 k25

? = kS3 ft.3 dominers11:ed water
Use three tatches. Term 1=ste third tatch at 100 ft.3 and sample
RCS before centinuing.

.

.

O
e

2 e-
05
?"

*a
h

s
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2nciosure 1

51 RCS volu:se vs. enrpers:ure Figure 5 1

1. Stuations 1.1 (1)
2. Bases: 7r= 10,200 ft. at ne='"=1 pressuri:wr level. Ccoldown

curve optimized for straightest path between upper and icver
temperature and pressure idMts. Specific volumes frca ASME S

' '

steen tables.

3. Read makeup volume required to =mintain ne=d-mi pressuriser level

en"AV" line at botten. Calculated contraction between 532 ? and
1ho ? is 2226 cu. ft. *

52 3cratica for Cold er Refueling Shutdevn Figures 5 2 (s-d)
1. Equation: 1.2 (2)

2. Bases: Vmu = 3C0 cu. ft.
Shutdevn cencentrstiens of 18C0 and 2275 ppab.
Shutdown temperature of 1h0 7.

.
.

3. Cu cold er reeseling shutdevn curves, read required feed eencontration
.

versus existing RCS cencontratien at time of shutdevn. Ucta:

Ocutractica is based en ecoldevn frca $32 ?. Any changes in beren

concentratics between 579 ? sed $32 ? must to calculated prior to using
this curve. Required feed cencentrstien is the aversge cencentrstien of
the =akeup volume required to achieve 1800 cr 2275 ppsb.

53 Required Solutien Cembinatica to Cbtain Average Shutdevn Feed Figure 5 3

Concentrstion
1. Iquatien: 1.3 (3), (k)

.

2. 3ases: Available concentrsted horic acid solutten of 12,250 ppab
(7 vt.5).

3. Obtain aversge required feed eencentratien from figures 5 2 (a-4).
At Cf en figure 5.3, resi horicentally to lines for 3 and J. Read

3 and D in galicus or cubic fast vertically telev vters they crcss
Cf.

.

Note: Li:es are drsvn for three nakeup volumes, the siddle line is
the ene usually used.,

!
,

O
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Inclosure 1

5.4 Feed and 31eed - Borstics Figure 5.h

1. Iquation: 2.1 (6).,(7),(3)'

2. 3ases: Cf available is 12,250 ;;nb

RCS conditiens 2155 ;sig and 579*?.'

3 At initial concentratien, rsed upward to diagenal which starts
at final eencentration. Where the vertical fica initial intersects
the diagenal frem final, read volume requi M. at lwft.

5.5 Feed and 31eed - Dilutica Figure 5 5

1. Iquation: 2.2 (9)

2. 3ases: RCS at 2155 psig and 579*7.
t

| 3. Follev curve beginning at initial cencentistic: up to, vertical above
final concentration; where they intersect, read volume of dominerali:ed .

or deborsted water @ ed at left.
|

5.6 3atch 3crstien or Dilutien
Figures 5.4 and 5 5 esa be used fer each separste tatch vith negligible

I

.\
error.

.

S

e

!

.

e
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CFR UNIT *1

REACTIVITY BALANCE CA1CLUTICN
l

CP 1103-13

I. PURPCSE

The purpose of his procedure is to describe the reactivity balance calcu-
*

lation for the fo11cri::g:

Estimated critical position
E.sthmated cri.ical borg

-

.

Shutdcwn :nargin at 531 :
W% margin at 70*F
Reactivity bilmm * at power (for anmaly)

II. DESCRIFTICN

1. Reference Ccnditicns

There are three (3) temperature reference c:nditions used in this -

. procedure. Worksheets and curves are based to dese t. W tempera-
tures.

\
- 70 F, wi-h all rods cu:, no bor=n, no xencn, 0% dcypler, equilibrim

SN

532 F, with all reds cut, no bcron, no xe::ca, 0% 6.:ppler, e?'* brim
SM

552 F, with all rods cut, no boren, 100% xenen, 100% d=ppler, ecuili-
brica SM

Note: Rod wr:h curves are refemed to 53:*F and 582*F. For 3CP
mim12tions, use ce 532*F red wrth c=rtes.

,

2. The CFR simlator can be cperated at three (3) positicas in c::re life:
I

Set =4"E of lifs 3CL 0 EF:D'sH
Middle of life X1 90 EFFD's
3nd of life 3CL 180 EFPD's

The power deepler and rod wor h curtes of -lis prececure 411 cc:r.ain
b:fer.natica for all dree c=re life mditiens. The ti:se in life =ust*

be c:nsidered when using dese c=:ves. Use cne of de -d- N li,sted
UPD'S fOr all similar mim12*icns.

3. . M .iVi*.*/ 32' " O? 3cuatiCH

,(net) . ,(fuel) . ,(reds) . ,(bor:n) . .(:emo) . . r,(cepler) .~ 3 (re) . 3 (30-

2en K = 1, s ( ,g) = 0--

1

1

:1/*/78
i
i

., . . - , , , , , _ . _ . . - . . ., .. _ . . _ . , - ______m. _ . - - - . .-
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1

IOiI SHE!!T I - F37IMAI3D CCTICAL PCSITICN

. Reference Cecdi:icr.s: 532D, 0% dcypler, no xseca, no centrol rais,
M'*hrism samar-Mi, No 3eren

1. Puel WJri:V
.

a. Core burnup DPD

b. Ortain fuel reactivity fma Figure,1 for 532"F, '

\ Ak/k
.

2. Baron Reactivity

a. Beren concentratica p5a

. b. Cbtain boren reactivity ima Figure 2 for 5329 t Ak/k-

3. Xanca Ranctivity

a. If power has char.ged :nore than ence ih the las: 40
beurs, c=nsult the reac or engineer for zanon value.

b. Last power level was % FP'for hrs.
,

c. Tine shutdcwn hrs.
'

t ik/k( d. Cbtain recen reac-Jvir/ from Figure 5 c:zries -

4. Samar:un Rescrivier After h * %

a. Average power far last 30 days % PP

b. Tine after shutdcwn days

t ak/kc. Cbtain samarna retity frca Figure 6 -

.

5. Tancerature Coefficient Reactivit~
t

Average RC ' tempera:=re $| a.
8b. R 'u temperature is 532 7

#c. Cbtain temperature coefficient fran Figure 3 far 532 F
* *

d. Reactivity = G(ave) - 532) (Te:p. Coeff.)

e. Rasc:ivity = ( -JC x 10-2)Ak/k/D)= ; I ak/k

5. Axisi Pcwer Shacing Rod Resc-ivier

s. Cbtain reactivir/ cf G. w 3 at i '@ frem
[ Figure 7 (2,b or c)

'

% ik/k-

s

__ _ _ _ .._ __2_ _ ____ _ _ . _ _ _ _ . . _ _ . - _ _ . _ . . . . _ . . . _ _ _ _ . _ . . . . . . _ . _ - . . . . _ . , _ . _ , - , _ , . _ . _ _ _ - , . . . -- _
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7. Esti:nated Ccntrol Rod Rasc ivir/ Needed to Whts4
Criticality

% th/ka. Sun Steps 1-6 and change the sign. -

S. Determine 1 0.5% t.k/k

a. Add + .5% ak/k to the value mimtated in Step 7.
,

% ak/k + .5% ak'/k = - % ak/k .-

b. Add .5% ak/k to the value calculated in Step 7.

% ak/k .5% ak/k = - % ak/k--

9. Estimated Critical'Pesition

Cbtain red positiens *:aa Figure 8 (a,b er c) for reactivity
m1 -1=ted in Steps 7 and 8.

.

Group 1-4 100WD ECP % WD Group
*

(datermne f:un Step 7)
Group 8 % WD + 5% % WD Grcup

@ ******* 27 * St89 8***)(Same as Step 6) .5% % HD Gr=up
(Determine : rem St.p 3.b.)-

% p

.

e

4

4

O

e

Checked by Date/Ti:ne

O
!
L 1

<
. - . ._ - -. . ._ _- . - - - - . - - -- - - . . _.- - . . . . ..
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MRK SiEIT 1! - ESTDW"2D G1TICAL 3CRCN CM~ICN
8Referenco Ccoditicas: 532 7, 0% doppler,.% Xanen, No Centrol Reds,

can41*hrita Samarius, No Soren

1. Fuel Reactivier

a. Core hrm y EFi_

b. Cbtain Saal reac:ivir/ f ca Figure 1 for 532*F, 0% :encm,
% ak/k0% doppler ; +

2. Xanen W .vity

a. If power has : hanged more than ance in the las: 40 hours,
c:msult-the reac:cr engineer for unem value.

b. Last power was 1 FP for hrs.

c. Time shatdown FJs.

% ak/kd. Cbtain xenon reactivir/ fran Figure 5. -

3. Samariun Reac.ivirr After Sh2tdown

a. Average pcwer level for last'30 days % FP

b. Time after sh:2:dcwn days.

% ak/kc. Cbtain samarian reactivity fr:n Figure 6. -

4. Tencerar.:re Ceefficient Reactivier
.

a. Average RC temperamre *F.

b. Reference tempera =re is 532*F.
.

.

c. Cbtain :emoersmre ccefficien: fran Figure 3. .

fer 5327 to be x 10-24

d. Reectivir/ = (T(ave) - 532) Camp. Coeff.)
-2 c g 373e. Reactivity = ( )C x 10 g dyjyj y) .-

_

Control Rod hacrivirt at Desired *m er- %*
.,

Gm:os 1-4 a: 100 1~@ Grcun 5 at t ~@
Gm:o 8 at i ND Greco 6 at 4 '@

Greun 7 at i ~@

% ak/ka. Cbtain Regulati=g Group reactivir/ f:=a Figure 3(2,b,cr :) -

b. Cbtain Greum ! reactivir/ fran Figure 7 (2,b, cr c) 1 Ak/k-

(

. _ _ . _ . . _ _ . --. . .



. _ __
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6. 3eren to Wintain Critical Cenditiens

% ak/ka. Sim Steps 1 thru 5 and change sign. -

b. Obtain boren ewmtica for the reactivity
a le"inted in Step 6.a. from Figure 2 for 532 r. -

c. Estinated critical beren r~ww antratica is ppnB. .

7. Deter: mins 2 5% ak/k

a. Add *.5% ak/k fr:n Step 5 - % ak/k = 1ak/k

b. Md .5% sk/k frca Step 5 - % ak/k = %sk/k

S. Estimated Critical Positien

Cbtain red positiens f:cm Figure 3 (a,b, or c) for reactivity
fran Steps 6 and 7.

Group 1-4 100) WD ECP % WD Grcup .

(same as Step 5)
Grcup 3 % WD +.5% ak/k % WD Grcup
(same as step 5)

.5% ak/k ) Wu Grcup
Boren - ;pm

.

S

O

.

MM by Dats/Thne

|

|

|

|

|
, . . . _ . . _.
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hCRE SEE!ir III - SMHIDN .M KR .WT SWEDN'

Reference Ccnditiens: 532*7, 0% doppler, No xsoca, No C:ntrol .tds,
,quilibrium samar=m No 3eren

| 1. Puel Ranctivier
,

a. Core bumup EPPD

b. Cbtain esel reactivity frta Figure 1 for 532%, .No Scran,
% Ak/k

t.
No Reds, No Xenen, Equilibrim Samaritaa. +

*

:

| 2. Beren Re d vi:V
l

a. Baron cancentratica pps

b. Chtain boren eactivity fran Figure 2 for 532*?f % a k/k-

3. Xenen Reac ivirt

a. If powr has changed ::cre than ence in the last 40 hours,
consult the resc:c: engineer for value,

b. Last pcwr was % FP for hrs.
.

c. Ti:ne s!nz:dewn hrs.

%ak/k| d. Cbtain xenan reactivir/ fran Figure 5 was -

4. Samarit:m Reac-ivier Af e- Shr:dewn
;

a. Average pcwer level fcr last 30 days % FP
.

b. Ti:na afx shur.cwn drfs
-

% a k/kc. Cbtain samarita reac:ivity f:tm Figure 6.|
t -

5. Tamerar.zre Coef#icimt hac-drity

'a. RC *et::re * ?

b. Refrrencs temperar.:re is 532*? fcr hot shu-down
- -

,
,

c. Cbtain .esperar:re c: efficient fran Figure 3.
% Mdkd. Reactivirt = (T(ave) - 532*) (Te=e. Coeff.) +

>
,

,

.___- - _ _ __ ___ _ _ _ __m__ _ _ _ _ _ _ _ _ - _ . . a --- - , , ,,..-,..,.,~__.,_-._,,_-,.,,,_w,.,,.,.~, c.,,,_._,_q-- yc.. .,-- ,w,r,_,e7m. ,-
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| 6. C=ntrol Rod Reactivity

!
% ak/kReactivity of Groucs 1 * p 7 fully inserted f: m -a.

Curve 9 (a, b er c) 532

% ak/b. Obtain Group 8 reactivity frca Figure 7 (a, b er c) -

for % 'JD.
,

% ak/k7. Rasetivity of mst sactive rod (assume stuck at 100% *@) *

BCL 2.606 ak/k
M1 2.37% ak/k
ECL 2.14% ak/k -

8. Shutdom Margin

t ak/ka. The srastdom margin is the sum of Steps 1 thzu 7. -

9. If shutdom a rgin is <1% ak/k, notify the Shift,

| Supervisor.

-
.

.

*

.

d

4

.

\
Calculated by: Care / Time

O-

.

-__ -- _ _ ____ _ _ _ _ _ _ _ ,. _ , . , . _ _ , , , . _ _ . . _ , . , , ,,_ _ _ , _ _ , _ _ _ _ . . . _ _ , . , _ _ , _ , _ , _ , . , ,
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\ hCRK S=r IV - SETCDel MARGIN ICR C1D SHKDCWN

8Reference Conditiens: 70 7, 01 doppler, at xenon, =c centrol rods,
no boren, equilibrium samarium.

1. Puel Reactivity

a. Care burnup EFPD

b. Cbtain fuel reactivirf frtat Figure 1 curve for 70* % ak/k+

2. Scran Reac ivity

j a. .Borca mu mtration ppnil

% ak/kb. Obtain boren reactivir/ fma Figure 2 for 70 -

3. Xenon bactivity

a. If power has changed :nore tFm ence in the last 40 Fazrs,
cbtain presenc xenen value frem the reac.or engineer.

b. Last power % FF for hcurs.
.

c. Thne shutdcun _ hcurs.5
.

% ak/kd. Cbtain xencn rendvity fma Figure 5 c=r res. -

I 4. Samarium Reac iv.:y After Shutdown

a. Average pcwer level for last 30 days %

b. Tine after Shur:L,si days.

% ak/kc. Cbtain Samar:un reac:ivity frca Figure 6. -

|

| 5. Tmeerature Ccefficient Reactivity

o
| a. Aversge RC tarwrat:.'9. a p,

b. Cbtain : % .ture c * r % fran Figure 3 for 70 F
1

c. Reactivity =(T(ave) - 70) (Temp. Coeff)
, .

d. Reactivir/ - ( - 70) ( )= ; % 2/k |

6. Cent ci Red bac ivier
|

2. Reactivir/ cf Greucs 1 :.517 fully inser ed !

i 2/k j.. Curve 9 (a,b or c) -

b. Cbtsin Greuc 3 reac:ivir/ frma Figure 7 (a,b c: c) |
% ak/kfor % WD'- -

i .

-- - - -- - , . - ~ - - -- - .- , ,.. , ._ _ _ _ . _ . _ , , , _ _ _ . . _
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% ak/k7. Reactivity of :nost reacti/e red (assues stuck a*.100% hD) +

DCL 2.60% ak/k
ML 2.3M tNk
El 2.14% M 4

i . S. Shutdowrt Margin
'

'

4 Ak/ka. The shutdanst :nsrgin is the sua of Steps 1 thru 7. -

9. If shztdows :nsrgin is <1% Ak/k, notify the Shift Supertisor.
,

t

.

.
,

.

9

O

4

.

O

I

M d atCd Q[I h1I2hb
i
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6. Decoler Reactivity

a. Present power l PP

b. Cbtain doppler reactivity fna Figure 4 for 3CL, .E or ECL.
-

,

c. Actual power doppler ( % d/k) - 100% power dcypler
C %ak/k) % ak/k+

7. Not Mvity

Net reactiYity is the sum of Steps 1 thru 6 anda.
should = 0.

% Ak/k

Inform the 9dit Supervisor if the results are greater e m8.
+ 0.3% ak/k steady state or greater em + 0.6% ak/k tr:m-

! sient xenen c=nditiens. ~~ .

'

.

G
.

e

i
.

. _- _ _ -



__-__ _. . _ _ _ _ _ _ _ - _ - _ _

.

WJtK SHErr 7 .WA.avai 3ALANCE AT POER-

.

s
Referenca Canditicas: 532 c,100% dcypler, 1004 Xanon,

14 Control Rods, No Beren

1. Puol Reactiviw

a. Cors burnup DPD
. .

b. Cbtain fuel reactivity from Figure 1 for 582 F,1004 :xanca, 100% doppleri

% ak/k+ '

_

2. Beren Reactivity

a. Beren emncentraticri ppnB

b. Obtain boren reactivity frta Figure 2 for 582 7 % ak/k-

3. Xanon Reac-dvi:V

If pcwer has changed rcre than ance in the last 40a.
hours, consul: the reac:cr T m fer value. '

| b. Prtt..nt power % FP for hrs.

, c. Obain xencn reactivi:y fr:m Figure 5 c:.nves.

d. Ac= sal Xe ( % ak/k) - 1004 FP Xe ( % ak/k) = ; % ak/k ,

4. Tancerature Ceefficient Reactivity

a. Average RC tec:perature F.

b. Cbtain tempera =re coefficient fr:m Figure 3. f:r 582 F.

Reactivity = G(ave) - 58:3 Gemp. Coeff.)I c.
-

d. Reac-3rity = ( 532 ) ( )=-

% ik/k+

'

5. Control Red Reac-Jrity

Cbtain reactivity of insertad reg"M%g reds fmna.
Figure 3 (d,e, cr f) t ak/k-

Gream 5 at t *@ Grcup 6 at t '@,

Group 7 at t '@

b. Cbtada reac.ivity ci Grcup 3 ods a: % 'dD frca
.igure 7(d, e, or O:

% ak/k.
|

,

|

s .

.
*

e

.- - , - , . - , , - - - - - , , . . , .-m ,. -. --- , -..
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' DATA SEET I
,

.

C:2fFARISON 07 CVEtE CORE REACr*7r!T 3AMNCE TO ?MDICTZD 7ALITE

.

DA3 Time Cors Age IFFD's

h ivity 3alanca = Ak/k (0 + 1% Ak/k required) -t

Computations are attached.

Computed 3y

The following reactivi:y values vers ner=411 sd.*

!

'

i

__

|

|

_

e

6

lasc:or Ingi=ser

.

~ ''- - - , -- , - - - . - ,r.,,-._ ..,, . ._- , - - , . . - - - . . , . . - . , , , , - . , , , . . . _ - - _ . . , . ,, , . . . , _ , - - - . , . , , , , . ,
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- DA::A SIEC II

m vM M AN N'IABLZ CCN"3CL acD.

I5OFEIABLE RCD NO.

Ewu m u.,ma RECUI3ED j

\
*

NCID: J

na:E

PMUEE -

STZP NO. DESC m cN 00-08 08-16 16-24 .

G,6.1 Shutdo a Marsin
i(Attacned Work Sheoc)
|
<

6.2 Inapershla End Worth
'

l

. (Actach M Work Sheat, Step 7)

l

6.3 2equired shutdova Marsis with I
J:noperative Control Rod.

(1 Ak/k + Step 7) |
|

|

l

l

CCMMENIS:

l 0

| ?S.70XMED 3T:

00-08

08-16

16-24

_ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ . _ _ . . _ . . _ _ _ _ _ _ . . . . _ . . _ _ _ , _ _ . _ _ . , - _ _ _ _ . _ . _ . . _.
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. OFK UNIT di

CON!2CL KCD DRIVE SYSTEM

CP 1105 09

PtIRPOSE I
..

1.1 To provide procedures for the nor=al C2D Systen operations listed
below:

.

SECTIONOPERAT!CN .

Rod '41thdrawal for Planc Startup 4

> Transfer to krrdi'ary Power Supply 5

Transer from Anviliary Power Supply 6
\.

Lacching and PI Alignment 7

Rod Insertion for Plant Shutdown 8
'

Axial Power Shaping Group Movement O

'

1.2 C2D System Abnormal Opera: tons (CP 1202 10) provides procedures for

performing operations relatad :o stuck rod, asymmetri /d:cpped rods

condition.

(TS) 1.3 Exercising Con:rol Rods at Power (OP 1105 11) provides requirement
and procedures for exercising control rods dur:u:g power opera:1cus.

|2. REFERENCIS

| 2.1 E2 1202 10 - C2D Malfunction Action
2.2 0F 1102 02 - Plant Haacup

2.3 CP 1102 03 - ?lant Startup

2.4 0F 1102 11 - ?lant Cooldown

2.5 Control Rod Drive Control System, Diamond Power Special:7 Corp.

3. L2f1TS AND ?RECATI!!ONS
&

3.1 C2D Cooling 'Jacar =ust be in operation prior :o energi:1sg any CRD's.
,

3.2 A control :cd drive sust be de-energi:ad i==edia:aly if :he stator

camperature has :aached :he upper :a=perature 11.21: of 130*P.

3.3 C2D's shall not be opera:ed us:11 :he Reactor Coolanc Sys:cm final
venting is csplaced and :he sind=us :empers:ure/prassure :endi: ions,-

/ } for C2D operacion are saciafted. (Inclosura 2).;V
1
|

CP 1105 09 -1- gey, ; (;f;f79)

- -. .- .- - .. . - . --. . .
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3.4 If an event requiring RCS venting occurs, au C3D's shan be run
in (not tripped) to'the inlinic.

3.5 If a control rod drive mech =a4 = malfunction:, stop an C3DM opera- '

tions and check for.cause before recceeding.
3.6 verify that reactor shutdown margin (i.e. RCS bo on concentration)

requirements are set prior to C3D withdrawal.
3.7 Maximum C3D cravel 12 420 in/hr. F=v4= C2D duty cycle is 30

mis /hr.
3.8 Each control rod drive seekmaf - shan be exercised by a movement of

approximately two inches of travel every two weeks. This require-

ment shan apply to a part:.a1 or fully withdrawn coner,o1 rod at
reactor operating conditicus.

3.9 If a control red cannot be exercised, or if neither absolute or
relative position indication is operable, the control rod shan be
declared inoperative.

.

3.10 Following each refueling, prior to return to power, the control rod trip
,

,

insertion time win be checked and shan not exceed 1.66 seconds trip
time (3/4 stroke insertion) at hot reactor conditions. If this trip

,

time is not set, the red shall be declared inoperative.
3.11 The APSR's (Group 8) win be checked to demonstrate that loss of power

will not cause red movement. -

NOTE:

Never attempt to withdraw a C3A in J0G speed
as the available rotor torque is sufficiant
to destroy the C3J. if either the " poison
pins" or " spider" is actually stuck.

3.12 If a control rod is aisaL'.gned wi.h its group average position by
:nore than an indicated * r.e inches, the rod shan be declared in-

operative until it nas teen repositioned to the 3 cup average posi-
* cion. Refer to Tech Specs to deters 1=e the exact action that must

.

be taken if this condition exists.
3.13 If a control rod is declarad inoperative, an evaluation shan be

initiated 1: mediately to veriff the existance of a Li as/c or greatar
shutdown nargin. ,

'

-

,
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3.14 With an inopera:17e' cont ci :cd :he re=a d g : ds =ust be exercisedd

'

viehdn 24 hours and weekly thereafter until all rods are operable.,.

3.15 Reactor operation wi:h note than one inoperative con::al rod shall .

,
not be permitted.

l
- 3.15 If the sind um camperature/ pressure curve of Enclosure : is violated,

the C3D must not be tripped except if required for core protection.

The drives must be driven to the "in" limit and de-energized.
| *

| 4. RCD WI"HDRAWAL FOR PLLVr STARTUP
i

4.1 Initial Conditions:
.

(1) CRDs are de-energized (cripped).

(2) System logic cabinets power supplies outputs indicata

normal and all control circuits are energi:ed.

(3) Mein and secondary power output switches at rear of each

pcwer supply cabinet are closed.

3 (4) Sus duct power disconnec: sv1:ches are closed.

)v 4.2 Precedure:

(1) Verify the status of the ?! panel is as follows:

(a) The 100 lamps for groups 1-7 are Er *NGUISHED.

(b) The CONTROL ON lamps for groups 1-3 are ICINGUISHID.
|

(c) The C: lamps for g: cups 1-7 are ILLUXI:LiTZD.|

(d) The ?CSIT!CN SELICT svi:ch is in the A350L posi: ion.
(e) Absolute Posi:1on Indication (A?!) for groups 1 :hru

7 is 03.

(f) The indications associated with group 3 agree vi:h

i the current status of 3: cup 3.

(2) Press T2I? RISC svi:ch.
CACION-

.

*
Pressing :he ~2 7 RISC v111 remove
:he -125 psig bias f::m :he urbine
bypass valves.

(3) ? sss FAULT 1 ESC svi:ch.
-

CP :.:0f 09 -3- Rev. 4 (4/4/79)
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(4) Verify the scaras of the rod control panel is as -

follove: .

(a) LIGHT STATUS

Trip 0FF
Asymmetric Rods 0FF
Motor Fault OFF

Out Inhibit OFF
Sequence Inhibit OFF
Auto inhibic ON
Prograsser Lamp Fault A&3 0FF
Ienon Overlap Fault NA
Cut Limit (Groups 1-7) . OFF
Control ON OFF
In Limit (Groups 1-7) ON
System Power Supply ON ,
Motor Power Supply . ON
CRD Travel In and out OFF i

NOTE:

Group 8 inlimit lights may be
on or off depending on plant -

status.

(b) SWITC3 (Back. lighted pushbutton)
,

In Limit Bypc e OFF j
Transfar Raset OFF
Fault Rasec 0FF
Trip Reset ON
Man Trans/ Sync /Trans Coef. OFF
Sequence / Seq. or' SEQUENCE
Group / Auxiliary (CROUP)
Auto / Manual (MANUAL)
Clamp / Clamp Release (CLAMP RELEASE)

.

(c) SWITCHES (Rotating)

Speed Selector J0G
Group Position Selector SAFETY
Ienon Control (Not Used)
Single Select OFF |

Group Select OFF

(5) Transfer group i to the auxiliary power supply using4 ,

See:Lon 5..of this procedure.

(6) Lacch and align PI for group 1 using Section 7. of this
procedure.

..
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(7) Set SPIID SILICTCR switch to RW . position INSERT *4ITEDRAW

switch to '4I 3::RN4. Note that the CRD T3AVEL OITI lang
illuminates while switch is positioned to DRNJ, IN LDfIT
lamp and 0 Lampe for the selected group arai exti=guished,
and the group PI notar and individual PI sacers follow the

> . withdrawal of the selected group.-

(8) Release INSIKT-WI HDRAW switch when the CUT LIMIT lamp for

the selected group illuminates. Note chac CRD TRAVEL CUT

lamp extinguishes, the selected group's ICO: lanps are
illuminated, and the group ?I sacar and individual PI =eters
for the selacted group indicate 100I.

(9) Transf er group 1 from the auxiliary power supply using Sectica
,

6. of this procedure.

(10) Teansfer 3:oup 2 to the auxiliary pcwer supply using Section 5
of this procedure.

(11) Latch and align PI.for Group 2 using Section 7. of this pro-\

cadure.

(12) ' Repeat Steps 7 and 8.

(13) Transfer group 2 from the auxiliary power supply using Section
6. of this procedure.

(14) Transfer groep 3 to the auxiliar7 power supply using Section
5 of this proe.edure.

(L5) Latch and align PI for g;oup 3 using Section 7. of this pro-
cadure.

(16) Repeat Steps 7 and S.

(17) Transfer group 3 from the auxiliary power supply using Section
6. of this procedure. .

(13) Transfer group 4 cc the auetliary pcwer supply using Sectica
5 of this procedure.

(19) Latch and align ?! f;c group 4 usi=g Section 7. of this pro-.

cadure.

(10) Repeat Steps 7 and 3. .Nete that AUTO I;rHI3IT lang extinguishes

RCD CONTROL 3YS alarn clears vnen group 4 is fully withdrawn.

f( (21) Transfer group a f::s the auxiliary pcuer supply using Secticti
\

6. of this procedura.
|

-5-
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(22) Set the GROUP POSITION SELICOR to IIG*JLXt2.

(23) Position CROUP SILIC switch co* 5. . Nota that the grup
.

CONI 30L ON lamp for group 5 fii'=4 antes and individual
'

CCtr:3CL ON 1 maps for group 5 4M'=4"=ce. *

(24) Latch and align PI for group 5 using Section 7. of this

procedure,

(25) Position C20CP SELIC switch to 6. Note that the group
i

! CONTROL CN lamp for group 5 extinguishes, the group CONI 20L

ON lamp for group 6 fii'=4 ante's, and the individual CONIROL
CN lampe for group 6 4"+=4 ante. ,

(26) Latch and align PI for group 6 using Section 7. of this pro-

cadure.

(27) Position G20CP SELZCT switch to 7. Note that the group CONI 30L

ON lamp for group 6 extinguishes, the group CONIROL ON lamp

for group 7 illuminates, and the individ2.a1 CONIROL ON lamps
for group 7 41''=4a=ces.

(28) Lacch and align ?I for group 7 using Section 7. of this pro-

cedure.-

(29) Position GROUP SELECT and SINGLI SILICT switch to 077.

(30) Position SPEED SELECOR switch to RUN.

(31) Press SIQUENCI/ SEQ CR switch to.SEQUENC2 = ode.
.

NOTE

The Control lod Drive Systen is now con-
dicioned for the sequence withdrawal of
the regulating groups to bring the reactor
up to the correct power level.

(32) Refer to CP 1102 03 for Plant Startup procedure.

!

~
.

.

!
~

|

-
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TRANS7?R TO AUI2 '.ARY St"??tY

5.1 Position GROUP SELZC sv1:ch :o the group to be ::ansf ar :d.

5.2 Position SEIGLZ SILIC switch to the sachanisms (1 :hroug: AL'.)

to be transferred. .

5.3 Press ACTO-MANUAL switch to MANUAL mode. Note thz: the MAN lamp

illuminates and the ACO lamp extinguishes.
,

5.4 Press SEQUENCZ-SEQ OR svi:ch to SEQ OR mode. Note that the SEQ
CR lamp 411'=4-stes. ,

5.5 Press GROUP-AUIH.IARI svi:ch to AUZILIARY MODE. Note that the
prmM lamp illuminates, GROUP isap extinguishes, and :he group
CONT 3OL ON lamp for'the selected group 4 t ?'=4'ates. *

5.6 Position SPIZ3 SILZC OR svi:ch :o J0G. Note that :hs S'CICH 1 amp

illuminates.

5 . .' Pnss Cav.P-C. AMP REL switch to CLAMP mode. Note that the C MwP

3 lamp 411'=4 =ces.
s

| j 5.8 ?ress MAN TRANS svi:ch. Note that the MAN T2ANS lamp 1111 1= aces

momentarily, T3ANS CONP (::ansf ar confirm) lamp 111m'nntes, and
individual CONTROL CN lamps fo* the ser 5 394 ms ::ansferred illu-

minate.

5.9 Press CLAMP-CLAMP EL switch :o CLAMP RIL mode; Nota that the

CLAMP lamp axtinguishes.

3.10 Press GROUP-AL M IARY svi:ch to GROUP mode. Notu tha: the GROUP

lamp extinguishes, AUZ2.IARY lamp extinguishes, and S'CIC3 la=p

extinguishes.

6. '"2ANSFER FUOM ACIII,IARY SUP?LT

5.1 ?osi: ion GROUP SELIC" svi:ch to the group to be transf arrei.
6.2 . Posi:1on SINGLZ SELICT sv1:ch to the number of =echanisms (1 through

,

| ALL) :o be transferred.
6.3 ?;ess AU;0-MANUAL svi:ch to MANUAL : ode. Note that MM*UAL lamp

111umi=ates and AU!O lamp ex:inguishes.

6.1 Press SEQUENCI-SEQ CR svi::h :o SEQ OR =cde. Nota that SEQ CR lamp

\ illusinates.G
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6.5 Press CROUP-ALTI.I. ART' switch to ACI:L node. Note that ACIILIA2T
lamp 411 ~4"=ces and G2OUP lamp extinguishes.

6.6 Position SPEED SELECTOR switch to JCC. Note that STNc3 lamp illu-

minates.
6.7 Prese CMMP-CLAMP EZL switch to CIEfP mode. Note that CLAMP lamp

illuminates.
,

6.8 Press '4AN TRANS switch. Note that MAN TRANS lamp 111 tan %mtes mom-

entarily TRANS CONP lamp extinguishes, and the individual CCNT2CL
CN lamps for the selected rods extinguishes.

6.9 Press CLAMP-CM MP REL switch to CLAMP RZL mode. Note that CLAMP

lamp extinguishes. .
,

6.10 Press GROUP-AnTT. Tint switch to GROUP mode. Notg that GROUP lamp

111taminates, AUTTT.TiuY lamp extinguishes, and STNCH lamp extinguishes.

6.11 Press TRANS RESET switch. Note that T3ANS RESET lamp 41?n=4-=ces

whila switch is held down.
.

7. LATC3rtG A:TD'?I ALICmTrr

7.1 Press and hold the EILDET BTPASS s' witch. Note that the DTLDET
lamps for groupe 1-7 are extinguished.

7.2 Position the CISER -WITEDRAW switch to the CISEZI position for 13 )
seconds and then return suitch to center position.

7.3 Release ETLDET 3TPASS switch. I
l

7.4 Position the CISERT-WI 3 DRAW switch to WITEDRAW until the OTLDET

for the selected group extinguishes. Then return the switch to the
.

center position.

7.5 Position the ETSE3T-WITHDRAW switch to DISERT until the 'in11mit for
the selected group fiin=4 antes. Then return the switch to the center

position.

7.6 Set the position select switch on the PI panel to 3."IZ'I'F.

7.7 Adjust the relative PI 1.f necessary, using the RAISE /LOWE2 switch
on the PI panel. |

7.3 Set the position select switch to A3SCLUT2.

G-

-

1.
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RCD OISErICN ?CR 5*dCXYa3:.

1 3.1 Initial Conditions:
|
|

(1) Groupe 5, 6, and 7 have been inserted in sequence per
appropriate plant procedures.

(2) Insertion of Safety Groups has been specifiEd by appropriati
plant procedures.

3.2 Procedures:
.

(1) Rotate the group PI Select switch to SAyCT.

(2) Transf'er the selected group to the auxiliary power supply "
using Section 5 of this procedure.

(3) Insert the group selected (4-3-2-1 in that order) until the
0% lights on .h2 PI panel and the "in limit" light on the Diamond

i panel are on.

(4) Transfer the selected group from the auxiliary power supply using

O Section 6 of this procedure.'

(5) Repeat Steps 2, 3, and 4 for each safety group.

(6) 'aten all rods are inserted, nanually trip the reactor to renove

power frem the C2D Mechanisms.
.

CAUTICN

The steam header pressure controller
setpoint will be increased by 125 psi
when the reactor is tripped.

9. ArE PCkTR SHAPric ROUS (A?S2) MOVEENT:

9.1 To nove APSRs (Group 8) when specified by appropriate plant procedures,

|
perform the following:

(1) Rotate the group select switch to 3.

(2) Move Group 3 as necessary by using the insert-vithdraw switch.
,

.

OP 1105 09 -9- Rev. 4 (4/a/79)
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ENCLOSURE 1
,

1
'

OPIRATOR AND PI PANZL ,

; DENTION OF TZ3MS

1. ASTMMET3IC RODS !

The individual asymmetric rod alarms at the PI panel indicate a rod is 7
or more inches out of alf r maat with respect to its groue average position.
The asymmetric rod indication at the operator panel v111 he energized if
the misalignment is 9 or more inchen within any group.

2. AUTO DEI 3IT

Indicates control cannot be switched to automatic because the safer ' groups
are not at'the out limit or a large neatron error signal is present from
the ICS or ICS auto pcwor is not available. ,

'

3. CONIROL ON (Group i thru 8)

Indicates a particular group has been selected, either =anually or due to the
automatic sequencer, for control. Unless the control on lamps at the ?I panel
are also energized, the selected group (or rods within that group) will .not

,

respond to insert / withdraw comands.

4. C2D *2AVEL IN/0UT

Indicates an in'or out comand has been directed to one of the safety or
regulating groups. '4111 not indicata commands associated with Group S.

5. , IN L2 FIT (Group 1 thru 3) ~
,

Indicates that at least one red of a particular group is at in 11 sit.

6. MOTOR FAULT

Indicates the power supply programmer notar is running in withdraw direction
with an in command,' or is running in either direction with no command..

7. CUT EMI3IT

Indicates the C2Ds vill not respond to out commands. An out inhibit condi-
tion =ay be caused by the fo11cwing:

A high start-up race of ::FM in the source range or 3
CFM in the intermediate range;,

,

or

In the auto mode, the safety group is not withdrawn, or
an asymn fault with saccor power > 50 percent.

.
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9. OUT' LIMIT (Group i thru 3)

*

:

Indicates that at least one rod out of its respective group is at out 1

I1131:.
!

- 2 PRCCRAMMER LAMP FAULT A&B

Indicates that one of the 5 programmed power supplies (all regulating
supplies plus the auxiliary) has lost one or both of its redundant photo-
call light sources.

10. iEQUENCE DIHI3IT

Indicates that withdrawal of the regulating groupe is occurring with
improper overlap (>25%) .

11. SYSTEM AND MOTOR ?CtJER SUFFLIES A&3 .

Indicates that the 24 vDC, t 15 vCC and 5 vDC power supp11as are available
and r5st power is available on the DC hold buses.

12. *RI?' .

Indicates the control rod drives are de-energi.:ed and,.except for group 3,
,

) the rollar nuts aisensated frem the lead screw. The AC and DC breakers
v feeding the C23s are open and all programmer lamps are off when trip is

indicates.

NOTE

The following are in:egral pushbuccon/ indicator lamps.
All are =omentary contact.

13. AUTO / MAN

Used to selacc aut metic or nanual control. To select automatic, the trip, -

noter fault, sequence Shihic, and auto '-hdb1: lamps nust be off. C=ce
automatic is selected, a ::1p, notor faul:, or loss of ICS au:o power vill
revert control to nanual. .The aperator nay select nanual at any time.

14. C1 AMP / CLAMP REL

Used to energ1:e and de-energine :he clamping con: actors which cross-connec:
-he auxiliary supply wi h ei: hor :he DC hold or one of che 4 regulati=g sup-
plies. '4111 not go into clamp unless sync is indicated. 'ihica indicator*

lamps indicata :he posi:1cn of the al:er= ate-action svi::h. Anbar and green
'.anps indicace :he clamping contactor as being energ.d.:ed and da-anergized,
respectively.

O
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-11- Rev. 4 (4/4/79)

,_
_ __ , _-- _ .__



.

.

.

=
.

.

13. FAULT 3 ESC .,

,

Resets a fault condition if. fault has cleared. The faults say be asym-
.satric rods, motor fault, and :nctor or system ;cver faults A and 3.

16. CROUP /AHI

nis switch allows the cueration of the selected trsasfer c=mmand circuits.
Aux acde nust be selectaii when transfer from or *o the suxiliary supply.

17. 3L:M C 3YPASS

Disables all group in * * 4ts, execpt group 3, *o allev insert :noticu thereby
assuring positire engagement betvers the roller nuts and the lead screw.

13. MA5UAL TRANSFM

Used to transfer 8-d*ridual rods or groups to a=d from the auxiitary power
supply. Will not function unless clamp is indiested.

19. SEQ /SIQ CR

nis svitch allevs the operstor to override the regulating group sequence. ]Cverride is required in erder to select a group for transfer to the aux pcver <

supply er to return it c its normal supply. )

.

20. SY3C (1 AMP C3LT)

Indi=ates auxiliary supply is in phase sync.%nism vith either the OC hold
supply or one of the reguis-ing supplies.

21. TRA3SFM CC3FIEM (1 AMP C3LY)

Ind.cstes the trsnater relay has rotated to a positica ter transfer of selected
, CRDs to the auxiliary power supply.

22. '"RANSTER RESET I

3eseta any :=ntrol en lamp (transfer ecar.and relay) that is on and enables the i

selecticu of the CEDs selected by the group and single select svitch. |
1

23 "3 ? RESI"' -

1

Used to reset the AC and OC trip breakers feeding the ORDs. Will net functi:n I
unless ,- cup i thru 7 are at in linit.

J
.

1"CTE: 3e fo11cving are selecter svitches net directly cennectei to any indicator i

lamp circuits.
,

2h. AESCLUTZ/3I:.AT!73 PCSI;J 0N '"r r"J!CN SWITCH I
1

Used to select A?! :: R?I system for =enitoring on the position neters.,

-. Ol
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25. GRCUP ?OSI!!CN SELICTCR (SAFE ~T-REGL7 E I)
'

Used to selec: the group average (absoluce) posic' ion indicatten for con-
l sole display. Four sepers:e readouts are available corresponding to he

safety groups 1 chru 4 or the regulating. groups 5 thru 5.

26. GROUP SELICT SETC3 (70SITIONS 1 THRU S mfd OFF)

[ Used to select the group to be cransferred. Transfer of nore than one
*group at a cine to che auxiliary supply is not per=icted. Seq or and

aux must also be selected for group 1 chru 7 only aux is raquired for
selection of group 8. Control of groups 5 :h u 7 using their regulacing
(normal) supplies is possibla by rotating ghup select C*J :o desired
position with seq or and group selected. Posicion of group select switch
during manual operacion in the sequence mode may be anywhere except at 8.
Group select is also used for seleccion of desired group during relative
?! alig= ment.

.

27. MANUAL CC:ce.xID S*J (EISE37-4,*I!3 DRAW)

Provides an in or auc commend signal to the programmer motors vi:h =anual
control node selec:ed. May be used to control group 3 only with control
in the aucomatic node.

( 28. SINGLZ SELICT S*JITCH (?OS17!CNS 1 cheu 12, OFF, AND ALL)

Used to select individual C3Ds within a group for transfer, single select
is also used to seleer individual C3D for relative ?I adjus:=ent.

29. SPEED SELICTOR (J0G-RC1).

! Used to control che rotacional speed of the programmer =ocors, which in
turn controla che linear socion of the con:rol red. Jog and run correspond
to 3.0 or 30 inches per ni=uce respectively. If speed select S*J is in-
advertantly lef t in jeg with the automatic control node selected, che control
rods will still move ac run speed.

I
'

30. II:iCN CCN!1CL

Not used.

31. :CT'CN OVERLAP ?AULT (LA:9 OITT)
l

Not used..

|
?

V
.
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YR T TUR3UTE SYSTEM
\

l

OP 1106 01

PURPOSE.

1.1 To provide proceduras to accomplish the following operations:

OPERATION - SECTION

Main turbine startup 4
pre-roll procedura

Main turbine operator 5
auto startup

Normal operation 6

Main turbine shutdown 7

foss of electrical tie 8
to system

2 RE W ICES
, g.

2.1 OP 1102 03, Plant startup.s

2.2 Westinghouse Instrue:1on Manuals for steam :urbine, EHC

control syscam and generator.

2.3 OP 1102 04, Power Operations.

3. I.IMITAT!ONS AND PRECAU"!ONS

3.1 Turbine generator uni: nust be on turning gear at least one (1)

hour prior to rolling with traam. .

3.2 No accampt should be made :o roll the turbine vid steam unless

the rotor is being curned by :urning gear.

3.3 The Gland Steam System should not be put in serrice unless :he

:urbine is on :urning gear.
I
i 3.1 he Elac:ronic Covernor zust be energized a: least one (1) hour
t

prior :o rolling the :urbine ut:h steam..

3.5 F.1.h steam inlac pressure :o :he turbine is 3C0 psig.

3.6 Staam removal from :he staam generator for increasing :he :urbine
speed about 600 RPM should not be ini:1 aced until the raac:or is
cri:1 cal at 10% power :s preven: cooldown of pri=ary plan:.

)<
%/

CP 1106 01 _t_ Rev. 4 (3/03/79)
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3.7 3 e L.P. exhause hood camperature must not exceed 250 F.
3.3 The L.P. curbine steam-inlet camperature should be limi:ed to /*00 ?

when unic load is less chan 10%.
3.9 3 earing oil discharge :ssperatures should noc exesed 180 7. M' a d --

discharge temperature for urning gear operation is 70 7.
'

3.10 Journal and thrust bearing metal camperature sheuld noe exceed 225 7.
3.11 Do noc rotate curbine genera:or if the seal oil system is not in

service. -

3.12 Maximum permissible back pressure for on-line operation is 5.5 inches
of mercury absolute.

4. MAEt TUR3tTE STAE"JP PRE-ROU, PROCEDURE

4.1 Initial Conditions:.

(1) Component cooling water in sorrice. i

(2) Plant cooling water in setvice.

(3) The main turbine electro hydraulic oil system in service.
(4) The circulatins cooling water system in serrice.
(5) kned dary scean system in sorrice w1:h pressure a: %200 psig.
*

(6) The plant air system in serrica.

(7) The sain generator seal oil system in seri1ce.
!(3) Condensate and feedvatar system in ser 1ce. 1

(9) Air e'accor and gland staam system in sertice.
(10) Extraction steam, reheater and feedwater drain systems in

j
sorrica. '

(11) Turbine lube oil system in ser rice vich AC cursing gearpump, H.P.
seal oil backup pt7 and beart=g lift oil pump emndng.

(12) Turbine is on :urning gear.
(13) Generator, excitacion and regulator circui:s available for operacion.

4.2 ?rocedure:
|

(1) 7erMy all superiisory instruments and electronic governor controls )
! have been energiced. (Ziectronin Governor must be energiced at

..

*

lease one hour prior :o adm1:cing staam :o the unit.)
(2) 7erify the H system is in operation vi:h pressure greacar chan

1

*15 ps1. i

O
OP 1106 01 -2 Rev. 4 (3/23/79)
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MAIN TUR3INE OPE 2ATOR AL'1'O ST.Ut!'UP

-
.

| 5.1 Initial Conditions:'
|
| (1) Section 4., Turbine Pre-Roll Procedure, ccmpleted.

(2) Plant is at hot shutdovu and ready for power operation.

5.2 Procedura:

(1) Check that the following status information is displayed
on the turbine panal:

(a) "TiJRBINE MANUAL" mode selector and control stations

will be fii'n=4a=ced.

, (b) " UNIT TRI?" noni:or lomp is on.

(c) " THROTTLE VALVE CCNTRCL" status lamp is 417"=4 meed.

(d) "THROITLE & COVERNOR VALVZ POSITION" indicators register
;

! 0% valve position. ,

(e) "THROTTLZ, COVE 3NOR, REHEAT STOP, and DITZ2CI? TOR VALVE"

lights show the closed position.

O (2) Depress the "7ALVE POSITICN LDi1*IR" (lower) button until the
k "7ALVE POSITION LDfII" indicator registers 0% valve limic'

l

|
posi: ion.

(3) Selec " CPI 2 AUT0". Depress the c:2rbine "LATCR" button.

NOTE:

This but:cu nust be held for approxinately
two(2) seconds. When the auto stop and vacuum

( trip are lat.:hed, the "LATC2" lamp will light.

| (4) Check indicating lamps to see that all intar:eptor and reheat

stop valves are open, and the throc:le stop and governor

valves are closed.

(5) Depress the "VALUE ?OSI!!CN LDfITI2" (raise) button until :he
valve position lini: indicator registers 100% valve id'd:

t

| posi: ion. Check governor valves full open.

(6) With the governor valves in the open p.ost:1on (indicating lamos'

OF7), trip the governor, interceptor and reheat stop valves by

operating :he nanual trip but:ca at :he Control Room Console.

, Check the governot valves, interceptor and reheat s:cp valves

[ shut (indiencing lamps CN).
\
N

CP 1106 01 -3- Rev. 4 (2/03/W
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(7) Push the "Cper Auto" button. The "Oper Auto" pushbutton will
be inuminated, the " Turbine Manus 1" node selector and nanual

control station lamps win go out.

(8) Run the Valve Position Limiter to 0 valva limit position.

Relacch the unit by depressing the turbine " LATCH" pushbutton,
hold for about two seconds, the " UNIT TRI?" imsp will go out
and the "1ATCH" button will stay inuminated.

(9) Run the Valve Position Limiter to 100% valve limit position,
check the governor, interceptor, and reheat stop valves re-
open fully as indicated by the position lampe OFF and indica-
tors. The throt-J.e valves should be in the closed position.

(10) Turn the "Overspeed Protection Controller" switch to test

and observe that the governor and interceptor valves close
rapidly. Turn key to neutral, remove key and cbserve that
the valves re-open.

(u) Using Rnclosure 1, determine the acceleration rate to be used

for existing H.P. Turbine first stage natal' temperature.
(12) Set the speed / load reference setter at a car 4 =1 speed of 600

RPM. See the "Accelerstion Race" at the rate decernised in
Step 5.2(11).

(13) With '4 4 -- steam inlet pressure of 300 psi, the low vacuum

alarm cleared, and reactor critical at least 10% power, depress
th's "go" pushbutton. I

i

NOTE 1

I

If a hold is required during the acesleration
of the turbine. due to a contingent condition,
depress the " Hold" pushbutton. The " Hold" lamp
win light and the "go" lamp will go off. The
acceleration of the turbine vin be stopped.

'
NOTE

If the turbine fails to respond to the automatic
signal and nanual operation is desired, depress

' the "Xanual" pussbutton. The " Manual" pushbutton
will 111umioate, the "Oper Auto" pushbutton will
go out. Throttle valve operation win then be
actuated by depressing the *hrottle A/ Throttle i

,*
pushbuttons to raise and lower the Throttle Stop :
valves respectively, nanually controlling speed

,

OP 1106 01 -4- Rev. 4 (3/13/79) Q
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(14) Following the "Oper Auto" mode of operation, speed /lcad

" Reference" display will count out and display the rotor

| speed. Af:er a :1=e interval of several seconds, che rotor

speed vill increase and :he cursing gear will automatically

disengage. As the turbine rolls off :urning gear, listen

for rubs and other unusual noises. '4 hen the "Raf arence"

display has reached the desired value, :he "Co" lamp will

go off and the rotor speed vill approximately equal the

displayed terminal speed.

(~ 5) Keep the turbine rolling at 600 RPM for a sufficient length
;
'

of time to persi: a check of all turbine supervisory instru-

ments to insure that there are no unsatisfae:ory condi:1ons,

por P. closure 3, and listen for rubs and u= usual noises.

(16) '4 hen turbine speed reaches 900 RPM, set the acceleration

rate :o 300 RPM.

CALTLM

Ouring the next step, the turbine will pass
(w through two critical speeds as it accelerates.,

! During those periods, increase the accelers-
! tion rata to 200 RPM per minu:e.

(17) '4 hen the :urbine speed reaches 1100 RPM, retur: the accel-
1
I erstion race to the set:1=g determined is Step 5.2(11).
I

i
;

I

I (13) A: 1700 RPM ::ansfer control from the throc:le to the governor

valves by depressi=g tha throcele to governor ::ansiar button. -

The " Throttle 7alve Control" =oni:or la=p vill go off and :he

::ansfer lamp will light. '4 hen -de transfer is completed, the
1
'

transfer lamp will go off and the "Covernor Centrol" moni:or

lamp will light.

| (19) Sec the speed load sectar :o 1300 RPM and :he acceleratien
*

:ste at 200 RPM and push :he "Go" button.

(20) At 1300 RPM ::1p the :urbise by depressing :he unual :1p

pushbut::n, is the Control Room. Check that :he :hrot:le,

,3cvernor, reheat stop and is:erceptor valves are fully :1csed.

O
CP 1106 31 3 Rev. 4 (3/23/79)
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Relatch the turbine. if test is satisfactory. . This cast say

be made whenever convenient prior to synchronizing. Select

| "Oper Auto", set the speed lead setter to 1300 RPM and push
the "Go" button. When the turbine is back to 1800 RPM, trans-

far control 'from the throttle to the governor valves by de-
pressing the throttle to governor transfer button.

,

(21) Ac,1800 RPM chsch that natal temperature indicators and the
turbine supervisory instruments all read within their respective j

limits as per Enclosure 3, and LIMITS & PRECAUTIONS.

(22) Shut off AC curning gear pump, seal oil backup pump, and
bearing life oil pump when turbine speed is 1800 RPM.

(23) Close the exciter breaker and raise field current until generator

voltage is 22 kv.

(24) Put the voltage regulator in auto. Obserie voltage holds at

22 kv.
(23) * Energize synchroscope by turning nais generator key switch

to operate. .

(26) Regulate turbine speed to rotate the synchroscope slow in the

fast direction. When speed is stable, depress " Operator Auto
Syne". Observe sain generator breaker i: loses and generator is
loaded to apprexinately 45 nw and the EHC transfers from speed
to load control. IfH.P.firststagenetaitemperatureis>3007,
load the turbine to N100 W. |

(27) Turn breaker key switch off and remove key.

(28) Close other sain generator breaker.

(29) ?ut " Throttle Pressure Linit" in service.

.

(30) Increase the load using the speed / lead refersace setter in
accordance with Enclosure 1. As lead is increased, obserie ,

l

turbi=e bypass valves closing to naintain steam header pres-

. sure. When bypass valves indicate cigsed cud load is approx. |

|
20%, push the " Operator ICS" pushbutton to transfer turbine load |

d

control to IC3.

.

O
.

CP 1106 01 4 Rev. 4 (3/:S/79) !
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6. MAIN TURSETE NORMAL CP?3AT!0N

6.1 Initial Conditions:
|

| (1) Main unit on :he line and loaded.
. .

6.2 Procedura:

(1) Load should be changed as per 'ne'osure 2 to reduce ther:nal
stress on the rotor. These curves are :o be used for increasing

and decreasing loads.

(2) The turbine-generator unit should not be :notored for extended
periods.

(3) Turbine drains should be opened at <20% of full load.

(4) All supervisory i=strument r==d hss are within allowable
limits per Enclosure 3.

7. MAIN TUR3INE SHUTDCWN

7.1 Initial Conditions:
.

(1) Main unit on the line and loaded.*

U .

7.2 ? ocedure:

(1) Reduce load gradually as per Enclosura 2 by ICS control or by
transfer of turbine control to " Operator Auto" and setting the

desired car 4"m1 load in the " Setter". Selact :he desired "I, cad

Race" and push the "Go" button.
t

l NCTE:
.

~he unloading of the unit can be stopped
at anytine by pushing :he " Hold" button.

!
Maintain generator hydrosca pressure.

(2) Before load has decreased :o 20*, transter the unit auxiliary

power to the sea cup banks.

(3) ~4 hen load has decreased :o about 20~, opan turbine drains.

(4) *4 hen generator output is reduced :o approx. 50 We, separate> *

from :he system and open :he generator output breakers.

(3) Star :he :urning gear, the HP seal oil backup puso, and the

bearing 1:.4e oil punp.

3 (6) Shut the uni: down by push 1=g the " Turbine ::1p" puahbut::n.

J \t

|

l
!

l
'

CP 1106 01 -7- Rev. 4 (2/~3/7?)
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Check all -drortle stop and governor valves, reheat stops
and interceptor valves are closed.

*

NOTE .

Maintain condenser vacuum if stama dump
1.: to be used for plant cooldown or if
the plant is to be held in a hot shut-
down condition.

(7) When vacuum is to bu broken, shutdown the air ejectors.-

*

3reak *racuum with both vacuum breaker valves.
- (3) Secure sealing steen system when vacuum decays to cero.

(9) Place -de turbine on the turning gear automatically when
the turbine speed decreases to zero.

(10) Both the turning gear and the bearing oil system are to be
kept in operation for a in4==_= of 24 hours. Oil temperature

from the cooler should be naistained between 95 and 100 F.
,

The unit nay be lefe on turning gear at the end of 24 hours.

3. LCSS OF ELICMICAL TIE TO STS EM1 ,

3.1 Initial Conditions:

(1) Unit tied to system.

(2) Unit separates free the system, carrying house loads.

3.2 Procedura:
.

(1) In the event of a complete or partial loss of electrical load,

energy in cae entrapped steam will cause c' e recor to accelerate.

The .=sount of acceleration is a function of the 1 cad level at
.

the time of the load separation.

(2) An Overspeed Protection Controller (0.P.C.). is incorporated in
the E.H. Control System. This device performs the folleving
functions:

(a) The load drop anticipator functions:
.

Senses complace loss of Icad and rapidly closes all
,

governor valves and interceptor valves to limit the

! overspeed of the turbine. Senses par 'M loss of load

by conparing turbine input with generator output and'

OP 1106 01 -8- Rev. 4 (3/23/79)
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rapidly closes the interceptor valves, to enable

the systed to stabili:e.

(b) The auxiliary governor function of the OPC:

Senses excess turbine speed and cloces all governor

and incarceptor valves when the speed is greater than

10% (1854 RPM).

(c) With the opening of the na1= breaker, the " Setter" and"
" Reference" displays are automatically reset to 1800
RPM and the "Oper Auto" node lamp will be on.

t

(d) After a tine interval, the speed of the unit will decrease'

below the setting of the anv" *=ry gotnrnor which in turn

is de-energiand permitting the interceptor valves to open

slowly. The entrapped scess in the reheat system will

cause the auxiliary governor to cut in, again closing'

the interceptor valves. This node of centrol is fol-

loved until all of the entrapped steam is dissipated

through the interceptor valves.s

(e) Aftar the entrapped steam in the reheat system is dis-

sipated, the incarceptor valves will start opening and

I the .*p..d of the unit will decrease towards raced speed.

At the rated speed the gevernor valves will cake over

the control of ths turbi:- and keep the unit at rated speed.~,

(f) Check all superviser7 mt: ment readings are within

allcwable limits. ? Articular actancion should be given

to differeccial expansion readings.
'

.

.

+

7

CP 1106 01 -9- Rev. 4 (3/03/79)
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EICLOSURE 1. Recommended Startup and Lsading Times
for Nuclear Steam System Units (West-
inghouse Drawing CT-22600)
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Cic.0SITRE 3. Turbine Supervisor Instrument Settiwys

Instrument Normal Alarm Trip

* Eccentricity, mils DA 3 3 ..

'

Differential expansion ~

.

(gen. end)

Differential expansion
(gov. end)

Rotor position

Vibration, mils 35 7 14

Speed and valve position .. .. ..

.

1

.

|

|

'*
.

Cf,&
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1 FIED AD C:3DE|fSN:2 SYSTEMS
1

CP 11C6 C2
;

1

|
;

i

1. ?URPOSE
*

t

i 1.1 To crevide precedures for the fclieving cpersticus:

Ccerstien Sectics |

Feed and Condensate Systen Cleanup k

Feeding CTSG's '4tth Ccudensate Pu=ps 5
1

Feed;u:rp Startup 6 )

C;erstics 'thile != creasing load 7
,

! Cperstien '4hile ||ecreasing Lead 3
|
|

.

2. EES CRI?""'C'T

( 'he feed and cend.ensate systes cessists of essenti'"y two parallel

g crcss censected trains of icv pressure (cendensate) feed discharging
N

wo Isrsliel cress cennected trains cf high pressure feed water to a cen::nen
header frem which the feed centrcl valves again split the f:.cv tc the two
0"'SG ' s .

Is the u:d.1:cely event of a less cf both of these feed :: sins there are
t

tvo redundant e:nerge=cy feeteater pturps and asscciated vairing whicht

vill supply the CTSG's <ith sdeq:ste =akeup water to re=cve decay heat.
~h'e e=ergency feed water system cperstien is ccvered the Icss of CTSG

1
'

feed precedure CP 12C2.

.

3 LI C"5 ANO ?RECAL""CNS ,

1. P:-icr to sdding feetester to the C"'SG's it =ust : met che=1stry specs.
; (3fe*4 'Jater Chemist:/ Manual. }
\

l 2. Avoid at all ti=es passing steam through the feed pu=e turbine with the.
1

! .~tcr at rest.

[D
V/\

.T7. C CP llc 6 C2 12/29/72 %

-. _ . - _



*
,

|
,

1

*
I

'

| -2- '

0.

3. ~41th the gover or valve closed the tabine drsins shculd be open.
'4 Avoid air beiss Lsvn throu6h the glands with the :abine at rest.

5 Do not : m feedvater pumps or conde= sate pmaps against a shut off
head.

6. Insure at all times the suction pressure for tse feedvater pumps
is 250 psig.' <

T. I=sure duri=g operstien of feed or cer.densate ;csps that the si:1=mn
flev recire valve S715 is open. '

.

- O

.

. .

O
E7. O CP 11C6 02 '2/29/~2
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'4 . FEIO AND CONOINSA'"? SYS"U C*IA:.*L">

k.1 Initial Ocuditicus .

1. Auxiliary boiler s en lise.

2. ?cwor available to s.it puceps and =ctor operated valves.
3 Ccndenser hetvell level above lov level alars.

h.2 Precedure
1. Ccsplete talre lineup checklist for feed and cendensate systes

cleanup" throu6h I2 ?,I? heater trsis A.
2. 7ent condensate ptsps and start. 7erify sini:r.m of 1.3 x 10 lbs/hr

fiev.

3 Cut in full polishing fiev.
,

| k. Cut is steam to LP heaters and raise ?J te=p to between 175*7
' -

and 200*?.

5 *4 hen iren cencentratica is withis specificatiers per 3FJ "Jater

) Chesistry Manual, linet.:p sad rell th*e "A" 3F? :. sing aux. staas

%) until tren concentrstien is again within specs.
i 6. Repeat steps 1 through 5 fer the "3" heater trsis and ihe "3"

3E~2.

7. Add chemicals as required to :: met specifiestiens of the 3L*J 'Jater
Chemistry Manual.

.

.

O

fj

'%
.

EI. 0 !? '106 02 12/29/72-

,

_ _ - _ - - _ _ - . -- - - _ - _ _ _ _ . . . _
. . - - . . - - - - . . , . . - 1
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5. rwDo c?sc(s) '.I-3 dOEUSATT RNPS

5.1 '.sitial Conditions

1. Feedvater seets chemistry specs (34W ' dater Chemistry Manual).
2. OTSG pressure is <650 psig.

3. 7esdiater pumps are shutdown.
.

52 Procedure

1. Complete valve lineup checklist feeding om's with condensate
pumps.

2. Start if not already operating at least ene cen:iensate pump.
3. Verify feedvater value AP 130 pei.

' k. Open startup feedvater centrol valve (s) sed feed CTSG(s) as

| required.

|

-

e

O
M.O CP 206 C2 :.2/29/~2

_ - - - _ _ _ _ _ . - _ - _ _ - - _ . - .-. - - _ -
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6. ??ID M4? 5"_AR7JP ,

6.1 'sitial Conditions.

1. Feed systaa seets chmist.f specs (MW Water Chaist./ Manual).
- 2. C*SG Pressu.re .>.650 asig.r.

3. Feedvat ; > 185 7.

6.2 Procedure
1. Ccaplete applicable porticas of valve lineup checklists cer:nal

operaticas. ,

2. Insure condensate pumps supplying >50 psig sucti:n pressure.

3. Veriff ??? sever =or control is manual.
h. Reset ??"' trip.

5 Using raise pushbutten "a" increase ??? speed to 6co as
veriff " turning gear dise: gage" and step turning gear =cter.

6. Trip the ???.

7. Veriff ??" tripped.
Js S. Reset trip and raise ??" speed to sini=um speed stop - 3150 RN.2

9 Close ??? drains.

10. 7ert.^/ ICS feed m dema:d station is hand and dema:d is :ere.
11. Ozansfer ??" speed centrol t: ICS,

.

l

1

,

| 'e
t

(

I

(
l

k
.

ET. 0 P 1106 02 '2/29/~2.
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7. CITtATICN *.W2 UCRFASUC *.OAD,

7.1 Initial Conditions

1. The plant is at hot shutdown. ',

2. One 3FP is supplying ?4 cn demand to both CTSGs.

7.2 Procedure
1. Complete or veriff feed and ecadensate system lined up per valve

line up checklists scr: sal operation.
2. Pisce all W bicek vsives is auto.
3 During power escalation when feed water valve AP is $35 psi place *

cperating WP demand station in auto.

h. At 35C Mis perform the following:
a. Start second cendensate pu:sp if not already operating.
b. Start both heater drain punps.

5. At 425 .W start up serend W puurp as fellcvs.

Oa. Veriff ??T gove=or centml in manual,

b. Reset 7PT trip.
c. Using raise pushbutten "A" increase ??T speed to 6CO RPM.

7eriff turning gear disenga6ed and step turning gear meter,
d. Trip .T .

e. 7eriff ??? tripped.

f. Reset ??T trip.
g. Raise .T speed to =1-4~- speed stcp $3150 F.?M.

*fCTT:

As NT ccmes up is speed the discharge pressure vill increase.
'4 hen the discharge pressure is equal to the ether P4P's discharge
pressure a surge may be acticed. != crease speed until systes

stabilizes. .

h. T.susfer gove=cr centrol to :C3.

o 1. Raise WP speed slevl7, :oting as speed lacreases the 74 ralve
AP increases and the other P4P sicvs icvu, satch the speed of A
and 3 P4 ps:ngs and place is auto.

~

G.M. O C? 1106 C2 12/29/72
.
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7 C?!*.AT'ON '4C*.2 3C?2.ASOG **AD 00CT:.D

7.2 Procedure Ccati ued:
6. '4 hen unit load is at 650 W start third ccadensate pu=p.

'IC7ft:

If third condensate pump is inoperable lead may be increased but.

the cccdensate polishers should be typassed. *he probable result

of a 1 css of hester drsin pumps er a cendensate pump vill be a
less of both 74 pumps.

1

S. CPERAT*CN '#EC*.2 UEC?IASUG LCAD

S.1 Initial Conditiens

1. "'he plant is greater than 650 W.
i

2. 3cth 74 pumps are opersting.
.

S.2 Precedure .

g .

1. At 650 We decreasing shut devn c=e cendensate pu=p.

2. At h25 W perfor= the f0ll:vi=g:
s. Place ICS hand auto tstion f:r ?4 pt=p to be shutdevn 1: hand.

b. Slewly decrease speed de=acd to :ero while observing feed vater

valve t.?.
c. Place local centrol to =anual.

d. Using the lever "7" ;ushbutten decrease ??"' speed until there is

a sig=1ficant difference is feed pu=p disenarge pressures. .

e. Trip the feed pump turbine.

f. Cpen the turbi e t sins.

g. *4 hen speed is zero start tur=ing gear seter sad engage clutch.

! 3 *4 hen lead is 250 W shutd.m. m ne Ocedensate pu=p , if tvc are opersting,
.

sad bcth hester d. sis ;u. ps.I
l

!

e

|

%

%

$

~<. .O $.
T9 A 94O 4 / epg .

- - , . .< -a . w"m.-;
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CFR U3:""" f-

i

YE7E-||% T. JF C2I::I::23':''

3pm Condensate Spten (CS) Cperation Feed a=d Condensate
Systas Cleanup

IValve i ra=e W_ en Oees closed T.itial ,

CS-336 Mitsh, - m ss "'CC T-

CS-376 17 Weste- 3 m_cs Manual T

CS-377 L? :se e- 41 T-let Manual I

CS-SV8 L? Enter 82 Met Manut.1 I *

CS-C75 Reci I? "este- to Mais Conden Manual X -

.
1

CS-337 72.. _ Ereaker "E C l X '

CS !C? A : sis T,C I !

C3 Tr? 3 D s.is "CC I s

. !
CS ite.in ?:.:ht:e C:111 TA '\| \

|

|

|
| -

1 I

I I | .

I I I I

I I I
-

.

I I I
; ; ; ; .

- -.

., ,
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CFR C:C:' 11

*TE7E1::."r5 " M
.

3? stem Feedvater (TJ) Cperstica Feed and 0:ndensata
System Cleanup

,

..Talw ! "- e leesti a Oees Clesed _!-iti.a3

W-16.A N---ev T.? #1 Dische CC Y

W-163 lI=erre==v 747 !? 31 =.5 CC *

!''ai: ".? 2--e.sz ! Manual |T4-379 x

W-5710 :his Te.? 3 Disch Manual I

W-571.1 Thin T=7 A Dise: Manual T

|??HestarilI:1st |Ms=ual |I IF WS713---

D W-571h |E?Hester#2 Inlet *

Manual. X -

|W-5737 Ita.in Feed 31cch Valve A ?.UC I-

f EC | |F'l-S733 |*a1:
'

Feed 31cch Valre 3 X

||*inFeedValveA f MC |. W-921 a X

|f fW-523 ''ai= Feed Valre C NC X

| ff EC |W-5719 | Star 7 IEcek Valve A

W-5713 fStrtupE=ck7sive3 | RUC f | f- .g

,
i i

-

W-520 ISt:rtus ?eed 7alve A RUC 1 C I

W-SI2 Startus Feed 7117e 3 EUC I

W -S7157 E.er enev 31:ek 7sive A ICC I

re-S=ss I m. =e== ===x vm1 e 3 I mc I i I. x

1 I I I Ii -

| | | | | |

l | I I I

.-

:/
:

. .. . . _ . . - . . - - . . . - - . . . . . - . - - - . - . . . - . , . - . . - -
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|

| TAL73 MJP CZE"J
.

System C:=densate Systes (C3) Operation

7415e i N==e T.,oestim Oten Closed T.a.iti al

CS-S?6 M1? sh.e 3m.ss T y' *

CS-676 t? '' tter 3 - ass heal y

CS-37* PJ M e? 81 !a.let !! acus 1 r.

| | t.

1CS-S78 iI,? Mester #2 In1et Manual i T

.
CO-575 **'i- L? Waster to Main Conden Ma:r.*.al T

| | |
.

( tS-537 4.Veeuum 3reaker T,C | T
~

'

CS !G'f? A Drtin TC I

1.ww 3 n=.u= | | $C = x

u ,=,1=. ,_ eiC, _

I-

I

l
_

| I

I I

I I.

I I I I I
~

l i I I-
I i I g.

-

I

. - . . _ . _ _ _ - . _ . . _ .. . . _ _ _ _ _ _ ~ _ . . _ . . _ __ .. _. _ . ._ _ , . , _ . , _ . _ , . _ . . _ _ _ _ - . . , _ . -



. . _ - . _ . _ _ _ ._ _ _ . . _ _ _ _ . _ _ . . _ _ - . _ _ . _ - - _ _ _

i

'

f

i

( .

!
.

CFR U:CT II'

YAT7E ? -.;7 C3Z " M

SFataa Teodwater ( n) Operation Teodir.g CTsC(S) with'

Condensate P.:nys

Loestien Cree Clesed *-itt MYelw # 'rse., - -

TW16.A N --rer.c- T/P #1 Dische MO X

7%163 l Dnerrency Ti? 42 Disehr IEC x

l:4ain T? Ems 54anual x7 % 379

' TW3710 l:!ai:s T!? 3 Disch Manuu x

~

7 % 371.1 * sis T*P A Diser Manual %
,

I !laxent.=-,1zuet-- x-n-ciu

| :/.anual. xW-371!* !"? xetter #2 **r.let -

,

|n-3737 ||*.u: Teed 3 ides va.17e A EC . %-

||T*J-5/33 |:'-' Teod licek Ya.Lve 3 IEC

|n-m lui Te.1 vuve i I me i i x

TW323 ||*aisTeedValveC | MC f | |x

TW3/19 | 3ts:- up 31cek Va.Lve A | mc f y

| |n_ms Isme nexvuve3 me x

Isom rm vu..e i I i
'

me xr 320 .

| I: m eed ve e 3 Ix | Irmm =c

n- m s- I me- em n o k v c e i Ix |.= -

n-cits4 | T . em =.. u x w v a v e , I me Ix |.

! I I I I|
.

| | | | | |

I I L I i
,

I I I I I:
|

:

|
|
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cFR U21"|: 11'

TAL72| LI:3? C:C:ILIST
.

.

System Fe.dvater (n) Cperstica .for..a1 Operstica*

.

Talve f Ya_.s Locatien ce,a closed T.9tti '.1
,

n-16A . h.e-rency T=7 #1 Dische T,c x
'

Ihereenev T*? #2 Dischgn-163 "Ge x

| - - r, sm.. |ru,:> - x

I I
'

n-mo a.m r, a m..s - x

in-m1 :au r.e i m ., xa x

|l e s ., c m.,n-m2 m x-

| In mu e z = n :c.,
-

x a:-

| i W|n-m7 hau 7 e mes vev. i me r

n-me bau r 4 n=ce vcv. 3 I me I ir

i mcn-m .se r. vuv 2 x

| |run um i a ,u,. e me x

|.n-m9 ,startup n==k v cv. i Mc x

n_ms Isom, mox vuv. 3 oc x

in-no I am, r..e vu 1 I me i es I

I s .===, r..e vu.. 3 I me In_m i e..

ne. ,- I mm.. =v neex .*cv. i I i |. rx I

n-mss Ime=. n=x.ruv.3 | me Ix | I

I I I I I . I
-

r~,u

i . I

I, I | |
-

.

. - . _ __ _ , . , . . . . . - . . _ . _ , , , . < . . . _ , _ , , . . _ . . - . ,._,.._.,,,.,_c -7,,, . . , , . . , . ,_
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CFR 77JI" #1

7AL7! ' i.,'? aw ~7

Systes Ccude sate Systes (C3) Operation Nc= mal Opention

M"# Tit' I.cestien Ctan Clesed T-iti el

I g , .,CS-336 T-it e.,r 1 -ss 7,0 , , , ,

C3-F/6 !? " ester 1 sss ?fanesi I

CS-57- L? Teeter 41 In*.et ?!cn si %

CS-578 *J ~~ eater /2 !slet Manual I

.=et- *.? Yester to Msin Ceeden Manual xCS-7/5 :

C5-337 72:nt: 3resker "UC X

CS ??G A0-si: TUC I
'

l ilu m 3 ent= = xes

|lum msun am1= = xCs

I i | | .
'

I I

I I I

I I
, .

I I i

I I,

I I I I
~

l i I I I
. .

I I I I I i

; I l l I I' I

! I I I i i I
i s

1
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INDEX TO ADNORMAI, AND EMERGENCY PRCCEDURES

(Shor: Course)

1202 EMERGENCY PLINT PROCEDURES |

1202.01 Load Rejection

1202.02 Turbine Trip

1202.04 Reactor Trip

1202.06 Loss of Reactor Coolant /RC Pressure

1202.10 CRD Malfunction Action

1202.14 Loss of Reactor Coolant Flow (RC Pump Trip)

- 1202.24 Steam System Rupture

1202.25 Loss of Steam Generator Feed

1202.29 Pressuri:er Abnormal Operations

|

|

1203 'A3 NORMAL PLANT PROCEDURES
.

| 1203.01 Integrated Control System Abnormal Operation

|

|

1203.03 Operation Wi:h Less Than Pour RC Pumps

i

*/1/*4
, - - - - - - , . - , - , , .- -- . - - . .
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OFR UNI':' 1

LOAD ."'JZC'"!C3

CP 1202 1

'

| 1. "JRPCST: .

This procedure describes the necessar/ scticas for cperation of the alsnt

during a icad rejectica if 220' r bus bisekcut.c

2. OZSCFI?.'IC'T:

2.1 '.4ad rejec.ica describes the cenditica in which the turbine . enerster

is separated frc:a the 220'cr grid.

Lead rejectica =ay be caused by a failure in either the generster main

cutput transformer, the 22Ck r bus er the trsas=1ssion lines frem the

m 22Ckr bus.
| %

|

|( 2.2 As a reruit of a 1 cad rejectica, the !"3 cc =ences to " track" which results.

in s 20%/=inute runback to 155 reacter ;cver.
2.3 *e results of a blackcut veul:1 he the sane as 2.1 and 2.2,

l

3 1:!C"'S A'fD ?'ECAL'i"'tNS:

| 1. Oc not resort c manual control of any parsmeter except to prevent exceeding
;

. 311cvable li=its. *@.en centrolling a pars =eter manually such as reacter
!

ccclant pressure, care mst be taken not to ever centrol, i.e. cnir'

sufficient actica should be t. den to prevent exceeding limits.

2. Oc not allev pressu. ricer level to exceed 320". !! this limit is enceeded,

the reacter mat be tri;;ed.

| 3 C;erstics at less th. an 31 rsted icad should be avcided. McVever, when
.

necessary, Auxiliarf *. cad na7 be carried indefinitely en the main :;enerster,

1 ,

| felicving a lead rejection provided:
i

l s) 1? turbine exhaust hecd te=;erscure is belev 25CF.
b) All superriscr/ instri.=ent .7adings are within silevable ' alarn) li=i s.

| 3C' I: ?srticular attentien should be given to diffarential ex::snaien
' s

M adir.gs* a;.d or centinued 0.".3nies in readin,7s "Sv Tequire
s

|

.

-
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!

| timely actica to atcid exceedi g allevable limits.
'

'

c) ** "A or 3" cen=ct be =aistaised the turbine vill be either shutdovn er
load brougnt above IC" rsted 1 cad.

.

O

es a

G

O.
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| 4 PSCCrJF3
l *
1

| k.1 Sy:sptcas :
i

1) Megarset cutput to 22Ckr bus (grid) :ere.
2) Reacter power runbsek.
3) Surge in turbine generster cuput f: equency.
k) Rapid increase in pressurizer level and reactor ecolant pressure.
5) Black cut veuiA be indicated by 1 through h and less of pcver to

the startup transformers. Folleved by auto star deisel renerators

starting and supplying the IS busses.
,

k.2 Lamediate Acticn:
"he integrs:ed centrol system vill ordinarily take the necessary i==ediate

action. '"his actica, hcvever :-ust be =cnitored by the opers:cr.

1) Check te ascertain that a reactor ..1:back is in progress. If the

runback is act in ; regress, i=: mediately put the reseter centrol
'

,

rods in nanual and ec=mence driring rods into educed rescier pcVer

155.
\ -

2) Veri 7 that the : sin steam bypass valves open. If these vs17es are
; cpe2ed =anually, they nust be either thrcttled er put in au:ce.stic

| vhen najn steam pressure drops to 365 psig.
3) Manually trip the turbine generster output brea.ker to -he 220kv bus.
k) Mcnitor the folleving parsmeters:

? essuri:er level

Reacter ecolnut pressure
.

Reacter ecclant te=persture

C"'SG 1evel

Main steaan pressure

Main cendenser vacuu=

Reacte: pc-aer
.

5. Manually trip the reseter if any reac:cr trip pars: meter ex:eeds its

setpoint. ""he rese:cr protectics sys:4m vill =ct crdinarily requi.e

actuatien either automa:1-*''y er nanually felievina a ' cad rejecti:n..

T
\ *

A

,,
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h.3 Follevup Actien:
1) Manually centrol letdevn fiev if necessary to prevent the pressuricer

frois f*'**g en the resultant insurge. Manually trip the reactor if

pressuri:er level resches 330".

2) 7eriff turbine speed being controlled at 1800 RPM if net, take turbine
.

centrol in operstor auto and acust speed to 1800 RPM.
3) Manually centrol feed flev if necessary to prevent CTSG 1evel

exceeding naxt:num cf operating range.
k) Check to insure all relief valves are seated properly. . f a relief valve

*

cannot be resented, it =ay require isolation er 6agging. Refer to the
Tech Spec and 3ases for ;ermissible c;eratics with inoperative or leaking
relief valves.

5) Inv=stiagate to deter =ine the exact cause of the lead rejec-icn; ccrrect
if pessible and put the turbine genere cr back en the grid.

,

6) Duri=g a 22Ckr blackout, perfem the above and the folleving:.

a) Verify the doisel generators are en line suppl:*ing the IS busses
"1C and 13."

b) Cpen the reser roir !sclation PC-SV1, Rav vater to Resemeir Pc-572,
?C7-PRW supply header X-ec: ect ?C-SVh, and place the standhy :1sst'
C7 Rav Water ; ump in ser71ce en the pinnt ecoling vater panel.

+
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0F1 UNIT #1

. TU13INE TRI?
OP 1002 02

1.0 SYMPTCMS:
.

1. Turbine trip alarm

2. Turbine throttle, gevernor, I7's and 157's valves shut and generator
and exciter breakar are open.

3. Integrated control system in track.

4. Megawatt output zero.

5. Rapid rise in RC pressure and temperature.

6. Safacy valves lifting.
.

2.0 CiMEDIATE AC" ION:
|

1. Manually trip the turbine.

2. Verify the folicwing:

a. Throttle valves, governor valves, intercept valves and
reheat stop valves are closed.

I b. Main generator breakers and exciter breaker are open.

c. ICS in track and emning the plant back to if: power.
If any station is in hand,take appropriate action.

d. A.C. oil pump and seal oil back up pumps start,

e. Turbine bypass valves are controlling header pressure i

at 900#.

f. Electrical loads have shif tad to startup transformers.

3 RCS pressure increase ta: tinated by spray valve. If not,,

nanually open pressuri:ar spray valve.

_

_

.

C?l202 02 -1- Rev. 3/02/73
1
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3.0 70LLCW UP ACTICN:
-

1. Maintain pressuriner level less than 315 inches. 'If pressurizer
level exceeds 315 inches, zanually trip the re'ictor.

2. Ensure main steam safety valves tsve resented.

! 3. Open the main turbine drain valves.

4. With reactor plant stabilized at approximately 15% power, perform
the follow m*:

a. Secure all but ene condensate and one sein feed pump. .
.

b. Secure both heater , drain pumps.

5. Scart the lift pumps.

6. Verify zero speed alarm and turning gear starts and engages.

7. Determinc and correct cause of turbine trip.

8. Proceed v1th either OP 1102-03 (Plant Starrup) or OP 1102-10
(Plant Shutdown) as appropriate.

.

.

.

O

O
OP1202 02 -2- Rev. 3/22/73
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0FR UNIT 91
.

RZACTOR T2IP

EP 1002-04

1.0 SYMPitMS:

1. Reactor trip alarm.

2. Individual and group in limit lights actuace.

3. Rapid decrease in neutron level indicated by nuclear inst:*.amentation.

4. Turbine trip alars.

5. Rapid decreasa in uutt load.

2.0 D M IATI ACTICN:

1. Manually crip the reactor and verify all rods except Grcup S are
on the boccom.s

2. Manually crip the curbine and verify the generator and exciter
brankars are open.

3. Close che lecdown isolacion valve.

4. Monitor pressurizar level and saintain greater chan 100". S carc-
second nakeup pump as required. If pressuricar level drops to
less chan 80", verify pressuriser heacars are off. Shift succion
of A sakeup pump to 3WST and open dP1 valve 3 to restore pressurizar
level ce greater chan 100".

5. Verify turbine bypass valves are naincad'4 g header pressure at
approximately 1010 ps13

6. 7erify ICS cransfers to crack and that feedvacer flev control
! responds properly if in auto. If in hand, take appropriate action.

3.0 FCLI.CW CP AC"!ON:

.

1. Pri:nar r ?lanc:

a. Announce reactor trip on page.

b. Verify RCS pressure returns to normal.

N c. Perfors reactivity balance /0? 1103-L5 to insure shuedevn
j nargin >C ik/k. If secessar7, borsca per CP 1103-34

.

I? 1202-04 -1- 2ev. 3/22/73

i

i

~- -- - - , - -. - - - , , _ . . - .. . , . - , , , . . . , , , . , . , . _ , _ , , ,



_

- . .. ...

- - . . .

,

N l
~

d. Lower pressuri:sr level satpoint to 100" (25%) unless )! -

cooldown is anticipated.

e.- Monitor makeup rank level. If level drops less than 55", |

line up transfer pump to appropriata bleeducank cud transfer {

water to makeup tank. If level cannot be returned to nor=al,
shift suction of makaup pump to 3WST. Maintain this lineup j

until makeup tack level recovers.

f. If power is not itse than 5: within one (1) minute after trip,
begin emergency boration.

!
lNOTZ: To emergency borate, lineup transfer

pump from 3A'fr to makaup cank.

Verify source range energ1=es at approximately 5x10' amps.

g. Taka manual control of turbine bypass valves and gradually
decrease the header pressure to 885 psig.

h. Investigata and determine cause of trip.
l

2. Secondarv Plant: - |

2. Reference CP 1202-02, Turbine Trip. .

..

b. Verify OTSG 1evel is maintained at 30" on startup range.
'

c. Shutdown one sais feed pump per OP 1106 02.

d. Shutdown all but one condensate pump. I
1

e. Shutdown heater drain pumps.

f. Verify electrical loads have shifted to startup transformers. j
i

3. In the event of four (4) RC? crip: !

!
*

a. Verify the following:

(1) Steam driven emergency feedwater pump starts. ,

I

(2) Main and starrup feedva'ter block valves close.

(3) Energency feedvater block valves open and the a=argency
,

feedwater valves c=ntrol at f0% on operating range.

-

IP 1202-04 2*** 3/22U3
-2-
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CP 1202 6
i
i

1. FURPCSI:

1) Co provide emergency procedures to be followed is the event of
less of reactor ecolant/ reactor coolant system pressure, for leak
rates ranging fica 30 gpa to and including that associated P.th a
36" ruptw e.

2) nis precedc e is divided into three categories:
SICT:CN CA%7T

4 Leak or rupture withis capab'ility of cue makeup pump
espacity to maistain RC system pressure and pressuri:er
level.

5 Leak er rupt= e withis capability of high pressure
injection system to maintais RC system pressure and
pressuri:er level.

6 IArge rupture (in excess cf capability of high pressure
injectien system!,

2. DESC3.'?"!CN:

1 Sis precedure describes the action to be taken in the even: et a sud:f m1

i and rapid unexplained decrease in RC system pressure and pressurizer level

caused by a leak or rupture is the high pressure envelope of the pri=ary
sys.em.

"'he i=itial symptcss could be caused by a =alfunctic= cf the makeup system
or by a steam line . .pture, as vell as by a less of ecolant frem the RC
system. Se Operators shculd assume the cause of the sy=pcess described
above is a RC leak er rupture, unless another caus2 can be i= mediately
established.

31s precedure applies to the RC trystem leak rates greater than 30 g;m.

.

.-

Q fe
~tQ J

_ _ _ _ _ -_ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ . _ _ _ . _ _ . . _ _ . __ _ _ _ _ _



i
i

'l

!

.

-2-

,
.

1. *2CS AITD RECAL""C?fS
.

.

e

f

e

0

0

O-

O

6

9

?

I

I

O

I
i

'
,

t

O

. . - . . - _- .- .



.

.

3

\ Leak or rupture within espability of one =akeup m capacity to = min ain'
..

RC Systes Pressure a=d pressuriser level.

| 4.1 Synytcss:
1) Pressuri:er level and KC systen pressure decr-ase, withcut an

associated RC aversge temperature change, initially with one or tm
=akeup pumps : m d g and then hold steady or te6 n to increase as the1

pressurizer level control valve opens f.tlly and leticvn and seal return
ficvs are isolated (step 4.2.1).

2) Makeup tank level decreases at a rate approximately equal to the system
leak rate 1 to k inches per minute which is equivalent to a leak rate of
30 - 120 g;st after letdown and seal return flovn are isolated (step k.2.1).

3) High radiation level alar:s in reacter b' Alding.

h) Possibl6 reactor buildi=g susp level high alar:s.

.

k.2 * nediate Action:=

1) C1cse the letdevn isolation valve sad the RC pu=p seal return isolation

x valve.
1

2) Reduce lead as rspidly as possible in preparation for a nor=al shutdevn.

3) Cc==ence cor=al scutdovn and cooldevn per Plan: Shutdovn C? 1102 10.
k) Maintain =akeup *a 'r level r.beve the lov level alarn point and =sistain

pressuri:er level in the =or-al c;erating ra=ge.

*CTE: Se operster shculd line up a source of borested water equal

Oc or greater than RC system, icren concentrstien.

NOTE: Tf there is =ot an adequate supply of hersted water available frcs

coolant stcrsge, of 1.? the operster is unable to =aintain the

=akeup tank level above the icy level alar:: frem this scurce,

of if the pressurizer level dre;s telev the icv level alars point.
,

=anuall'y initiate high pressure injectics then trip the reactor.
Carrycutthepreced=einSection3s:sEingatStep5.2.k.

*,

3 ?cliev Up Actic=:

1) Wen the ;1ss: has been sinredevn the RC systas has been ecolad icvn
and depressurized, enitor rsdistien levels to dete.~ine vces it is

safe to send per.scenel into the Reacter 3uilding to locate and =ake

O preparsticas for repair of the ruptre.

|
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! 5. Leak or rapture with1: capability of the High Pressure I:Jectics System
t

to saistain RC Pressure and Pressurizer Level.
.

51 Symptcas:

1) Pressurh-* 1evel sad RC pressure decrease, withcut an associated
RC average tamperature change, and continues decreasi g as the

"

pressurizer level centrol valve opens fr.117 and letdevn and RC ;t:np
,

seal return flows are isciated (Step 5.2.1).
2) Makeup tank level decreasi:g rapidly at a rate greater than 3 k

inches per minute which is equivalent to a leak rate greater than
90 - 120 spa. h a letdeva and RC pump seal f'.cvs are isolated
(Step 5.2.1).

3) Eigh radiation level alars is the reactor bud'4* g.
k) Possible high Reacter 54'4'"g sump level. *

5.2 I= mediate Actics:
.

!
!

1) Close the leticvn isciatica valve and the RC m seal retur. valve. '

2) If the reactor has not already tri;;ed en icv pressure, trip the
. reacter manually.

3) If high pressure injection has =ct already been actuated autc=atically,
actuate high pressure 1 J ectics --m'Jy.

h) If RC system pressure and pressuri:er level centi ue decreasing after
initiatica of high pressure 1:Jection perfers the procedure fer
large rapture sectica 6.2.

5) If the RC system and ;ressuri:er level etcp decreasing or begin to
.

increase upon initiatics of high pressure 1 Jectica sistain
;ressurizer level as close as possible to the =crual cperating range
by varying the *.aber of :- end g nakeup pumps.
3CTI: Limit EP * Jectics fiev to 500 g;n per flev ;ath to

prevent m r = cut. (If all three zakeup pu=;s are
*

r ::i=g the maxisua allevable fiev threugh the EP
:=jectica fiev path into lecp A is 10C0 g;m).

5.3 Tc11cv up Acticn:

1) Reduce the c==ber c ' r ::iss RC pu=;s to cue in each icep..

[
,
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| 2) Coold:va and * e;ressuri:e the RC system, f=11cving the cer=al plan:
i

l ecoldevn ;recedure OP 1102 11, as closely as possible with the
exception that I gineered Safeguards Systems, except the core ficoding
systen, :nist act be by;assed, er isolated. The safeguards systsms
vill thus be available to actuate autc=stically as RC systa= pressure
decreases er React:r 3uildiss pressure increases. C : isue cc :rc1'' g
pressuri:er level by varying the number of rw*,g =aleup pumps as
necessary.

::0TE: Of the berated water stcrage ta=k level reaches its lo-lo
level alars pois: (this veuld take at leas: 3 h=urs) before

,

RC systes ;ressure reaches 200 ;sig star. 353'J . Naps lA and 13,
open 3SC'J discharge Pu=ps A and 3 valves 35-F/92 sad 3S-5793,
C*J su;;17 and return valves (f:r OH ecclers A and 3) 3S-579h
and 3S-3795, 3S-5796 3S-T/97 and start the Huclear Service
P::sps lA a d 13 cpen R3 su=p suction valves OH-TI!1 and OH-F/60
sad 0H-F162, sid =a=ually c;erate *? Oupply to EP suctic: A and

| D,

| C valves OH-5759 a d OH-5761, a d start lo* pres:ure injecti:n*

pu=ps. ?e lov pressure injectics pu=ps vill th'is take a suctic:
frem the reactor building sump s=d discharge :: the suction =f
*he :aleup pu=ps. '4 hen Lev pressure injecti:n is initiated at
200 psig the lov pressure 1:'ectica valves OH-FIST a:d 03-5758
vill open a d the lov pressure i=*ectie: 7.=sps vill i *ect
directly into the reseter. "he =akeup ;tmps sus then be stopped
and the IP supply to EP suctica A a=d 0 valves 0*4-F/60
and OH-5/62 must be elesed.

i

! 3) As RC system pressure decreases belev 3753 requird f:: RC pump 0;eratics,
1

| step the RC ;u=ps. (Pip.:re 1 Pls=: Shutti=vn Precedure OP 1102 10)
1

i k) Ma=ually initiate LP injectie at 200 psig, if aut =ati: *? injee:1cn.
t

( iid not occur. Star- 352'4 pu=;s lA and 13 Open 35C'J pu p discharge.

valves US-E/92 and 35-Ei93, O'4 supply and retur: valves f:: OH ::clers
A sad 3. US-579h and 3S-5795, 35-E/96 and US-97 start 35*4 pmps M and
13.

t

1

m
x
\

%

. . .. .-. .



_ _ - __ _ _. .__ _. - _ __ _ _ _ . _ _ _ - - ___ ._ _ _ _ _ _

.

.

O'-

.

'

5) * ten the LP purr;s are running and the 17 igeetion is e.:netieninga

properly, stop the sakeu; paps.

O 'aten *he berated vater stcrage tank reaches its lo-lo level ;cin:,
c;en the R3 sum; suctica val **es OH-5751 and OH-5752 then sha the
bersted < ster s* rsge tank suction valves A and 3 05-57S7 and 03-3786. .

.
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6. Large Rupture (1= excess of the capability cf the hign pressure injecti:n
system).

.

i) Synytcas: '

1) Rapid and unexplai=ed decrease in R0 systes pressure and pressuri:er
.

level, vith asscciate alams.

2) High radiati:'n level alar:s in the reacter building.
3) Reac ct h"4'Ha! sump high level alam.

k) Reacter trip, rareise trip, and safeguards system actuated alar =s.
3) Reactor buildi=g pressure and temperature increasi=g.

.2 ) *: mediate Acti:n:.

| 1) 7er10/ that reactor trip cecurs at er before ISCO p.sig if =ct
| already tripped.

N 2) 7erify that high pressure injection is ini:1ated 4: 1500 psig
~

(decreasing) RC pressure er 7 ;sig (i= creasing) R3 pressure as
| fc11cvs: Check en the engineerte. tafegaard pa:e1 that all HP

( i=jectica equipent started (channels 1 u,.- 2 have a sclid bar =f
white lights). I?' any high pressure injection ec::pene:: fails to
issume its engineered safefaards s*atus aut0:stically, *he c;erator
should acreate them -*""=''_y.

3) Veriff that 1:Jectica 'rcs core ficcd ta 2s cecurs at cCO psig
( decreasi:g.

k) Vert.*y that *.? i=jection is initiated at 200 psig (decreasing).

33 pressure or k psig (increasing) 33 ;ressure as f=11cvs: Oheek
en the Z:gineered Safer:ards panel that s*1 *J injectica equipent
star *:ed (chan=el.s 3 sad k have a sclid bar of white lights). *f

any *J injecti:n ::=penent fails := sssu=e 1:s engineerei safenards
status aut =atically, the Operator shculd actuate the= =acually.,

5) *f 33 pressure increases to k psig, verify -ha: 33 isciacies
is acreated a ( that e=erge==y 33 Occling is isitiated as f=11:vs:

Check :: the engineered rafer ards ;anel that 1.1 R3 isc*ati:n

m valves and 33 ccling :=f ts star ed (::annels 3 red i have a selii
\

Dar Of Vnite *igh s) if say 33 isciatic 7sives :: R3 :: cling.g

units fail c assu=e their e=gineered safspards status aut:=ati:sily,

. - ..
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the operator shculd actuate thua :nacua117,

3) Follev Up Actier.: '

|

1) 3tcp RC pumps.
2) C1cse nais and energr<! T feed water bicek talres; stop the

entergency feednter et.ps.
,

3) Insure that the t.:.ine has triped; if not trip :nacually. |
'

4) After initiatica of 1? injection, when the 17 i=jectica systaa
is fu=ctioni:q properly, stop the =akeup punps.

5) * ten the 3WST isvel decreases to the lo-lo level alars, open DHa

cooler C*J supply and ret.:rn talves (3S-57 9h, 5795, T/96, and T/97)
open the R3 susp suction talres OH-SV51 sed OH-5752 then shut the .

3WST suction valres A, and 3 DH-5787 and CH-5788.
.
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C::T"ROL' RCD ::3173 A3NCRMA1 CPIRACCNS

1. PUPE SE

1.1 To provide the precedures to be taken when a centrol red (s) becc=es
inoperable.

,

Overstien Sectien

Asynnetric Red k
Stuck Red 5
Dre; ped Red 6
Meter Fault 7
Position Indicatics Malfunction 6

2. ::ESCRIPCCN

2.1 ::sfiniticas:
.

A CRD is censidersti incpers51e if any of the fol.ieving ecnditiens
exist.

1) A centrol red is sisaligned with its grcup srers6e positics by
:ncre than e indicated nine (9) inches.

!

2) A centr:1 red cansc he exercised.

3) Neither absciute or relatire ;csitics indication is opersble.

h) Any red fcund to be i=preperly pregramned shall te decisted
inc;erable until pre;erly pregrsar.ed.

5) Centrol red trip insertics ti=e dcas not neet the requir ments of .

technical specificatiens (reacter centrcl red syst m tests).

1 -

s

CP 1202 1C
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3.1 Vith an asymmetric red, pcver shall be limited to 60% of : e povsr
allevable fer the reactor coolant psamp ccabisation.

32 With an asysanscric red in creurs 5, 6, 7, or 8, the othe. reds is the
Jgroup shall be trianned to the same pcsition. 3crmi ;eratica may

then centinue provided that the rod the sas declared inoperable is.

:nnistained withis allowable bank aversge pcsitica " *d ts.
,

Ecvever, if a safety red absciute er relative positica indicatica is
isoperable and an energ1:ed cut-limit light confirms the red is fully
withdrawn, the safety red shall not be considered asymmetric.

If within 'ene (1) hour of determinatica of an inoperable red, it is
not determined that a 1% ik/k hot shut:iovn sargis exists ccmbining the
verth of the isoperable red with each of the other reds, the reactor
shall be brought to the hot standby conditica until this =argin is
established. All reds shall be exercised withis 24 hcurs and exercised
weekly until the red ;roblem is solved.

.

3.3 Operation with :nore than ene incperable red is not per=1tted.
~

3.k If a centrol rod in the re6ulating and/or safety red banks is declared
incperable is the withdrawn pcsitica because:

1) It does not : meet the trip insertion time as defined in the' -

technical specificatices.

2) It cannot be exercised.

3) Neither absolute er relative position indicatics is operable.

As evaluatica shall be initiated inmediately to verify the existence
of 15 Ak/k hot shutdcvn nargis. Scratica cay be initiated either to the
vorth of the incpersole red er until the regulating and transient red

!

banks are fully withdrsvn, whichever occurs first. Simultanecusly I
a prc6rsa of exercising the remaining regulating sed safety reds shall be
initiated to verify cperability.

If vithin ene (1) hear of deter =ination of an incierable red it is not
determinad that a 15 Ak/k hot shutdevn nargin exists ceabining the verth
of the inoperable red with each cf the other reds, the reacter shall be
brcught to the het standby cenditica until this nargis is escablisheda

and all reds shall be exercised veekly 1.ntil the red problem is selved.

|

|

O
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h.0 Asy==etric Red

h.1 Sys;*. css :

(1) Asy=netric red fault lamp (9 isches) i nominated on the red
centrol ;anel.

(2) Red control system alars.

(3) Meter indicatica at PI ;anel and grcup ?! r.eters.

h.2 Immediate Actica:

(1) If in auto centrel rerify . hat reacter ;over is reduced to
60% of the ;cver ancvable for the reacter ecolant pump
ceabinatica. If in sanual centrel, take apprc;riate action.

(2) During the pcver reductics, etaluate the cenditica of an
centrol rods to dettr=ine pre;er res;cnse cf other reds.

(3) Uctify shift supe: riser.

O (k) Ccemence shutdevn margin evaluatics.(s
(5) Iccate =alfJuctiening centrcl red and cenfirm its status is

as indieated.

h.3 Fencvup Action:

h.3.1 Asy:netric red in Grcups 5, 6, 7 er 3:
i (1) If enn red is asy= metric, transfer the c;erable reds Oc

the auxiliary supply using CP HC5.C9 s=d scre them to
the ;csit,1cn of the asy= metric red. "'rsesfer One rods
back to the grcup supply usi=g CP E05 09 Ner=al c;ersticus

=ay then centinue prc*ridad that the red that was declared
inopersble is =aintained withis sucvable grcu; aversge
;csitica limits.

(2) If the c;ersb.te reds are =ct =cved to the ;csitics of the
say= metric red sud if within c=e hcur it is detersi=ed
that the shutdevn =arg1= e'raluatien is 115,c;erstics
("~4ted to 6C . of -he ;cver ancvable fer the reacter accl.tn#

*

pump ccmbi=stien) =ay :enti ue, if the shutdevn sargin is 415,
,

| the reacter s'=?' be brcught o hot s*andby .

|

! (3) If =cre than one red is asy==etric , c;erstien saan =ct be
;er=itted, continue shutdevn is acccrdance with plant shutdev:

|
N ;recedure .;P 1102.10.

)
V (k) Cetermine :suse of red being as7==etrie and take ccrrective

actics to retur: the red to the c;erable status.

_ _ . __.
- - . _ . . _
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4.3.2 Asynnstric 3cd in Groups 1, 2, 3 or k:

(1) U cne red is asyt: metric in the sarety grcups, c;erstice
is limited to 60% of the power allevable for the reacter
ecolant pump combination.

(2) Deter =ine cause of red being asy:=setric and take ccrrective
action to return the red to the operable status.

.
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50 Stuck Red
'

5.1 Symptcas:

(1) A C3D casset be cperated during CRD exercise.

(2) A C3D vill set move during nor=al cpera:Acn.

52 i= mediate Actica:

(1) Ccamence shutdevs targin evaluatics.
.

(2) - Ccamence s ;regram of exercisi q all reds.

5.3 Tc11cvup Action:

(1) If the 15 J.k/k het shutdevn =argi d es rot exist, beratica
:sy be initiated fer the verth of the stuck red er until
the regulating and transient red banks are 00.117 sithdrsvn,
vnichever cecurs first.

(2) Cetermine esuse of red being stuck and take corrective
actics te return the red to the operable status. *

*

| -

,

,

i

I

|
|

0
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6.0 CROPPE3 RCD ,

6.1 Symptone:
.

(1) Unexpected in limit indication on the C2D position indication

panel.

(2) Unexpected group in linic indication on the red control panel.

|
(3) Possible asymmnetric rod alarm.

~

| .(4) Decreasing reactor power.
(5) Above 60: Power ICS runback rod stop alars and out inhibit

light on.

(6) A~ decrease in rod group position indication.

6.2 Inmediate Action:
(1) Verify azacution of expected automatic action if reactor power

is greater than 60*..

(2) Establish and/or verify lese than 60 sesble power level.

6.3 Follow-up Action:

:1) locate salfunctioning C2D.
(2) Correct cause of salf':nction.
(3) Select sanual red control.
(4) If the dropped red is in. safety group, transfer all rods in that l

1

group to the at=m*7 power supply as per OP 1105 09. l

(5) Deprese inlimit bypase and insert the group until its out limit
light goes off.

(6) Transfer the group back to the OC hold supply per OP 1105 09. ~

(7) Transfer the dropped rod to the atiW'm7 supply and withdraw
it to its outlinit.

(8) If the dropped red is in the regulating or transiant group clear
its group outlimit if it is on .

(9) Transfer dropped rod to auxiliary power supply and withdraw it
to its group average and transfer it back to its group supply..

1

RI7. 01 OP 1202 10 1/30/73
x 4

C
b
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7.0 MOTOR T/ILT

7.1 sympton:

(1) Motor fault Ir p illuminated on the contr'o1 panel. i

(2) Rod control syvcen alar:n.
|, ,

7.2 % d*=ce Action:

(1) When the motor fault lamp comes on, C3D cont:cl will be switched
to manual control at the rod centrol panel. Using the manual

,

control switch, attrapt to insert the malfunctioning group. If !
l

control cannot be obtained, mesually trip the reactor and follow |
,

'

the reactor trip procedure.

|
l

7.3 Follow-up Action: 1

0) If resc ur is not tripped, red control is in manual and able to

control tha elfunctioning group and restore reactor power to

its initial level.

(2) Transfer the nalfunctioning group to the auxiliary power supply

and trouble shoot the malfunctioning motor.

! c

4

.

a

337 31 CP 1:32 10 '/20/73
,

l
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3.0 FI .v M !ON
.

8.1 Symptom: '

(1) 3cch the absolute and relative position indication not operating
for the same rod.

l8.2 I:seediate Action:
(1) Commence shutdown mergin evaluation. -

.(2) Notify shift supervisor.
!

3.3 Follow-up Action: l

}
(1) Check the absolute individual C2D amplifier for proper ccarations ,

over its range using an external voltage source and realign
{amplifier if not in spscification colerance.
l

(2) Check the position indicator and computer readings while performing i

Step 1. l
'

(3) Place C3D on auxiliary power supply and run to the lowest possible
*

reference 71 light (0, 30 to 75% withdrawn) and check voltage frca
|

the voltage divider network in the P1 cube to amplifier.
(4) If the voltage naasurement Step 3 is out of tolerance,further

.

l
'

-

investigation sust he conducted to determine if problem is in the
interconnect 1=g wiring or the P1 notor tube.

.

O

O
II7. 01 OP 1202 10 1/20/73
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C7R UNT! #1

LCSS C7 RC ?LCV - RC PUMP TRI?

CP 1202 lh

1. PURPCSE

, This procedure defines the action to be taken upon the indicatica of a loss
t

| of all RC pumps. *

.

Crerstics Section
.

loss of ? lev 'Jith The Reactor g
Critical

*

Loss of ? lev During Hestup Cr
$Cooldown With RC ?=rps

f

2. OESCRIP'" 0N_

2.1 Se reactor ecolant m(s) vill be tripped by the f=11oving sig=als an'd/cr
i ecediticus:
I Manual "h-ip*

Loss of Pcver
Ru==1=g Underveltage (ti=e delay)

'astantaneous Cvercurren: (shcr: cireni-)
Time Delay Cvercurrent (cvericad)
Ground Fault

Phase Eslance

Cerent Differential

! *2.2 -'he " Full Speed" ala.u of =ctor(s) also indicates the co-flev conditics and
requires an i= mediate r.anual trip of the pump.

2.3 ecay heat is rencved fres -he reacter ecciant by producing steam in the
.

OTSGs which is tied ::

1. ?e at=csphere via the =ain steam safety relief valves.

2. ?..e cendenser via the - rbine bypass valves.
3. C=e er =cre feed pu=ps or c:her steam driren auxiliaries vi-h exhaus:

'O to -he a:=osphere er -he ccede=sers.

.

d s
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O.
k. The atmosphere ria steam d mps.

_

2.k 3atural circulation vill be indicated by a tan u ature difference betwee:
bot and ccid legs. For shutdown frem full power -#.th a fe.1171. adiated
core, the RC cutlet temperature vill rise to approximately 63CF and then
begin to drop. Se steam generator pri=ary outlet tasperature vill obtain '

a constant value of approximately 555F.

3. IIL"5 AND PREE";"C33
-

1. During natasi circulation of reactor ecolant, steam generator level =ust ~

:ot be greater than 288 i=ches en the operati=g rs=ge 1:strumentatien.
2. Do not operate feedvater pu:sps with steam conditicas ;elev the mini =um

required fer feedvater pump trubi=es.
3. Decay heat removal ria atmospheric steam. dumps can centi =ue at a constant

CA7G of 55CF as 1ccg as sufficient make-up capability exists to balance
the leakage frem the seconday plant syste=s.

k. Do not deberate while on =atural circulatien.
5 Scration =ay be done aiter =atesi circulatien is indicated by te=perature

difference betweer. hot and cold legs.
-

0

0

. . - _ _ --
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! k. LCSS Cy FtCW 'C""! SE R'ECR C3I"'ICAL

4.1 Symptcas
1. Reactor Wip

2. RC?'s trip annunciated
,

3. RC Flev decreasing
k. RC Temperature and ;ressure increasi=g

.

4.2 := mediate Action
1. 7erify Reactor trip and perform Reacter trip procedure CP 1202 04
2. Verify the fo ncvi=g in the ?eedvater System

a) Main Feedvater bicek valves shut.
b) Startup Feedvater bleek valves shut,
c) Emergency block valver open.

h.2 Follev Up Action
1. If the plast is >15". pcver, ;crfors =r verify the follevi=g:g

)s
a) Electrema.3:stic Relief 7alve reseated.
b) CTSG levels ine easing due to emergency feedvater flev.
:) '4 hen RC paps have coasted devn, verify astural cir:ulatica flev

is established.

d) Attempt to deter =1se sed ecrrect :ause of RC'3's tripping,
e) Restar c e RC pu=p is each loop per RC ?mp operstien precedure

;

CP 1103 5. 1

1f) If RCP's cannet be star.ed, =aistai: RC tempersture by ---"=''y i
\

pcsitiening the trbine bypass valves. For eccidevu see ::cidavn I
1by natural circulati:n, CP 1202 3k.
!

2. Curing hestup cr eccidevn vita the reacter critical, perfors the
folleving:,

a) Ilectresag=eti: Relief valve resests,
b) OTSG levels incressing due Oc emergency Feedvater flev.

c) C;e= the electri: t i ren emergency feed pump discharge pu=p vs.lve.
1) Start the electric drive: eme gency feed u=p.

D e) D ip the =ais feed 7=ps . |
,

\

. - ~ - - , - .. - , . - , - , - - , , . - . .
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. O'
f) Atta=pt to determine and ccrrect the cause of the RC?'s tripping

! g) Restart one RC pump in each icep if cooli:g i:vn er if possible
k RCP's if hasting up per RC pump operstien procedu.re CP 1103 C6.

h) If pumps ars started secure emergency feed line up.
1) If RCP's can not be started, =aintain RC tempersture by sacually

positioning the turbise bypass va.lves. Ter ecoldovn see ecoldeva

t7 :stural circulatics, CP 1202 3k.
~

.

9
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|
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$. *053 CF FLOW CCH3G EA UP OR C00CCW VI''E RC PUMPS

| 5.1 Symptemes

1. RC Flev decreasing

2. All h RCP's trip anrmiated
3. RC temperatures, pressure, and pressuri:er level increasing

I

$.2 *= mediate action:.

1. If safety reds ate withdrawn, veri.^/ Reacter Trip.
2. Perfors er verify the folleving is the feedvatar systen:

a) Mais Feedvater block valves shut
b) Startup feedvater bicek valves shut
c) Baertency block valves open

3. Open the #2 energency feedvater pump discharge valves and start the,

|

|
pump.

h. If the turbine bypass valves are open shut them.
5 Verify estursi circulatien elev is established.

.

5.3 Fc11cv Up Action:

1. Verify CTSG 1evels increas!.ng to er at natural ciredatien level.

( ).
2. Attempt to determise and correct cause of RCP's trippi=g.
3. Restart RCP's per RC m cperstien precedure cP 1103 c6
k. !! RCP's can be started secure emergency feed li e up sud restablish scr=al

feedvater line up.
5 If RC?'s essect be stared, maintain RC temperature by manually ;csitioning

turb17.4 5.ypass valves. For cecidevn, see Cecidevn 27 3atursi Ciredati:n,i

! 0F 1202 3k.

1 .
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TITAM STST!M FUP:URE

OP 1202 24

.

1. MRPOSE

nis procedure ;revides necessary cperator actions in the event of a stesa
'

systan pipiss failure.

2. DESC3:?"!C3

2.1 Ruptce of a stess or feed lime has a range of effects based en size and
locatica c; the rupture. Sis precedure treats verse esse effec *s, for

smaller treaks the operster. action should be dictated by the site.ation.
2.2 The steen syste rupture treated in this procedure is say ruptce devn

stess of the last ser:nal feed line check vslves. "'he rupture =ay or =sy,

=ct be isolated by the closure of the =ain turbi=e stop valves.
s

3. 124m A:in RECE":'!CNS
3.1 Fcr a 3h inch double ended rupture at end of life conditic=s and =axi:rm

erth red stuck cut of core vili cause return to criticali*y -#.*his the

fc11cving indicated ti=es, if se operater ac*1on :: step fiev to the

affected C*SG is taken:

ICS Si*uatien Time

'ic centr:1: Feed flev :nax. frca 100 sec==ds
one = sin feed pump

Centrol at **-'d-= OTSG 1evel 175 secends

3.2 If the IS systans are actuated by decreast g RC system pressure or

high 33 pressure operster action vi 1 be required to prevent the pressurizer
frem 5 1=g solid.

,

L

- __
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'4 34 SYS"T4 32EAK tog &w4 C? "T!' LAST TEED L*3E CEE::X VAL 7ES

4.1 Symptcas
1. Rapid decrease of steaa pressure a=d/or unit electriesl 1:ad de;eede=,

|

| upon ICS : node of operation. "'he ICS should cause increased feed flow
due to megawatt or turbine header pressure errors.

2. Rapid decrease in pressurizer level.
3. Rapid decrease is reacter coolant pressure.
h. Rapid reduction is reacter ecolant system cold leg temperature.
5 Reactor trip i=1tiated by high flux (negative sederater coefficient)

or low coolant pressure.

ti. For a ruptur* inside the reacter tuilding: Indication of 1:creasi:g
reacter 54'4***g pressure, temperature, and radicactivity (if an CTSG
tube leak existed).

7. For a ruptare outside the reacter building: Noise =ay be heard in the
control recs or reports ade frem persen=e1 cutside the centr:1 recs.

4.2 =nediate Action~
*

.

1. t-1p the reacter if not already tripped.
2. Follev nor=al reacter trip procedure CP 1202 Ch.
3. Upon detersi=ation of which loop has ruptr ed. perf:rs the follevi=g:

a) Select the unaffected icep fer header pressure centrol.
b) Cicse all feed bicch valves in the lecp ruptred.
c) 7erify m4"**m level centrol is established i= the unaffected CTSG.

|

d) Cicse the turbine bypass valve in the affected icop.
e) Cicse Aux 11ary Steam supply valve en affected icop.
f) Throttle the bypass valve in the una*fected icop to establish

RC ccoldown.
k. If pressurizer level is telev the recorder scale, er RC pressure

.

centinues to decrease, -=-"=''y initiate HP i=Jecti:n.
5 If the reacter ret ==s to criticality, perfers the f=11:ving:

a) %nually initiate .7D injecti:n
b) Trip one RC pump is each icep. If RC pressure-temperature relatien-

ship is such that vould cause cavitatien. Step sli RC pu=ps.

.
--

Rev. *

'
0? 1202 Cate: c/3/~1
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6. Observe if steam ;ressure is bei g restored is c=e er both CTSG's.
.

!" so, per'r:3 secti:n k.k. l' :ot, centirse with k.3.

k.3 Follev-up Action
,

1. Have plant personnel attempt to locate rupture without endangeringi

themselves,

2. One by one, isolate the fc11cvi g systems:i

's) Rehest steen system.
b) Auxiliary steam supply frem mais steen line.

| c) Mrbine bypass system.
3. If no effect is noticed upon isolation of the above systens, restore

i the system to cor al operation,

k. If the above actions bare not isolated the rupture, the ecly reami:1 g

locations are safety valves en both steam iises. Pressure should be
.

re-established by iesenti g the steam safety valves.

5 * ten pressure has been re-established is c=e or both iceps, continuea._

with Secti:n k.k.
,

L

k.k Follev-up Actics
1. Establish feed fiev to the unaf*ected CTSG(s). If necessary, =anually

throttle the t-arbine bypass valve (s) to allev *eedi g frem the
! cc=densate ;'mps.
l

2. Feed water bicek salves f:r the CTSG vith the rupture shculd be left

! shut.
i

3. Se u:sf*ected C'"SG is being ecutrelled at sisirm level.

k. '4 hen pressuri:er level is restered, the EP injection =ay be blecked

and =cr=al :ske-up and bcron additics established.

5 " ecay heat pumps should be blocked and s:cyped as long as RC pressure
is greater than 200 psig.,

5. 'Jpen establishing scr=al c cliovu per CP 1102 11, s :p the RC p- p
is the ice; vith the rup ure.

I
!

U
_
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|
10SS CF E"."_*R( GUZRATOR FEZD'

CP 1202 26

1. P'JRPCSE

1. To defi=e operster action f=11cving loss of feed vater flew to ese er
*

both steam 6enersters.

0:erstien Sectics

I. ass of Feed'to 3cth Steam Generators k

Loss of Feed to One or 2cth Steem 5
Generst:rs

Loss of Feed to Cne Steam Generator 6
Case : .

loss of Feed to One Stess Generster 7
Case 2

I Feed System 3reak Upstream of Last 7eed S.

*ine Check Valves

2.1 Ohe : mbinatics of feed control valves a=d variable rpeed feed p=;s are

scr= ally used to control Feedetter fiev. S e Feedvater ymp turbines are

supplied with steam frem the Auxiliary Steam System, shich is fed frts

=ais steam, lov pressc.re extrsction, 0; the Aux 111sry boiler.

2.2 !s the event of a 1cas of both feed water p.=tps the =ais a=d startue feed

bicek tives shut a=d the merge:cy feed bicek vsives vill open. Se #2

(steam driven) emergency feed m vill autc=aties117 start. 3 the event|

the steam supply to #2 I=ergency feed pump is lost, #1 (electric driven)
emergency feed p=p =ay te lined up and star ed to insure a su: ply of feed

to the CT"u 's .;

|
, .

2.3 5?"_''C1".T"S :

1. OTSG 1evel f=11:v1=g less of':cth ?'4 pumps to be at icv level setpcist

en the star up ssge.
' 2. * css of toth TJ pu=;s trips the =ain turbine and starts the mergency,

. \'

l % feed p=p.
-

i O
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3. TV control tal'te delta ? eg:als 35 psid.
*a Feed p.=p succion pressure (less than 50 psig) vill result in Feed*

pnp (s) tripping.

,
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3. LDC 3 AsD FRICAU"1CNS:

1. Mi=i=:= emergency T; temperate.re equals 9CF,
2. Veri.^f a icv /cero T4 flov 1:dication by ecmparisen with an independant

sig=al, i.e. decreas1=g level, valre positics, m speed. An errc=eous

flow sipal ::ay ocherwise cause overfeedi=g. |

.
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4.1 Symptoms:

1. Cecreasing CTSG 1evels
2. Decreasi:g TJ .".cw
3. Main turbine trip

k. Prebsble reactor cip if above 5% power.
*

4.2 Immediate Action:
1. 7erify reactor trip er =anually trip reactor
2. 7erify energency T4 pump star:s
3. 7erify CTSG 1evels centrolled at icv level setpcist en

startup range.

k. 7erify startup bicek valves A and 3 closed

i 5 7erify =ain bicek valves A and 3 closed
6. verify energency bicek valves A a:d 3 cvened
7 7erify turbine bypass valves centr:1 at l'OiO psig

h.3 Tellev Up Actica:
,

1. Rectify T4 pump trip conditica
2. Restart 74 m a:d initiate sc. a1 feed when level is at

icv level setpcist

3. Shitdevn emergency T4 pump
k. Prepare for reactor-turbine res A-

.

.

4

8

9

|
l
'

O

- -- - -- - . . - . - _ -



_ __ _ _ _-_. __ __

l

__

1
1

I

.

.

p -5-
(s

.

5. 1 CSS CF FID TO C*TE CR 3C"'S STIAM GII!RA". 3S:

5.1 Symptcas:

1. Oecreasing C SG invels

2. Decreasi=g T4 fiev

3. Decreasi=g T4 pump turbise speed'

52 Immediate Acti:n:
1. Attaapt te recover ?W pump turbise speed by i= creasing ecstrel station

speed sig=al is manual.
2. Attetyt te open failed valve in =anual er by hand te restere T4 flev.

53 Tc11cv Up Acti:n:

! 1. If T4 pump t.:rbire speed is recevered in scual and 74 fiev and CTSG- ,

level are restered, return to =crual opere. tic =.

2. If both C*SG's are affected and 74 valve delta P es= ct te increased
^

te scrsal:
.

a) T:-ip the reactor

b) Trip both !eedvater pu::rps
c) Verify 3:tergency Feed centrei at 4 *- - CTSG 1evel.

3. If one CTSG is affected and 74 fiev centrol valve cances be opened:

7erify that lead en the u=affected C"'SG is reduced by the 205 to

balance Delta T, a:d that reacter pover is reduced te =atch T4 fiev.
If this succmatic actics is successed, the system 1 cad :.heuld settle

cut st abcut 15% (capacity of the startup T4 valves). If =ct succ esst'd ,
r.:.nback 1 cad and trip the reactor and repair valve as required.

|
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6. ICSS CF ?IID To CTI s pE ,INEP m a sz I

6.1 Symptems:
.

1. Cecross1=g OTSG 1evel.

'2. W flow indication high.
3. Oecreasing W pump turbine speed.

6.2 :=inediate Action:
1. C;en FW control vali*e in :::anual to centrol CTSG 1evel, and balance

,

the lead on the OTSG's te obtain a ero AT .

6.3 Tollow Up Action:
1. Correct flow signal and return to autcmatie operatien.

.
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T. 1035 0F :w 5 OTI S""IE4 SITi2ATOR OASI 2

7.1 Symptcms:
1. Oecreasing CTSG 1evel. ;

2. TJ fiev :ero.

3. TJ centrol valve Oelta P increases.

7.2 I= mediate Action:

1. Attempt to open T4 bicek valve manually.

.7.3 7c11cv Up Actica:

1. If 74 bicek valve cannet be cpened:

7erify that lead en the unaffected CTSG is reduced by the ICS to

balance Delta T and that reacter pcver is reduced to catch TJ fiev.

If this ausc=atic action is successf.:1, the s/ stem 1 cad should settle

cut at atcut 15". ..
,

i

If this autcmatic actice. is cet proper runback systa=:'lcad and trip I

|I

the reccter. Repair the valve as required.*
,

.
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8. FIED SYS"."iM 3RZAK UPSTREAM CF 1AST TEID L:32 CZECIS VM.7ZS .

8.1 Symptens
1. Less of electrical lead Ind/or steam prassure, depending upon ICS

centrol :nede. Less rate is sicver than in steam line rupt=e until

CTSG (s) have boiled dry.
2. Large upset is CTSG feedvater flov.

,

3. !screase in RC pressure and temperature. C;ani=g of electremagnetic
relief valve. .

k. Increase 1: pressuri:er level.

. 5 Reacter trip initiated by high temperature, high pressure, er
pressure-temperature relatic= ship.

8.2 !: mediate actic=:
1. If any reacter prctectics 74 *ts are exceeded, withcut a reactor trip. "

trip the reacter.

2. Follev =cr. al reactor :-1; precedure Op 12C2 Ch.,

3 7erify emergency feed flow is established. If not, establish emergency
feed flew as follevs:

a. Shut =ais and start-up feed bicek valves
b. Open the energency block valves

Open #1 emergency feed pu=;s discharge valve.c.

d. Start the #1 emergency feed ;=mps

Cbserve the following:
.

a. Approxi=ately equal, cen-zerc, e=ergency feed flevs have been
established to both CTSG Iceps.

b. RC cecidevn has begun.

30*2: *f these are happening, perfo: 2 sectica S.h. If act , perfors

Sectico S.3.
.

3.3 Tellev-up actics:
1. *ise up emerge:cy feed pu=p discharge valves to feed to one OTSG

ortly.

3C"2: Teed flov readi gs =sy be used is a clue te vnich CTSG emergency
feed line has the leak.

_ _ . -_ _ _ _ . _ . _ ,, .- . -
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2. If pressure is set hetered in the CTSG being fed, line up to feed
the other CMG.

3 If pressure is =ot restered in the CTSG being fed, conti=ue <ith 9.h.

8.4 FollevdpAction:
1. Attanpt *o isolate n pture, if rupture can be isolate the plant =ay be

returned to ;cver. If rupture is in mergency feed line, the plant =ust
be eccled deva and the emergency feed line repaired.

2. If npture ea--at be isolated, proceed with RC cocidown us1=g cce er
both OTSG(s) per cocidown p:ccedure 0? 1102 11.

;

i

% :
1

I

i

I
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' FRESSURN A35CRMAL OPERA 0!CES 1

|

OP 1202 29

1. ?1E*CSE
1

1
*

To provide precedures for the folleving abacrual cocditicas.
,

Title Section

leaking er Incperative Pilot C;erated k *

Relief Valve
leaking Code Relief 7alve 5

Inc;erative Heater er Heater Bank 6

Malfmetion In level Indiestica Cr Centrol 7
|

| Insufficient Sprsy Valve 3ypass Flcw 6
'

Spray 7alve Failure 9

2. OISOR *?"!ON

2.1 *he principal res; case to a leaking pilot operated relief valve is *a

close the isciatien valve a:d repair at the nex. cutage.
I

1
2.2 *he principal respcase to a leakirg ecde relief vs.lve is to determise the i

leakase rate and verify that continued operatica is ;ermissible. ;

2.3 "he principal res;cuse to an incperative heater is t,o locate the fault I

and de-energi:e the affected heater.
1

2.k he principal response to a malfe.seti:n 1: level centrol depends en its "

|
=agnitude. |

!! a discrepancy is level 1 dicatica exists whi:h does act

:scr: mise safety, the =alfunctioning ecmpenent =ay be

recalibrated or replaced sad operatics centi ued.

If a discrepancy exists which r.capremises safety, -he
.

plant =ust be shut i:vn.

(TS) 2 5 *he pri=cipal response to insufficient bypass stray flow is to '= mal'y
I thr:ttle the =ain spray valve er to sprsy inter =1 tently to =aistais spray

line te=;ersture withis * ' d ts,

w

.

Rev. 2 1202 29 Cate: 12/17/72
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2.6 The princi;al response to an inoperative spray valve depends en the failure.

\
If the valve has failed open, close the block valve. If the valve fails J

:
closed, : maneuver with can.ica. |

3. LIMI"3 A.T PRII:AU"'!C3S

3.1 Pressurizer heater capacity of at least 126 r4 should be operable during
reactor operation.

3.2 The intemediate position 1 bit switch (auto syrsy seeths of hC5) for the
spray valve is overrif. den when in mamta' control.

3.3 Ccaplete loss of pressuri:er level indicction rectires ' Mate reacter
shutdown.

3.h The pressuri:er spray bicek valve cannot be fcgged. It will open or
close completely when a centrol signal is initiated.

(OS) 3 5 The 'ar**= AT between spray fluid and the pressurizar is h30 F.
|

*

|
.

.

.

.-

.

.

O
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, k. ImG CR ~3CPDA7*7T 3*LC'" CPUrr ?.E.3 7Al'.*!
1

k.1 Symptoms

"1. Relief valve discharge line temperature alarm (200 ?).
2. Excessive sakeup flov.

'3. F.igh quench tar.k tampersture.
*k. Increasi=g quench tank level

k.2 Probable Cause
1. Leakage say be caused by failure of valve to resent preperly or a

! damaged seat. ?silure to operatie say be caused by loss of the
l

j pilot actuator power supply, bisding of the valve er actuater er

( failure of the pilot actuater.

4.3 1= mediate Action

1. Close the relief valre bicek ralve if leakage is greater than that

alleved by Technical Specifiesticas. (No i= mediate sation is required
if the valve fails to open.)

4.k Fenovup Action

,

1. Repair at the next shutdevn.
!

|
t

I

l
,

1 .

.

1

!

l
.

s

\
J

.
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5 lIA. O CODE RIl!I? 7A173*

5.1 3 mptcss7

1. Relief 'ralre discharge line teurperat'ae alars (200 7).
2. Excessive sakeup flev.

'3. High quench tank temperature. '

'h. Increasing quench tank level. *

5.2 Probable Cause
1. 7alve leakage may be caused by failure to seat properly or a damaged

.

This peccedure addresses itself to those leaks within limits ofseat.

Technical Specifications. ?ct larger leaks, roter to OP 1202 26, Loss
of Reacter Coolant.

53 h ediate Action
1. If the leakage is in excess of that allevei by Technical Specificatices,

the reactor =ust be shut devn and the valve repaired.
5.k Follevup Actics

,

1. Repair prict to resuming opers:ica.
'

.

1

.

O
.
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6. UCPE?.C:73 P'"SL*R3 ET.A"'IR(S)

6.1 Symptens
1. A heater tank fasis to indicate energi:ed for RC pressure below the

set;cint.

*2. Pault indicatica (if provided in the electrical circuitry) on one
cre :scre heater groups.

'3. Abnormally lov hester current.

k. Abnormally sicy RC pressure response when heaters are energi:ed.

6.2 Probable Ca se
1. Failed heaters.

l 2. 'efectire centrol systas.

6.3 I:mnediate Action
1. C;erate bank '===1'y for defectite pressure centrol system.

2. ::e-energi:e heaters sheving fault indic' tion fer fault cenditica.a

6.k 7c11cvup Acti n
Reseter 0;ers 1:n nay centinue within the li=its =f 3.1. *

i
,

t

1

1

.

.

|
|
!

;
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1 7. P'.2SSt,*RCIR *,I'7C. I."OMAf!CN OR C0!r:ROL .VETT3CCON
i

71 Sympicas

' ne cesrpensated level indication differs frcr. the other by scre than1. O

1.C%, as recorded on RCl-LR.
2. One uncespensated level i=dicasica differs frem the others by scre

than 1.05, as read by clant ecaputar.
3. , The uncesrpensated i=dicatics of a trs smitter disagrees with the

ecupensated indication by more than:
7 inches !=r pressuri:er temperature 600 to 67C7.

16 inches for pressuriser temperatures belev 6CC?.
k. The usccmpensated indicatica en the remote indicater disagrees with

the ecupensated i=dication by scre than:
s

16 inches fer pressuriser temperature 6CO to 67C7.
26 isches for ;ressuri:er temperatures be.t.cv 6CCF.

5 aC =akeup 1cv does =ot saistain pressurt:er level at se: point.
7.2 Discussica

1. Ccaparisen of unce=pensated indicatiens vill help iccate a tv:smitter ,

problem. Facual ec=pensation of these i=dicaters vill help locate
a lev 1 ce=pensati:g at:plifier er recorder ;rchlem.

2. Checking sakeup valve position demand say
.

help iceste a problem in the s=plifier er recorder.
!

,

3 Ccmpari=g indies:1ces using each temperature trs=smitter vill locate
a problem in the element er transmitter.

k. Pressuriser level control problems with :o sece=pa=y1=g level infer =atica
idiscrepa c71:dicates a ;roblem in the level controller er =akeup valve. |

73 := mediate Action
1. Label the affected level indicatic=s as cut of calibration. Calibrate

j

the affected cc=penent(s) at the earliest availshle opportunity.
2. If affee ed indies:1cus vary by more than i.C%, label the offendi:g

i*

componer.ts as cut of service. Take i= mediate setics to schedule
repairs ss enly im c h els rs=ain 1: cperatien.

3. Centrol pressuri:er level en properly cpersting che::els. :t :ve '

level i:dicaticus agree, withi: the limits above, svitch level centrol
tg One of them.

|

1.

Rev. ? '.202 29 Cate:_'2/* F~?_
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3CTZ: '4 hen svitching transmitters, take sasual ecatr:1 of the =akeup
,

valve to avoid response to potentially false signals.|
|

( k. If there is no agreement, or the renaising che els drift apart by

: acre than k.C5, take manual control of the level, shut off heaters and
begin plant shut. dows. Use th'e icvtst isdicatica for heater ;rotection

; and the highest to prevent excessive level.

30r3: If pressure cannot be saistained, and the operator calculates

that the heaters are covered, heaters =ay be .=m=Dy opersted

to :maintais RC pressure as required.
'

5 If all pressuri:er level indication is lost, the reactor sust be shutdown,

if operating, and the NES must be eccled down. This can be acecmplished

by doing the following:

NCTZ: "'his procedure ass:nes that pressuri:er level was is its cer=al

sege when indicatics was Icst.

CAU ION: This assumes :ero leakage frem the system. Carer.:1 attention

should be paid to RC systen pressure a=d other

\ parameters to detect a=y sig: of a leak. A sudden i= crease is
RC pressure sight i=dicate that the pressuri:er has reached

a solid vater state. Convers17, a suddes decrease in the

pressure sight indicate that the pressuri:er has enptied.

a. Shut the plant down per appropriate plant procedures and the

fc11cvi=g:

b. Concurrently with cooli:g devn add water tt: the RC system frem

the .W tank, in amounts derived fres 71rre 1202 29-1. 37 knowing
.

the gal /in of the W ta=4 -k=cvr.- amounts =f water ess be added to the
RC3.

30"'3: Since the W tank volume is issufficient to supply all of the

vater required, k=cvn amounts of react:r grsde water vill have

to be -batched- into the W tack fres an appopriate source.

CALT ON: A carer.:1 inventory of T(ave) and =akeup vater , both t:
.

the RC3 s=d the W tank, vill ha to be saistained.

c. Shutdeve the reacter and ::sti=ue ecoldevn. Add vater as indicated
by ?irre 1202 29-1. See. example i sad 2.

O
\

.

! Rev. 0 1202 29 Cate: ___12 /1 ? /~C
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7.'4 Follovup Action
1. Using the analytical checks above, locate and correct the :salf.:nction.

Maintaini:g r. constant load (for cases where rer.ctor is =ot shutdown)
i

v111 aid in locating trouble,

2. Reactor operatien with the level ecmpensating amplifier cut of service

requires that pressurizer level and headers to centrolled =anually.

1

|
i

)
i

O

.

.

O
.

Rev. 2 1202 29 Cate: 12/15/ ?



.

.

.

|

I
i

-9=
s

1
1

l 3. "75UF 0.I:!"' e'.ISSUR'*23 SF*AT '7AL*/T 3Y' ASS FLOW.
i

3.1 Syrptcas
1. Abnor:nal differenca betveen RCS and pressuri:er beren (.0ncentretions.

2. Abner =al difference betseen pressuriser spray line and icop A 7 cold
temperatures.

8.2 Discussion|

1. ':'he bypass spray valve is adjusted' for 1 - 1.5 GPM fer cornal
operating ecaditicas to maintain pressuri:er boron concentratics
close to that of the RCS and protect the spray nos=le.

.

3.3 I::nnediate Actica
(OS) 1. Manual.ly operste the spray valve to naistain line teur;erature within

,
l'*dts.

| 3.4 Follevup Actica
1

1 1. At the earliest availsble opportunity, reset the br, ass spray flev

L ,

|

|

|
'

[
,

l

I

1

I

q

l

i

l
i

|

|

.

N
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9 "tE55JRS. SF#Xt VAIY! ?ACURE
i
'

91 Symptens
1. Spray vulre indi:stes closed when RC pressure is above its opening

setpoint.

|r. . Spray valve indicates open when RC pressure is belev the closing

pressure.

3. Abnormal change in RC pressure withett assceisted change in pressuri:er
level.

9.2 Probable cause
1. Loss of valve : noter er control power.

2. 7alve motor failure.

3. Valre binding.

16 Control contact failure.

93 L: mediate Action (Failed Open)
1. M to close spray valre :nanuany.

2. Close sprsy bicek valve if unable to close spray raive -=-"=''y.

3. Verify hesters . eturn pressure to no: :al.
I= mediate Action (Tailed Cissed)
1. Attempt anual centrol.

.
,

2. Maneuver with cautien obser ring RC

9.h Follevup Action (Failed Open)
1. Manuany centrol sprsy flev using the bicc3 valve if necessary.
?cuovup Actica (7 ailed Closed)
1. Stabilize reactor pcver until repairs can be nade.

.

.

O
<

Rev. 2 1202 29 Cate: 12/11/72
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Reactor at power, T(ave) 579F, ;ressurizer level is corsal ra=ge
1. tile ecoling down tres 579 to 5657. add n50 gs2cus of ater.

See ?irc.re 1202 29-1. -

' tile c oli=g down fr:s 565 to 555 ?, add 1000 ganens of water.2. =

See Fig re 1202 29-1.

3 Centinue ecoli:g devn and adding 2000 gaCons of vater bet men each of the

fenoving temperatures:

555 - 525 - 500 - 465 - 430 - 395 - 350 - 305 - 250 - 135 - 90
NOTZ: 2000 ganens of vater is approximately equal to 84 inches of pressurizer

levol. "'his veuld elisi ste the langer of uncovering the heaters er

going solid when starti=g frem the termal rsege of t'e pressuri;:er.

(N
>
%

IZAPI 2

Reacter shutdovn, Te SCO ?, ?ressuri:er level 1: corsal rsege.
* tile :coling down "re:s SCO to k9CP. , sdd TCO gal. of atar.1. a

See Fig. 1202 29-1.

I

!

I
:
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C73 UNIT #1

."$2GPJCID CO:P"RCL SYS'"ZM

A3NCRMAL OFI?JCION

CP 1203 1
.

1.0 SUF?CSI
"he pur;ose of this procedure is to describe operstics of the integrsted centrol
system tiring periods vues the unit master centrel statien is in trses as a
result of one or =cre of the =ajor centrol statiens is sanual (or hand) or
as a result of other external isputs.

,

2.0 OESC3??"!CN

Trs*'ag is defined as the = ode of c erstics when, ine c sc=e sbner=al
eenditi:n, the unit is being ''~dted in its producti:n of : agavatts. Is Order

to =aistais eccrdisatier. Of all c=ntrol variables, the unit must track, Or

follev, ths: conditi:n. A=y One or more of the felieving cenditi:ns vill
s

) cause the ==it master to go isto 'cle tracking =cde:

Y (1) Unit cpersting under cross-li=its (vhen the difference hetveen reactor
pcver and reacter de=asd exceeds plus er =isus 5,1 or the difference
betvees feeteater de=and and fee & eater ' lev exceeds plus 5%).

(2) Wmsfer of the steam se:erster/r-seter = aster to =anual (turbine
folleving).

(2) Trsaster of both feedwacar loop demands to anual (:urbine

folicwin e) ., ,

(h) 5snsfer of either the Oissend stati:n er the 3siley Eesctor demsed station to

=anual (turb1:e follevi=g).

(5) Orsnsfer of the turbine centrol stati:= to sacual (reactor / steam generster
falleving).

(5) T-1;;1 g of both ge=ers:cr treskers.
(7) Rese ct tri;j

.,

I

| 2.2 3CTZ: * all csses, the u=it 1:ad dema=d vill feliev the genersted =egsvatts

! i: Order to mistais -he pre;er relaticeship betveen -hese staticus in
1

automatic sad these '.s =anual.
.

.
'

s

/*
'

a

- - - . -, n. , . - - , . - - - - - - -
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3.0 M*A"!C35 .tTD ?RECE""'*NS

(1) Oo not exceed specified leading (or unicading) restes.
(2) If a station is in nanual, it is the cperators respcasibility to provide

the necessary inputa for unit r.mback should limits be exceeded. .!n
effect, the operator must perform these fenetiens that vould otherwise
be perfersed automatically.

(3) Unless absolutely necessary and except for p1 ant startup, do set put
~

more than ene feedvater valve or feedvater pu=p in =as.ual ac the same
time. "'he unit does =ct necessarily go into track vith the feedvater
valves or pumps in manual. '41th the remainder of the system i= autcmatic,
feetester centrol say beccme difficult 6.tring lead changes.

(' ) If, whils centrei'*"g the reactor frca either the 2a11ey reactor de=and4

stasien or the Diamond statica, a 74 cress 1*'4t occurs, adte.st the-
reactor ;cver to be ecmpatiable with the total feeteater flev.

(5) If, while centre''* ? vi h both locp feedwater demands staticus in -

hand, a reactor cress-11mic occurs, adjust the cocal P4 flow to be
..

comparable vich raa.ctor ;cver.
-

(6) ~4h11e in manual centrcl at either the 2ailey reactor demand statics or
Dianced reactor ec= trol statica, do not exceed 'lC25 pcver.

(7) 2efore switching ?te Ci=--"d Red Centrol Statics to autcmatic, ensure
s valid neutren signal exists frem the selected ?cver Range N.I. chsenel
to the IC3.

1

l
1

1
,

l

.

9

9l

.
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k. 0 PRec2:t ?2 .

k.1 'Teutres a=d/cr Teedvater Cross-Limits
(1) If the reacter, regardless of the unit icad de=and, changes its

;cver level to . peint scre than plus or minus 55 different

fran the nentren pcver demand, the feedvater centrol vill respend to
this change by increasing er decreasing feedvater flev. to be ecmpatable
with the changed neut.m pcVer level. titch both feedwater demand
statiens in sanual the automatic control vill not function, ana the

coerator must adjust feedwater centrol as necassa7 to maintada

the preper f.aedwatar flow /nautron power ratio.

(2) If the feedwater fiev d: ps more than 55 belev the feedvater demand
signal, the nacter centrol vill respend by decreasing neutren
pcVer, autcmatically. If the reacter centrcl is in manual, at

either the Dissend Statica er the 3ailey Feacter iemand Statien, the
reactor pcver =st be nduced :nanually. An increase is feedvater

fiev abcve 5% of the demand signal vill =ct au:castically increase
reacter ;cver.

|k.2 .rsesfer of Steam Generstcr/?.eacter Oe acd To :'s.nual
*

(1) Sis places the centrol in a turbine felieving =cde where stess
generatien is u= der 0;erster centr:1 and the :rbi=e ec=trel

(assu=ing it is is automatic) has respcasibility for maintaisisz
turbise header ;ressure. An increase in stens generation cornspends
to an increase in turbine output because the turbine header pressure
is saistained while steam fiev rste is isenased. Li'.evise , a

reductica is stesa ganeratien vill result is a reductica in turbine '

cu put.

(2) 'he reacter a:d feedvater ecstrels respend in pars"a' - =anually-
* initiated icad e.anges at the reacter/ steam generater demand statics.

~his centrol =cde is charsete.-iced by relativelr siev system respense,
but ver/ securste and espid turbine header pressure :catr:1.

9
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k.3 Sansfer Cf 3cth ?eedvater lecp remand Staticus To Manual.

(1) The unit lead vill respcad to changes at either feedvater de=and

statien. na unit delta TC vill revert to manual and should
be monitored and saintained at less than 57.

k.k dansfer Of 'ither Se Diamend Or The 3ailey Reactor Oemand Centrol
Statien to Manual.

*

(1) Unit lead may scv be controlled frem the Sa11ey er Dia=end Statier.
provided the Diamend or 3ailey Reacter Oesand Staticn, respecti'tely,
is in autcmatic. Se reacter pcver =ust be kept withis 10 and 1025
to satisfy the steam generator /reacter relatic= ship. -

(2) The reactor pcver must be kept within the speci*ied li=its with
respect to feedwater flev.

(3) The Dia= cud Statien, if in manual, esenet be trsssferred to autcentic
I if a =eutren error of greater than plus er =1 us 1.0 5 exists or if
i auto ICS ;cver is lest.

k. 5 Trs=sfer of 3e T:rbine Statien To Manual.
(1) "'his places centr:1 in the reactor /steas generster felleving =ede

where the reacter/ steam generster -m* tains the correct steam
ce=ditices (turbine header pressure) sa the turbine cutput respend's
to sanual centr:1 inputs. A spid respense to lead changes is
characteristic of this centrol =ede.

4.6 Tripping Cf 3cch Generster Cutput 3reskers.

(1) *41th both generster breakers cpen, the u=it is rescred frem the 3 rid-

and :o icnger supplias pcver to it. Se ge=erster vill supply -he

plant lead and the de=and upcn the unit is a ?>.=ctica of the ;cver
required by the plant. The unit load demand will follev the actual
genersted =egawatts.

k.3 Reacter Trip1

,

I (1) '4 hen the reacter trips, the turbine is also tripped, the feedvater.
1

'

is ccatrol'.ed to =aintain the stes= genersters at mini =us level,
and the turbine bypass talves vill centrol se header pr-ssure sat
point +125 ;sig.

(2) Se 01 amend red centrcl statien vill reve. to anual uten receint
of a reacter trip Jig =al.

J
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- 0FR UNIT 1

CPERATICN Wr:H I.ES5 "JIAN

KUR RFAC:CR CCCIANT RNPS

OP 1203 03

1. PJRPOSE

This procedure desdbes cperatien with less than four RCPs. The eparatiens
are as fo11cws:

Oceration Secticn
Three Pt=rp Operation 4

Two Pump Operation (One in each loop) 5

RC Pump Restart 6

2. DESCRIPTICN

2.1 The mclear steam supply systen (NSS) is capable of cperation, at
g reduced power, with less than four (4) RCPs. Cperatien with less than

:d1 reac:cr ccolant pumps calls for equali:ing return temperatures tc the
cere inlet and =aintaining an average emnperature of 579F in the reacter
ecolant locp with the greatest ra:mber of pumos mnrting.

2.2 Loss of operating reac cr ecolant pumps.
1. The less of a single RCP (with 4 pumps ini:ially cperating) results

in the ICS autanatically :u=ning the unit back to 75 percent cf rated
load if the icad is above 75 percene.

2. The less of any ccmbinaticn of rear.tcr ccolant p.n::ps which results in the
folicwing systen cc:xiitiens will cause a reactor trip,
a. One reac.or coolant pump in each loop vnenever reac:or ;cuer is

above 55::.

b. No operating reactor coolant penps in one icop.

c. Reactor power 1.10 times greatar than flew sinus a :adue:1on due

to 1:nbalancs.
.

v
| Rev. 1203 03 1/29/73
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3. LSI*3 AND ?RICATONS

1. "he average reactor coolant temperature in the reactor coolant loop
with the greatest number of operating RC7s is to naistained to 579.

2. The ===*=== reactor coolant inlet temperature difference allowed during
stesdy state conditions is 57 whenever the power level is above the,

point where neither steam generator is on low level control.
(73)3. Move the axial power shaping rod assemblias as required to naintain

,an imbalance within limits for the number of RC pumps operating.

.

.

-

.

.

-

, - -

.
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4. DiREE RC ??) CPERATI_ON

4.1 Aum action.
1. Feedwater ficw in each stema generator will autanatically be controlled

by the integrated centrol systs to appMmately a 2.4 to 1 flow ratio.
The unit will n:n back to 75% load if the reacter does not trip.

.

.

4.2 Operator Action.
1. If any portica of the control systs is not in sto the operator should

perform the nmhack S:nction on that control station =anually.
2. .If locp FW deand staticus are in hand the operator shculd ratio the

feed deands feeding to the loop with 2 RC pumps operating apprcxt:::ately
twice as mch feed ficw as the loop with one RC pu::ra operating. Then

fine tune his rrcio to obtain a :ero aTc.
3. If control systs is in auto verify n:nback ard preper feed water

raticing.

4
,,

4. Verify that suto/ manual tranafer switch has selected the Icop vich
the greatest nucher of pumps :anning for Tave centrol purposes.

.

.

|

|

(G
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|
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5. Te TC RNP CPERAUCN (C'NE IN EACH ICCP)

3.1 Auto Actica
1. If the reactor is less tLa 554 full power the systs will :un back

to 40% load and operaticn will be as with four RC punps.
5.2 Operator Action

1. If any Wa of the centrol systs is not in auto, c:arnally perfom
rehack on that centrol station.

2. If the control systs is in anco, verif tunback:f

.

I

'
.

.

.

.

I

1
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RC RNP TGSTAR"'

6.1 Restart of 1 RC pap cperati.M
1. Reduce the lead danand to <2:1 F.P.

Nm!: As the unit decreases load, de feedwater locp with one RCP
cperating will be level linited first. his will cause AT

c
.to be greater than 57.

2. At 22 percent F.P. poi.h or verify the following:
a. The c:n2se of the trip is detemised and cleared.
b. Reactor pcwer is less than 2:1. If net, placa reactor demand

in hand and red:sca pcwer.
c. Restart the RC ;uma per Reactor Coolant Pump Operation, OP 1103 06.

.

6.2 Restart of tw RC pumps.
1. Reduce lead denard to <221 F.P.
2. At 22 per cent F.P. perfem or verify the fo11cwi.7:

a. ne cause of trip is detemined and cleared.
b. Reacter pcwer is less than 22) if not place reacter denand

., y
station in hani and reduce power. I

'

Restart the RC pumps per Reactor Ccolant Panp Cperatica, CP 1103 C5c.
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