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UNITED STATES OF AMERICA
NUCLEAR RECULATORY COMMISSION
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

-~
"3
IN THE MATTER OF: ) Docket Nos.
) 50-329-0M
CONSUMERS POWER COMPANY ) 50-330-0M
(Midland Plant, Units 1 ) 50-329-0L
and 2) g 50-330-0L

The deposition of ALBERT SAVACE, a witness herein,
taken before Deborsh A, Parent, RPR, CSR-2364, and Notary Public,
on Monday, March 28, 1983, at or about 6:20 o'clock P.M., at

the Holidey Inn, Midland, Michigen,

APPEARANCES :

ISHAM, LINCOLN & BEALE,
BY: PHILIP P, STEPTOE, III, Esq.,

Appearing on behalf of Consumers Power
Company.

MICHAEL WILCOYE, Esq.,

Appearing on behalf of the
Nuclear Regulatory Commission Staff.
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- ALBERT SAVAGE,
2 was thereupon called as a witness, and having been first
» duly sworn, testified on his oath as follows:
28

MR. STEPTOE: This deposition is being held
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pursuant to the Rules of Practice of the Nuclear Regulatory
Commission and pursuant to agreement of the parties in the

matter of Consumers Power Company application for operating

licenses for the Midland Plant, Units ;'and 2,

This application is presently pending before the

Atomic Safety and Licensing Board.

’ EXAMINATION

e BY MR, STEPTOE:

o Q Would you please state yuvur name and your address, for the

w record? |
"g & My name is Albert B. Savage, S-a-v-a-g-e, and I live at

% || 122 Varner Court in Midland.

1Bl Q And 1 spoke, Mr. Savage, to Ms. Sinclair who said that she

" had an errand to run but that she would be here later. Do
“l yocu have any objection to going forward at this time?
6, A No.
7 Q And am I correct that you're not going to be represented by
» a lawyer here?
" A No.
201 Q Okay. When we spoke last week, you told me that you under-
" stood what a deposition is, but would you mind if I just go
n over it again?

A Okay.

41 q  As you know, you're under cath and I will ask you questions

= and your answers are transcribed by this lady so that we'll
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have a written record of my questions and your answers.

In general, I will be asking you questions about your
background and your work experience, about what you have doneg
to prepare to give this testimony, andq;hon about the sub-
stance of your testimony.

If at any time you feel the need to take a break, just
tell me and we'll take a break. If you would like to call
Me. Sinclair's husband or anybody else, we can arrange for
a private phone for you to do that.

At the end of the deposition, we'll get you & copy of
your deposition. You'll have the opportunity to read through
it and correct any mistakes which might occur either in
transcription cr any other errors that you would like to
correct.

If you don't understand a question, please let me know
because the assumption is, when I ask the question and you
give an answer, that you have heard it,

Okay.

Mr. Savage, it's my understanding that you have agreed to
testify on behalf of Ms. Sinclair with respect to Sinclair
Contention No, 4, 1Is that understanding correct?
Essentially. She gave me some papers to read about this and
I wrote her a seven-page thing which included her specific
contention and other things about the possibilities of

corroeion of the steam generators and so forth, In other
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words, what I would have to say perhaps is more general or
more broad than her specific contention, if that's all
right,

In general, the evidence in a Nuclear Regulatory Commision
proceeding is directed towards an individual contention and
the Board will be deciding to what extent your testimony will
be allowed if it exceeds the actual bounds of contention and
that is certainly one of the things that --

She said she had given what I wrote to somebody. I don't
know Lf she did or not,

Yes. Mr, Savage, I'll hand you a copy of a nine-page docu-
ment. The front page ir a cover letter from Mary Sinclair

to the administrative judges &nd the remaining eight pages

! " appear to be your testimony,
18 Would you take a look at that document and tell me if
" that is the --
" I rewrote my first page slightly. I have it there and there
" are on that also some notes in my own writing that were just
» incidental things that might come up in a course of a ques-
o tion or something like that, because I did this in a hurry
» and there were places where things weren't always completely
defined.
1 see.
This is it essentially, yes. This is it, yes.
! - Well --
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The front page is very little different from what I have
there.

Well, is this an extra copy?

Yes. -

MR. STEPTOE: Okay. I would like to have the --
yes, I would like to have this document that you gave me
which is an eight-page document entitled Statement of A.B.
Savage as to Sinclair Contention No. 4 marked as Savage
Deposition Exhibit No. 1.

(Whereupon Savage Deposition Exhibit No. 1 was

mar%ed for identification by the €ourt Reporter.)
Now, ¥r. Savage, do ycu intend to give any further testimony,
whether written or orel or other documents, in this pro-
cecling other than this Savage Deposition Exhibit No. 17
o,

Let's start with the last page, Mr, Savage, which appears
to me to be your resume. |

Is this resume accurate?
Well, I have some papers here if you wish to see them.
Are those your diplomas, sir?
Yes. I have three of them actually. I also have a Bachelor
of Arts Cumlaude because I was supposed to be the first per-
son to take a course in business administration and engineer-
ing, but my advisor died so that was dropped. But here are

these three diplomas. The Engineering with distinction
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corresponds to Cumlaude in Arts. There's also my Masters

2 there.

3 Q I'm not going to mark these diplomas but I note that they're

OI all from the University of Minnesota. -

S| A Yes. Here's my membership in the American Inetitute of

. Chemical Engineers which is elective which is saying you

? have to have certain qualifications. I was an active member

e cf that organization, This is just my diploma from the

® National Honorary Research Society. I'm a research engineer,

10 by the way, rather than a production and design engineer.

" The Scientific Research Society »f Auwerica is the same !

2 essentially as Sigma Xi and I was elecced to that while at i

'3; Dow and to the Beta Phi Hounorary Enpineering Fraternmity and

b the Phi Lambda Upsilon Honorary Chemicel Fraternity. My

% Bachelor of Arts was a major in chemistry and a minor in

e mathematics 80 I guess you've seen them all,

71 Q I take it that this resume on Page 8 is accurate?

"l A Yes.

", Q Okay.

201 A Do you want information about what I did while at Cascade

n P

2 I will ask you specific questions and go through this.

B A All right,

“i Q In the second paragraph, you stated when you attened the

» University of Minnosota and received a Bachelor of Chemical
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1' Engineering with distinction in 1934 or in 1935, excuse me,

( 2 courses of special relevance included resistance of materialﬁ.
3 Could you tell me what resistance of materials is?
4| A There were two courses. The course amounts to mechanical
o" design, pressures, columns, beams, all that sort of thing.
A There was another course which had to do with specific use
7 of chemicals in industry. This was before there was a hand
. booklet that had those things in it. So essentially I had
- one course in chemical properties and another course on
10 mechanical design. i
1" Q Would either one of those courses have included the co:rosicﬁ
12 resistance of materials?
uwj A Some of that was in the course of chemical resistance and
L also the electro chemistry course had corrosion in it, |
s Q Could you tell me what --
16| A I've worked, of course, with regard to corrosion since then,.
| Q Could you tell me how much corrosion was involved in the
llh second ccurse you mentioned on specific use of chemicals in
" industry?
20| A Well, materials you would choose say if you had a reaction
n with sulphuric acid as the medium, for example, or hydro-
22 chloric acid or chlorine or caustic, that sort of thing.
n| Q What materials you would use to confine such acid solutions?
24| A Yes,

' ’tﬂ Q Was there any discussion in that course of corrosion of
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materials due to the presence of contaminants in water?

In general in that course it was in larger amounts. Later on
while working out at Dow I did work that had to do with the
corrosion of paint cans, for example, 53 materials in the
paint, in making a polytex paint or scmething like that. So
this was -- the small amount of things came later, in other
words.

Okay. So that it didn't -- it wasn't involved in your course
on resistance of materials?

Only indirectly, yes

Now, cou'd you explain to me what your course on industrial
electro chemisiry involved?

Well, that was -- at that time I was thirnking of going into
electro chemistry which has tc do with things like chlorine
cells, magnifying aluminum, magnesium, that sort of thing.

It had to do with batteries, choosing metals to prevent

corrosion, things like that, if you had metals in contact,

what kind of voltage you would have between them, for example|

Again, did that course involve the corrosion resistance of
materials subjected to water with small amounts of contami-
nants?

Well, not ae much as small amounts, no,

What relevance did your course on electric power add to

the testimony as you've written it?

Oh, it's relatively of little relevance other than 1

————
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understand how powerhouses and turbans and generators and

2 so forth work,
3 Q Since this was 1935, am I correct in assuming that this
4 course on electric power did not inulud; any aspects of
. nuclear engineering?
¢ A No, it didn't,
T Q Do you have any affiliation with the National Association
8 of Corrosion Engineers?
ol A No. Since I retired, 1'm no longer a member of it, I was
‘°i aleo a member of the American Chemical Society, by the
" way. They don't give you any diploma or anything. They
‘3! give you a card every year and I was a member of that, the
3 American Chemical Society.
“i Q Were you ever affiliated with the National Association of
18 Corrosion Engineers?
. A No.
" Q Have you ever attended any specific courses sponsorzd by the
. National Association of Currosion Engineers or the American
" Institute of Chemical Engineers pertaining to corrosion?
20 A I have, I think, of the American Institute of Chemical
n Engineers, yes.
22 Q Can you remember what that course was about or those coursesi
2 A I don't remember.
o Q Have you ever had any courses in nuclear energy?
ol No.
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Have you ever had any courses in puclear reactor physics?
No.

Have you ever had any courses in nuclear criticality?

No. -

Have you had any courses in thermodynamics?

Yes.

When was this?

I had -- that was when I was in college and also I had some
at Dow where I worked in conjunction with the thermal labora-
tory on snme problems,

fave you ever had any courses in the design or the fabri-
cation or the maintenance or the operation of steam genera-

tors’

Not steam generators, no,
You state in the third paragraph that you worked as a research
chemical engineer under various titles with Dow Chemical
for thirty-nine and a half years?

Yes.

And then you go on to talk about various aspects of your
work.

You state that your experience included reactions in-
volving corrosive acids under pressure, PH control and the
observation of an evaporator, observation and maintenance.
That was when I was still at the paper company.

I'm sorry. I'm misreading your testimony.
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’ Can you describe what the evaporators were that you were
( ’h working with?
3 A Yes. There are essentially two ways of making chemical
. pulp that were used. One was the so-called craft process
'" which uses a mixture of sodium barbonate, sodium sulfides and
‘ caustic and that's the material which was being evaporated
’ It's washed out of the pulp in what are called diffusers or
. at least a spraying effect and then it's put through a mul-
’ tiple effect evaporator, At that time they had tubes. The
»w tubes in the evaporators were admiralty metal which is a kind
W of a bronze that was develorved for use with sea water,
21 qQ Wwere these evsporators simiier elther to steam generators
3 or condensors such as you described?
Wi oA They were horizcntal tube evaporators.
b Q Were these evaporators similar to either steam generators
» or condensors of the kind that you're discussing at the
" Midland Plant?
. oA They are similar to condensors.
Wi Q Similer in what way, sir?
201 A  Well, they were a horizontal tube.
1 Q@ Were they similar in --
22 A  There was steam in the tubes and the liquid, I believe, was
== I think the liquid was on the outside.
e But the liquid and the steam, were they water?
' B’ A Water with the sulfides and things, carbonates and so forth.
e — S e g - s o e
AT CITY MICHIGAN 48708 BAGINAW MICHIGAN 49803 FUNT WICHIGAN 4890)
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'l @ Is it true that the fluids that you're talking about at the
( 2 paper company were much more corrosive than you would expect
3 the pond water to be?
4l A Yes. I was about to say that -- the corrosive acids had
& to do with sulphuric acid and they react to sulphuric acid
. and calcium bi-sulfide and there was very severe corrosion
? there. The bronze valve might only last five days and when
s we were able to obtain a valve of eighteen stainless steel,
’ they would last over & month which was a big improvement.
° The principal thing was wire drawing through the valve when
" you verted it,.
12 Q But to summarize, these evaporators were subject tc¢ mur
™y more corrosive conditions than the condensors at the Midland
i Flant uvr the steam generatore at the Midland Plant?
€ A Yes, but they had the same sort of structurisl deficiencies
e that were shown in the pictures than on these papers.
71 Q Okay. I'll come back to that later.
wi A All right.
Wi oQ When did you jein Dow Chemical?
i A 1937, in July.
2l Q And when did you retire, sir?
21 A 1976, the end of December.
Q And were you working at Midland the whole time?
#1 A VYes.
‘ Ll Was this retirement due to reaching the normal retirement
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age?

It was a year early but I had become sort of worn down and
tired from what I was doing and I found I was working for
a very small difference from what the retirement pension
would be.

But was it voluntary?

Yes.

Okay. Now, you say you were a research chemical engineer
and not a design and production engineer.

Could you please describe what the difference is?
Well, the larger scale things I did were pilot plant work in
general., That is where ycu're developing a new process and
working cut the bugs in it and finding out what materials
and temperatures and pressures and ell that sort of thing
to use. Then from what the experience is there, you build
a production plant which is run by production people and it
involves some design but it wasn't working day by day in the
Design Engineering Department. I also did quite a lot of
laboratory work,

How large would these pilot plant operations be?

Well, some up to say 100,000 pounds of material & month or
something like that.

That's the production that's going through?

That's the production, yes, and some smaller, depending on

what stage you are on development, You start on & very small
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' scale making a pound a product and maybe scale on up to 20
: or 25 pounds and then you go up to maybe 100 or 1500 and
’ then you go up to a bigger scale.
‘" Q In the third paragraph of your resume,‘;ou state that your
s experience included operation of reactors at about 200 psig.
' Were these chemical reactors or nuclear reactors?
T A They were chemical reactors.
i Q Similarly, you state that you had to do with prevention of
. runaway reactions. Again this refers to chemical reactions?
Wi A Yes.
ni @ Finally, the course in continuous reactor design from the
- iverelty of Michigan iustructor, {8 that --
By oA That again wis chemicel reactirs.
i1 q ire you eteting in this third paragraph that you bhad
b experience in the desigu and operation of condensore and
o neat exchangers when you were at Dow?
1 A Yes.
i1 Q And was that in connection with these pilot plants?
i oA Yes.
- Q Is there any other experience with condensors and heat
" exchangers while you were at Dow?
"8 a You mean -- well, we worked with the production plants that
- had these things, too. Like, for instance, we changed a
- batch steel system to a continuous steel system, for example,.
- Q Were these condensors of the same si;e and type as those
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which are at Midland, to the best of your knowledge?

2| A This was in Midland, yes.
3l Q “Tm sorry. At the Midland Nuclear Power Plant?
4 A They were, of course, smaller, I think_
l' Q Can you give me an idea of how much smaller?
'r A Well, probably the largest was maybe 400 square feet or
7 something like that and generally Dow doesn't have very big
8 operations in Midland.
* Q Is that just the gross size of the --
*Ol A That's the heat exchange area.
" Q 1 see.
2 A The area of the tubes, for example,
'3' ¢ Ckay. And with respect to the heat exchangers, can you give
| me an idea of wherther rhese were comparable to those that |
6 one would find at a nuclear power plant?
16 A They were, of course, smaller because they don't have as
" big of ones in those.
wi Q Were they both -- were both the condensors and heat exchanger
" using water as the fluid?
20, A Yes.
Ly On both sides?

A Well, sometimes you'd have some water on both sides. Some-

times you'd have water on one eside and solvent on another
24 side. Like if you were condensing an organic vapor, you'd
% have water condensing the vapor.
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Do you have any experience in the design or the fabrication
or the maintenance or the operation of steam generators?
Well, no.
Do any of your patents have applicatiofi to nuclear power
plant design or operation?
No.
Did any of the technical book chapters or encyclopedia
articles relate to nuclear power plant design or operation?
No. What I'm specifically talking about is corrosion of
the steam part of the thing.
I see. Can you explain what a frangible safety is?
Yes.
Would you, nlease?
Yes. Say you have a pipe that's connected to a reactor that
develops pressure. You make a thin nickel, for example,
a sheet of definite thickness and it can be -- if there's to
be vacuum on one side, you pump it a little bit and this is
held between flanges that are bolted together, usually fairly
high pressure flanges.

You place this in the line and, if the pressure gets to
a certain amount, then this nickel thing will burst. Some-
times they have little pieces inside with points on it which
would be sure to make it bursc more easily.
Are these sometimes called rupture discs?

Yes.
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And you referred in your previous answer to a reactor. Are
you talking about chemi-al reactors there?

Yes.

What did syou have to do with frnngible:iafetiea?

Well, on all our reactors and storage tanks we have frangible
safety. It's very rare to have a pop valve.

And by all of our reactors and storage tanks, you're talking
about all of them at Dow?

Yes, in general,

Okay. What did yu have to do with relief valves?

Well, they were on steam. For example, T had tc deal with

a Dow boiler which had Dowtherm, The Dowtherm system hacd

rvelief valves on it and storages of certain kind of chenicals{
They sometimes in more recent yesars began to use relief
valves rather than frangible rafetier. If there was & hazar
for heving -- by the way, you gensraliy have two of these
frangibles, one of another and, if one is likely to blow,
you have a divided pipe, two sets of two so that -- when you
connect the stems of the valves together, you can turn one
on while the other is off. So if you have to change one,
you can do that,

I think you talk about that later on in your testimony.

Yes .

And I'll ask you about that later.

You said you had to do with frangible safeties and
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relief valves. What precisely was it that you perscnally

. had to do with these things?
3l A Well, you had to choose what size they should be in order
. to give -- be able to give sufficient escape to relieve what-
. ever was going on inside the reactor. You had to select the
¢ materials. Sometimes it was nickel and in some cases they
’ were aluminum and in some cases you'd use a plastic film
o between the tank and the metal so as to protect it from
. corrosion. The way they fail is usually by & pin hole
- through a leak at first, You have a pressure gauge or what-
- ever so you car tell if 1t'c leeking and you can change it.
21 Q Au I correct in assuming that ycu were using both frangible
- safeties and relief valves in desiging these pilot plants?
“i A Yes.
"l oQ Did you ever work with pilot cperated relief valves?
e Air operated.
i oQ Well, I don't -- I'm not familiar enough with the terms to
" answer that question,
wi o oa Well, you can have an automatic valve that's operated by
- air that gets say to a certain pressure.
" Q Did you ever design one of thoese?
21 A Design the valve?
- Q Yes.
#l A I designed the installation but the valve itself was sowe-
" thing you buy.
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Q Did you ever design the installation of such a valve?

A Yes.

Q Did you ever work with target rock valves?

A  Pardon? -

Q Did you ever work with target rock valves?

- I don't know what that is,
? Q Have you ever designed anything for a nuclear power plant?
s A No.
" Q Have you ever worked in a nuclear power plant?
i A No.
" Q Am 1 also correct in assuming that you have no experience
12 in the manufacture of steam generators?
3 A No.
“ Q I'm not correct or I am correct?
18 A Yes, you are correct,
16 MR, STEPTOE: 1I will note, for the record, that
AL Ms. Sinclair is now present in the room.
" Q Are you familiar with the techniques of stress relief used
" by Babcock and Wilcox as part of its manufacturing process
20 for steam generators?
i A I presume there would be something like an aneeling of them.
2|y Q Do you know what they do?
n| A I don’t know, mno.
4l Q Have you ever toured a nuclear power plant, the site?
%) A No.
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Q You've nuever toured the Midland site?
'3 No.

Q Mr. Savage, what documents did you review in tbe course of

.

preparing this testimony?

A There were some that Ms. Sinclair loaned to me.

Q Do you recall what they were, sir?

A There was one that was testimony by Mr. Hillman., There's
one about the Cinna Power Plant., There was one about the
Babcock and Wilcox type steam generator and there was one
about steam generators in general, There was also an
environmental study and some answers to environmental ques-
tions.

Q Do you recall anything else, sir?

A There was some miscellaneous letters and things but some of
them were marked copies and I'm not sure which were dupli-
cates and which weren't.

Q Referring to the document sbout Cinnea, I hand you a copy of
NUREG-0916 which is entitled Safety Evalustion Report re-
lating to the restart of RE-Ginna Nuclear Power Plant. Is
that the document you reviewed, eir?

A Yes, and there were two small ones about so thick, ones on
steanm generators and --

Q We'll see if we can find those,

Is this the -- I'll hand you a copy of NUREG-0537,

Final Environmental Statement. Is that the document you
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.1” reviewed?
2, A Yes, sir, I reviewed that. This is one of the ones I did
B review,
- Would you identify that or let me idenglfy - {
s A This was the other one.
0" Q You reviewed NUREG-0571, Summary of Tube Integrity Operating
7 Experience with Once-Through Steam Generators, is that
e correct?
" A Yes.
wi Q And you alsc reviewed a document entitled NUREG-0886 entitled
" Steam Generators Tube Experience?
12 A Yes.
B Q I think the Court Reporter would have an easier time if you
" would let me finish asking my question before you answer,
16 sir,
6| A Okay.
7 Q Do you -- can you identify anymore clearly the miscellaneous
1. documents and answers to environmental questions that you
" reviewed?
20| A Besides this yellow one, there was an earlier one.
2| Q You mean the Draft Environmental Statement?
2| A Yes.
3y Q And that was green?
4 A Green, yes.
% Q And was there anything else that you can recall that you
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reviewed?

I can't recall what the other things were.

Did you review the document called the Final Safety Analysis
Repcrt for the Midlend Plant? It's a multi-volume document,
No.

Did you review this document which is called the Safety
Evaluation Report for the Midland Plant? 1It's NUREG-0793.
No.

Did you ever review any of the supplements to NUREG-0793
which are thinner documents?

No.

Your answer is no?

Right.

Did you ever review a document entitled the Environmental
Report for the Midland Plant? It's another multi-volume
document in big binders.

Bigger than the green one?

Yes, it's like a three-ring binder.

No.

In the Final Ervironmental Statement, are you aware that
your letter commenting on the Draft Environmental Statement
is included in this document?

Yes.

And did you read the staff responses?

Yes.
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To your letter?
Yes.
Have you reviewed Consumers Power Company's Proposed Secon-
dary Water Chemistry Limits? -
I guess I don't -- I'm not clear what you mean. Do you mean
the analysis or --
No. I'll ask you -- I'll simply tell you that there are
specific limits on levels of contaminants in the secondary
water system which have been proposed by Consumers Power
Company, for instance, so much for chloride and so forth.
Have you reviewed that list?
I think I've seen it but I can't remember what it was in,
Do you recall what any of those limits were?
No
Did you rely on those limits in preparing your testimony?
I guess I had forgotten them,
You said you -- I wasn't clear when you had forgotten them,
sir.

Did you forget them before you wrote your testimony?
Yes.
Have you reviewed the Midland Plant operating procedures as
they relate to secondary system chemistry monitoring con-
trol?
There were notes on the testimony of Mr. Hillman.

But apart from Mr., Hillman's testimony, did you ever review
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the Midland Plant operating procedures?

No.

Have you ever read any Midland Plant operating procedures
dealing with the blowdown of the atcam‘;cnerators or blowdown
requirements or procedures for the steam generators?

No.

Have you ever reviewed any procedures relating to the pro-
posed maintenance of the systems for controlling secondary
water chemistry?

No.

Have you ever reviewed any nuclear power plant operating
procedures governing emergency procedures in the event of a
steam generator to rupture?

I read the Ginne Report.

Apart from the Ginna Report, have you ever read any other
procedures governing that eituation?

No.

Turning to your testimony and Savage Deposition Exhibit No.
1, turning to the third paragraph of Page 1, can you explain
why the causes described in this paragraph are a more ser-
fous cause of steam generator corrosion than leakage through
the condensor into the secondary system?

Well, the combination of the materials of construction and
of the chemistry and of pressure tend to make the -- that is

the amount of material leaking in from the pond water system
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would be relatively low in a variable composition. If the
high pressure leaks to the low pressure, that is if the
2,000 pound jressure leaks into the shell side of the steam
generator, then it's a much more serios matter and the
steam generator, according to the materials that are used,
is very likely to be corroided.

For instance, if it has copper in it, the amonia will
attack the copper to form a complex and this will create
pitting of round crystals and every time the ion exchangers
run out, you'll tend to have corrosive materials come through
from the ion exchangers.

Is there anything else you would like to add, sir?

You do have these dissimilar metals which will set up
corrosive couples which will have a voltage difference
between -- gay if there's a.piece of copper there and a
plece of nickel there, there would be a voltage difference
between the copper and the nickel and that will cause
corrosion also. In addition, you have all these stresses and
strains.

I think you are referring to the 2,000 pounds per square
inch pressure. Are you talking about the pressure in the
primary system at the steam generators?

Yes, pressure in the primary system would be about 2,000
pounds and in the secondary system it would be about 1,000

pounds. So if there's a leak through the driving pressure
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there would be about a 1,000 pounds per square inch so it
would tend to leak more rapidly.

Than a leak in the condensor?

Yes. -

Let me ask you to assume that there will be no careless
operation of the cation and anion exchangers in the uecondar;
system and assume further that the controls for when to blow+
down to be performed will be adequate.

Would you have a serious concern about the resistance
of the stesm generators to corrosion due to the possibility
of leaking of pond water through the condensor tubes into
the secondary system?

Well, I think your first assumption is not very probable.

The thing is you don't know when these exchangers are going
to run out. They're usually delegated to some operator who
just looks at them once a day or something like that. It's
difficult to measure when the material is going through and
you'd have a very good analytical system to tell what's in
the bottom of the generator, that is if ioms collect in therdq.
Well, I urderstand that you object to my hypothesis but let
me ask you again, sir, if the only problem with the secondary
water chemistry was due to leakage of pond water through
the condensor tubes, would you be seriously concerned about
the corrosion potential for the steam generator?

You would still have the matter of dissimilar metals and
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vibrations and mechanical stress. All of those things can
set corrosion.

All right., Let me ask you to weigh those problems so that
the only problem is the possible introduction of pond water
into the secondary system through the condensor tubes. Would
that represent a serious corrosion problem tc the steam
generators?

Over a period of time, you can build up ions even from the
pond and the steam generator and have them cause corrosion.
If the condensor were allowed to continue leaking for a long
period of time, is that correct?

Yes, and also you will have ions picked up from the pipes
and the pump and so forth. You have cavitation in the

pump which corrodes it.

Can you estimate how long it would take if your only problem
was due to & leakage in the condensor before you would have
a corrosion problem in the steam generators?

It depends a lot on the kind of water that's being put
through the condensor, how much carbon dioxide is in the
system, how much air is in the system, various things like
that, It's very hard to estimate it.

So at this point you can't, as you sit here today, you can't
make that estimate, is that correct?

Not at this time, no.

Why 18 the concern expressed in the third paragraph on this
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page, more particularly serious for that unit which supplies
steam to the Dow Chemical Company?

Because there's so much more make up water, you create a
chance of bringing in ions. *
Can you tell me =--

You have to have a great deal -- you use relatively make up
in the other unit but a great deal of make up so -- there's
a considerable amount of make up even if only about -- well,
say 20 percent of that were make up and the rest were
condensate returned, we don't return all of the condensates.
Some of it's used for other purposes, like if you're thawing
pipes in the wintertime and things like that. Also there's
some processes where the steam condensate can get contami-
nated and they don't return that either.

Is it your understanding that the steam from the secondary
cycle goes to the Dow Chemical Company and is returned as
condensates together with make up from the Dow Chemical
Company and reintroduced into the secondary system?

That part that Dow uses would be circulated.

And reintroduced into the secondary system?

Yes. It will have to probably go through ion exchangers or
something and filters and so forth first.

Is your statement that there will be careless operation of
the cation and anion exchangers, very common in the chemical

industry, is that related to the operation of such exchangers
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