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At or about 1:10 o'clock P.M.

MR. HUGHES: We have a new
transcripter, would everybody please recall to say
their name before they ask a question or make a comment,
to get us started, until she is familiar with who
everycne is.

We're going to go right into
Section V of our presentation, which is Cold Shutdown
following Chapter 15 type events.

Bob Schomaker of Babcock & Wilcox
will start it off.

MR. SLADE: Do you want to get
right through five before we ask questions again or
do you want to ask questions as they arise?

MR. HUGHES: If it's acceptable
to the Board, I'd like to go through the presentation.
Then we will go to the questions for five.

MR, COOK: I think -- that's
fine. Please proceed.

MR. SCHOMAKER: Good aftermnoon.
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My name is Robert Schomaker. I would like to address
Cold Shutdown as it relates to Chapter 15 type events.
I would aadress post-accident conditions that may exist,
and assess the capability of the Midland design to
proceed to Cold Shutdown.

Can I have my first slide,
please, 5-1.

All the transients that are
analyzed in Chapter 15, except for the ATWS events,
result basically in a reactor trip condition, subcriticgl
core with decay heat being removed by one or two steam |
generators or by HBI cooling. The final plant condition
that one would see, basically depends upon the accident
that has been analyzed and the equipment that has been
assumed to fail.

The equipment failures that are
assumed in Chapter 15, are based upon determining
and assuring a bounding response witli respect to the
established criterion for those accidents. Thess may
or may not be the worse single failure, relative to
the ability of achieving Cold Shutdown.

For most events analyzed in
Chapter 15, the design objective of achieving Cold

-3 -
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Shutdown in 36 hours with safety-grade equipment can

be met. The transient analysis of Chapter 15 demonstrates

that the plant can reach a hot stable zero power

condition with decay heat removal. The event may require

operator action in order to insure long term heat
removal or to insure adequate continuous subcritical
margin. Sufficient time and indication exist for the
opera.or to take the appropriate acction.

Design basis event, such as a
steamline break or feedwater line break, may result in
the loss of one steam generator and may also result
in the loss of forced reactor coolant flow.

May I have my slide figure 5-2,
please. The essential control functions have been
identified for Cold Shutdown capability, basically
as reactivity and inventory control. The ability to
control primary systerpressure, and the ability to
remove heat or temperature control. Any accident in
combination with a single failure that eliminates any
of these control functions, precludes the ability to
go to Cold Shutdown with safety-grade equipmenc.

The transients that are analyzed in Chapter 15 do not
result in the loss of any one of these functions.

- 4 -
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Let's look at eaeh control
function as we have identified them previously.
For reactivitv and inventory control, we said that
these are provided in the short term by tripping the
reactor control rods or by the emergenc— boration
system, should we decide we want to stay at hot zero
power for some period of time. In the long term or
to go to cooldown, to go to a Cold Shutdown condition,
one would use the chemical addition system or use
high pressure injections from BWST. As long as you
don't lose the rods, you don't lose EBS. You don't {
lose the chemical adid system or lose HPI. You have reactivity
and inventory control. In terms of primary system
pressure control, aiscussion was provided on the use
of auxiliary pressurizer sprays and the use of safety-
grade heater banks.

My slide three, 5-3. terms of
temperature control, the normal and post-accident way
of removing decay heat is by use of the steam generators;
one or two generators, whichever happens to be available.
We have also talked a little bit about natural
circulation capability. The ability to :00l the
plant with two generators, with forced or with naturel

- B
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‘ circulation flows. i
- We have also menticned that it %
3 remains to be evaluated whether or not a plant can |
4 achieve Cold Shutdown within 36 hours with one
o generator, under a natural circulation capabil.ty.
6 ! Along with the events of
? l Chapter 15, we have also looked at a design basis
8 l tornado. This tornado -- survival of this event after
9] a design basis tornmado, is assured by having reactor
10 trip, either by an operator performing a manual trip
" l: or by loss of offsite power, causing gravity insertion I
12 | of the control rods. Reactivity and inventory control
13?% can be provided from boration, either by BWST, unergency
14 boration system, or the chemical addition tanks.
‘5{ Tempereture control is generally maintained by contmlling
16}‘ steam generator pressure on the secondary side.
‘7; Pressure control, once again, by heaters or sprays.
18?2 Hot standby conditions can be maintained, essentially
19;: indefinitely. 1It's r»t always a requirement to go to
20 ;' Cold Shutdown following a Chapter 15 event.
21% In your handout, in table 5-1,
22% there is @ discussion, a summary of each of the
23| accidents that are analyzed for the Consumers Midland
2| .
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My next slide, slide number four,
summarizes that summary. In other words, I have |
chosen just a couple of events, some that result in
different configurations, Jjust for us to look at an
example here today.

I chose steamline break,
essentially because that event can result in a situation
where Cold Shutdown is not achievable in 36 hours with |
safety-grade equipment. One could have & loss of
offsite power; could have a loss of one HBI system;
could lose one complete generator and therefore, having
only one loop availablie, time in excess of 36 Lours
may be required.

For loss of normal feedwater,
Cold Shutdown is capable of being achieved within
36 horurs, assuming one has auxil.ary feedwater system
available to both generetors. No limitations are
placed on Cold Shutdown capability following the loss
of feedwater.

Control rod withdrawals, these
are single and multiple group withdrawals. Basically,

reactivity excursions. No physical damage to the

-7 =
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system. Yes, Cold Shutdown is achievable. We assume
thet all auxiliary feedwater flow is available to “otn
generators. There is nothing going on in the event
which would say that I have lost suxiliary feedwater;
okay? So therefore, there are no limitations ou the
ability to go to Cold Shutdown. I have chosen these
just as examples. They are addressed for all events
in your tabl: s-l.

Let me basically summarize by
saying that the capability of achieving Cold Shutdown
exists for the various conditions following Chapter 15
events, Various operator actions may be required.
Times in excess of 36 hours may also be required.

It may be desirable to stay at hot standby conditions
or cool more slowly than this 3€ hour requirement or
design objective, if such an action would say minimize
radiation doses.

So there are reasons f~r staying
at a hot zero power condition and not proceea. to
Celd Shutdown.

I thank you for listening and
I will now introduce to you Robert Burg, who will
discuss fire protection.

o =
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MR, BUKG: My name is Rob Bu."g.

|
|
1'd like to point out, this is @ late addition to the l
I

2
3' presentation. You received a handout this morning |
4'! that contains my text and my slides. I have been ashz&
5 | to discuss briefly the ability of the Midland Plant
a;; to achieve cold shutdown following a fire. We have
|
7|l described this analysis as the fire protecticn safe
8% shutdown analysis. |
i ,
gﬁ The ocbjective or purpose cf
101 this analysis is to insure that at least one means 3
11ﬁ is availible to reach and achieve -- to achieve and
121 mainta.n safe shutdown, following a design basis é
13i or postulated fire. E
14‘ The next slide, please. The E
15ﬁ regulations and guidelines we are using on analysis 5
16i are 10 CFR 50 Appendix A Criterion 3, the Eranch i
;7? Technical Fosition ASE 9.5-1, and 1C CFR S50 Appendix R,
|
13! The assumpticns in performing
19 this analysis are that we assume that exposure fire
20 can occur anywhere outside the primary containment.
21 Inside tne control room, interpret tnis to mean
22| that the exposure fire can disrupt any single
@
245 - § =
|
| HURON REPORTING SERVICE

761-5328



10
1

12
13|
14:
15
16,

17|
:I
18 |

those exposure fire., is to demonstrate that the plant |
can achi e hot standby immediately and achieve Cold
Shutdown within 72 hours.

The criteria we use in the
analysis is that first, only a single fire occurs.

The fire can cause hot shorts, open circuits or shorts
to ground. The failures in the plant, assume the
analysis are only those failures caused by the fire.
Offsite power may be available or it may not be
available. The fire in the control room, we assume
limited manual action is available to be taken .inside
the control room, but extensive manual action can be
taken outside the control room.

The analysis, as we are perfomin;
it, takes the following approach: We identify the
equipment needed to achieve and maintain safe shutdown
conditions, we identify the possible effects of the
exposure fire on those identified pieces of equipment,
and finally, we provide protection to insure the
operation of that equipment, if in fact the fire does
affect it in some manner.

Th- systems identified needed
to achieve this cold or safe shutdown condition are

- 10 =
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besically the same systems that you k.ve been discuasing
all morning. We have to look at a few more systems |
that we haven't talked about previously. These &re
the support systems to the systems you have seen before.

At the end of this analysis, |
we will be able to show -- to demonstrate that the
Midland Plant will be able to achieve and maintain a
safe condition, ‘ollowing any exposure fire. Thank you;
Ed.

MR. HUGHES: Thank you, Rob and
Bob.

All right, At this time we will
go ahead into Board questions on the area presented,
Cold Shutdown and the Chapter 15 events and Cold
Shutdown in the event of a fire.

MR. SULLIVAN: Question of
clarification for Bob.

In talking about the tormado,
response for the tornado, you had the BWSTs there,
but those are not tornado protected things.

MR. SCHOMAKER: That is correct.
That is not.

MR. SULLIVAN: You'd use them

- 3 -
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if you had them, but --

MR. HUGHES: Correct.

MR. TAYLOR: The last two slides
that were presented up there, the next to last slide,
I think it said you would identify the equipment
needed for Cold Shutdown and then the last slide
went on over into the -- on a systems level basis.

Will the evaluation in terms of
equipment needed, go down to a very final level of
detail, down to the relay, switch gear, pump valve,
et cetera, level?

MR. HUGHES: Yes, it will.

When it talks about & system, it would encompass all
those supporting features, whether it be & bus, a
valve, solenoid, that are required to perform whatever
safety function is required or Cold Shutdown functicn.

MR. TAYLOR: So this will be
some sort of a matrix that lists all the equipment
and then shows that it's redundant and protected
against fires in an acceptable way?

MR. HUGHES: Jim, it will be
an analysis. I'm not sure it will be in a matrix
form in the final process. It's in the process now,

- 12 =
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but yes, that type analysis will be conducted such
that we have looked at all the necessary components
and assured that they are available.

MR. TAYLOR: Down to basically
the relay level?

MR. HUGHIS: Yes.

MR. LEWIS: T™urther point of

clarification. We are not necessarily looking at

each of those entire systems. We are looking at those |

portions of those systems and those cozponents within
the system that are required to be operable in order
to shut down safely following a fire.

MR. ANAND: In the item 5-K
¢iscussion, the Midland design being reviewed, when
is that scheduled? When will we be getting this
material for review? What is the schedule?

MR, HUGHES: Rob, can you answer
that questicn? I don't know the schedule. TYou ere
talking about fire protection review, completion &nd
submittal?

MR. BURG: We were discussing
this with the NRC two weeks ago. We agreed to update
and submit our fire hazards analysis in the early part

- 1% »
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of July. That's -- for clarification, that's our
Appendix 9A of our PSAR. .

MR. ANAND: I'd Just like to
point out that on April 23rd, commissioners have
ordered that all the near-term OLs licensee shall
comply with the fire protection progrem set forth
in Appendix R, 10 CFR part 50, and we will b» writing

a letter to all the applicants telling them that

Apperdix R, 10 CFR part 50, shall be used as = guidance for the

review of tae fire vrotection program and licensee compliance
with the requirement set forth in the Appendix R, as
modified by the accepted exceptions will bte made

~

as @ licenseccndition, as MRC h
two license conditions. The licensee has to identify
any exceptions to the programs that will be taken into
Appendix R as alleged from the position 9.5-4 and the
licensee will also describe eny alternative which will
be an equivalent level of the fire protection.

MR. HUGHES: Thank you, and this |
letter will be forthcoming?

MR. ANAND: Yes.

MR. HUGHES: This next week?

MR. ANAND: Something like that.

- 14 -
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MR. COOK: I see the list
of criteria here that you are going to conduct this
review against.

MR. HUGHES: We're talking fire?

MR. COOK: Yes, fire protection.
I guess my question is, do we have enough specificity
in the individual criteria to be able to conduct, you
know, & review that will enable us to fulfill all the
expectations that the NRC has of us when they get
this submittal in July?

MR. HUGHES: Rather than giving
you my opinion, let me ask the reviewers, which are
Rob Burg and Don Lewis,

At present, we believe we have sufficient
specificity to conduct this review and supply this
information in July, given the latest information on
Appendix R?

MR. BURG: We are lacking a
few pieces of information. The major piece of
information we're lacking is the dei nition of the
scope of the fire inside the control room. We have
made this presentation to the NRC. We did iton, 1
think it was April 15. The NRC agreed to get back %

- 18 -
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us within two weeks. Today is two weeks and we have
still not heard from them.

MR. ANAND: We are still working
on it and we haven't decided which way to go. There is‘
a lot of difference of opinion.

MR. HUGHES: Are you in a position
to tell us approximately wien you think we will hear?

MR. ANAND: As we told Bob, he
will have to keep on checking with us in the interval
two weeks time. Whenever we come to a decision, we
will let him know.

MR. HUGHES: Because that will
have a direct affect on our expected submittal dates.

MR. COOK: Can one use the l

precedence being, you know, submitted in the near term |

. in +arme AP how A oot *he an )
S g il Veris oW o KEeT v i< specilillcC

definition down in the bowels of this review? I look
at this 1list of criteria. To me, although I'm not
working directly in the area, there is some questions,
wnanswered, as far as my recognition of exactly what
these things meéan.

MR. ANAND: Okay.

MR. GARRICK: Regarding your

- 16 =
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Chapter 15 analysis, there is some language here that |
indicates that maybe you identified some troublesome
areas as a result of instrumentation failure.

I'd be very interested to know
about that, if you iii, and what their impact was on
achievement of Cold Shutdown and also, has the failure
of an entire instrument power bus ‘beenanalyzed when
you considered these events?

MR. SCHOMAKER: The word
instrumentation shoulc not appear in your text.
Equipment failures, single failures are not limited
to instrumentation and no, there was no instrumentation
single failure that was uncovered as being troublesocme.

It was my impression that that
word was going to be removed. That should not lLimit
single failures to instrumentation.

The second question, I beliesve
the answer was no, but I forgot the question.

MR. HUGHES: Wwas a failure of
an entire instrument bus considered?

MR. SCHOMAKER: The answer is no.

The failure of an entire instrument bus is anot &

normally considered Chapter 15 event, and what we reviewed

e A
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was -- were those eccidents which are normally
considered in Chapter 15.

MR. GARRICK: I noticed you
avoided the language in your presentation, and 1
was just picking it up from your written material.

MR. VAN HOOF: I have got a
question concerning the instumentation and control
functions in the event of a f.re which might require
the abandonment of the control room and controls from
the auxiliary shutdown paiel.

I+ there complete separation
of the controls and instrumentation that goes to the
auxiliary shutdown panel or do they go via the control |
room, :n they're routing?

MR. BURG: To answer that, I
have to explain that we are protecting one channel
of safe shutdown equipment for a fire in the control
room. Channel A will be provided with what we call
transfer switches. These will provide complete
electrical independence between the controls in the
control room and the controls on the remote shutdown
or auxiliary shutdown panel.

Channel B, the alternate

-0~
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redundant train of safe shutdown cquipment, will not be provided
with transfer switches, and will not be electrically
independent between =- there will not be electrical
independence between the two panels, 80 if you have a

fire in une control room, it's possible that you would
lose channel B of controls on your auxiliary shutdown
panel, but channel A would still be available.

MR. VAN HOOF: Where will these
trensfer switches be located?

MR. BURG: We are installing a
transfer switch panel in the channel A electrical
penetration area, which is, I believe, elevation 630
or 6268 in the auxiliary building.

MR. VAN HOOF: In the design of
the auxiliary shutdown panel, was consideration given
to proceeding from a hot condition to Celd Shutdown
and controlling it from the auxiliary shutdown panel?

MR. HUGHES: The design in ==
uses the auxiliary shutdown panel, controls it from
the auxiliary shutdown panel, but it does not utilize
exclusively the auxiliary shutdown penel.

MR. VAN HOOF: I wesn't intending
that you only use the auxiliary shutdown panel, but

-1l =
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all control panels throughout the plant, other than the
control room. With that capability, can you attain |
Cold Shutdown?

MR. BURG: I'm sorry. Could
you repeat?

MR. VAN HOOF: If you had to
abandon the control room in case of a fire or some
other occurrence and you were controlling the plant
from the auxiliary shutdown panels, with those panels
and any other controls in the plant such as local
control of a pump or whatever, can you attain Cold
Shutdown?

MR. HUGHES: Yes.

MR. BURG: The answer is yes.

MR. LEWIS: One clarification.
You left out o~ -aitted manual valves. There would
be manual operation required as well.

MR. VAN HOOF: Manual valves
included.

That's all the questions I have.

MR. MAZETIS: Going back to your
slide, point of confusion.

On the steamline break, it was

- 0
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indicated, as I recall, it was divided into short term
and long term, and it was indicated that the emergency
boration system was included as one of the systems |
available to cope with a steamline break. |

With the idea of the traditional
FSAR type calculations, is there -- does the emergency
boraticn system play a role? Was there an intent for
it to play a role in mitigatiny the consequences of
a steamline break that - - to meet the acceptance
criteria in the FSAR, during the short term?

The acceptance criteria I'm
talking about, as I recall, are pressure, 8 hundred
and ten percent of design pressure and I believe the
other criteria is either DB or return to power.

MR. HUGHES: For the criteria,
I'm going to have Bob Schomaker answer that.

MR. SCHOMAKER: ©BS is not a
required system for mitigation of a steamline break
event. Its use was not considered in any of the
steamline break analyses presented in the Midland
Chapter 15.

MR. HUGHES: I believe it's
correct that that has to do with the long termm timing

- 2] -
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towards Cold Shutdown.

MR. TAYLOR: To what extent can
you operate the service water system from the auxiliary
shutdown panel?

MR. HUGHES: Mike? What do we
have on that?

MR. GERDING: The controls for
the service water system are not located at the
auxiliary shutdown panel. They are -- the service
water system is an automatically operated system.

The controls are provided outside the control room

b 1 -~ sirdi +nh 2 and *na 14ke
at motor control center switch gear and tihe JLiXe.

MR. HUGHES: So the answer,
Jim, really is there is no specific control of the
service water system available from the auxiliary
shutdown panel. It's available outside the control room.
MR. GIESON: Do you have status
indication of the conditicn of that system at the
aux shutdown panel? If I can't control it, I'd at least
like to know whether it's running.
MR, HUGHES: I believe we'll have
to check on that and get back to you, rather than just
speaking from memory.

- 22 =
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MR. TAYLOR: 1Is the same true
for the instrument air system?

MR. HUGHES: What do you mean?

MR. TAYLOR: The ability to know
what it is doing or control it.

MR. HUGHES: No. Again, as we
said earlier, we don't treat the instrument air system
as a safety related system, so there would be no
indication of status of the air system on the
auxiliary shutdown panel. We don't consider the
instrument air requirecd for safe shutdown.

MR. HOOD: Did you comment
on the ability to trip the reactor from outside the
control room, from the auxiliary panel?

MR. GERDING: I believe the
procedures -- I can't speak for the final procedures
of == for evacuation of the control room, but they
may include tripping the reactor before leaving the
control room; however, the capability does exist to
t1ip the reactor outside the control room, at the
control rod drive breakers themselves.

MR. HUGHES: Effective, we have
no scram switch on the auxiliary shutdevm panel.

- 28 -
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MR. GARRICK: In your fire
analysis, you talk about the -- considering exposure
and exposure fire anywhere at the plant.

Can you elaborete on that a
little bit &8 1o how that was done? In other words,
were vyou talking about different locations and fires in
those different locations.

Are you talking about the growth
of a fire from one location to another?

MR. HUGHES: Basically, for the
exposure fire, it's assumed at different locations
within the plant and it's not really the growth of a
fire. It is a mechanism for evaluating different
locations for their capability to withstand & fire.

MR. BURG: John, we look at an
exposure fire everywhere in the plant. We don't select
specific locations, so we have analyzed the whole plant,
except for inside the biological shield.

MR. HUGHES: As opposed to a
fire starting someplace and growing forward with the
sequential cascading of items. Is that what you are
talking about?

We don't analyze in that fashion.

- 24 -
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} We look at all the locations.

é i| MR. BURG: Yes. The requirements
3 }’ are -- there are certain requirements in Appendix R

‘ that give you the extent of an exposure fire and that's
6| as far as we have gone, basically. If you come to &

¢ fire stop, front rated fire barrier, 20 foot of free

' air space with no intervening combustibler, you don't

8 have to assume the fire propagates any further than that.
’ MR. GARRICK: Does your analysis
10 | drew a distinction between the level of threat, as a

" ‘ function of location?

‘?i MR. BURG: No, it does not.

13 We asmume thet we have certain pieces of equipment

14 ) that are required to operate and we will protect those
15 pieces of equipment S0 they will orerate. e haven't done

16 any more in depth level beyond that.

Ll MR. SLADE: Do I understand you
‘3'; correctly that in evaluating the fire, the exposure

‘9i1 fire, that you do not also evaluate simultaneous other
20! events which may occur in the plant?

21 i MR. HUGHES: That's correct.

22 i MR. BURG: The only faults are

23 x! those caused by the fire. They might occur someplace
2 | - 25 -
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1 !: else. Like, you may blow a fuse someplace else '
2 i' because of a fire in one location, but it's caused

3! by a fire.

4 |I MR. BURG: One clarification

5 i on that. The only fire we look at in natural

6 “ occurrence is your reactor coolant pump lube oilcollection

P system where Appendix R forces you t analyze thet

8 ~§ as a result of an earthquake, and it's a non-seismic

91? structure or system, so that in that une case, you

10 ‘ look at & natural occurrence causing a fire, but

1 i that's the only one.

12:3 MR. TAYLOR: Miscellaneous

17,:: question. Are the steem generator level instruments

ol and their readouts qualified?

5 MR. HUGHES: Gualified, you meen
16 | e

- MR. TAYLOR: Yes.

18;“; MR. GERDING: Yes, they are.

‘9'2 MR. SULLIVAN: Rob, can you comment

20 ; nsn the fire protection analysis? The assumption of
21 ;1 loss of offsite power throws you into a whole different
22% mode of operetion and calls into play a number of other
| systems that the operators wouldn't neces:arily, nomaliy
2| ol
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rely on. Is there a mechanism for -- well, or somc
credible association between an exposure fire somewhere
in the plant and the loss of orfsite power?

MR. BURG: The exposure fire
that you would lock at would be a fire in your
electrical distribution system, of some sort, but you
-=- that would be one fire, but Appendix R requires you
to 100k at the fire with offsite power available or
offsite power unavailable, so you have to include that
in your analysis.

MR. HUGHES: It is more by
definition, as far as what the analysis has done, that
we had to do both.

MR. SULLIVAN: It gets back to
the earlier comments that Johr. was making about risk
and spending money and that kind of thing and Raj
mentioned earlier the business about exceptions to
Appendix R and it would seem to me that if one in not
talking about a fire in an area that could credibly
be the result of a consequential loss of offsite power,
and then, from a risk or reliability point of view,
that vou would want t look at what alternatives are
available to the operator to accomplish a particular

-27 =
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function.

MR. HUGHES: I guess I can only
ask Raj to comment on that. I believe in years past,
there used to be some consideration of whether the
fire caused a generator trip or &8 reactor trip,
directly as being somehow tied T loss of offsite
power, but presently, I believe it's Just defined as
look at it with offsite power and look at it without
offsite power and no mechanistic coupling.

MR. ANAND: But safe shutdown
should include the loss of offsite power.

MR. HUGHES: I beiieve Terry's
question wes with regard to a iire and any physical
coupling, to loss of offsite power, as the fire causing;
loss of offsite power and whethe» that's a realistic
analysis requirement; is that correct, Terry?

MR. SULLIVAN: Right.

MR. HUGHES: I can only say it's

a requirement and if Raj cares to comment on that --
MR. SULLIVAN: Let me put it

another way, then. I'm not trying to put you on the

spot. I'm trying to find out what Bechtel is doing.
It seems to me that if we're
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getting in a situation where as a result of the
analysis, you are considering some change to the
plant or whatever, then you ouwght to ask the question
about whether it's -- how probable the event is end
also what the consequences of the change are.

Again, getting back to John's
point, could the change possibly result in a reductim
of the risk, and if that's the case, then it seems to
me we have the obligation to ask for an exception to the
requirements and the question I guess is, are we
considering that rigorously in our review of the plant
for fire protection?

MR. HUGCHES: Don Lewis, I guess
I'm going to let you comment on that.

MR. LEWIS: Wwhat we're doing is
performing an analysis to fairly reach criteria that
are based on our understanding of the NRC requirements,
really last summer and last fall -- as they were
understood last summer and last fall, and performing
analysis, identifying areas in the systems where design
changes may be required, and then proposing tnose
changes.

It's possible that the plant,
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overall plant reliability is being impacted. It's
possibly beins reduced by inclusion of some of these
transfer switches. The design is such that it's being
reviewed to minimize that, but just the insertion of
those transfer switches could potentially be reducing
the plant reliability somewhat.

We're forced to that conclusion
or that design option by the criteria that has been
sent to us.

MR. SULLIVAN: Let me follow up
further. If you find an aree where, in your judgment,
the change necessitated by, I guess, I prefer to call
them guidelines, until I get the order or whatever,
you know, are you making a conscious effort to assess
whether an exception sbould be requested, based on the
specific plant design? Realizing that when the NRC
writes these types of criteria, they don't necessarily

-~ they can't assess the detailed impact on a plant,

and do we have examples of areas where we might request

an exception?

MR. LEWIS: I think we have some

question in our mind, the general question of reliability.

This was discussed both with Consumers and with the
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NRC lest summer and the decision has been to follow the!

course of action that we're on.

That is, to follow through the
design changes, based leargely on the precedent that
the NRC has managed to force other plants to 1o this and
Midland is likely not going to be an exception in the
basic area of the fire analysis, so yes, the question
has been raised. There has not been & specific risk
analysis done or any type of a sneek circuit analysis
done on the design.

In fact, the logic changes, 1
don't think are well enough defined yet to do that,
in any case. This far, the decision has been based

on 2 precedent, based on the reelities of licensing

1:ir. == that we shall go on with the transfer switch.

Let me straighten one thing out.

We don't have any reservations at this point or feelings

|
|
|
|

|
|
l

thet the designs we're creating are unsafe. That's not|

what I'm trying to say at all, but we have no done

any reliability assessment -- risk assessment comparison

between the o0ld design and the new one.

MR. HUGHES: We are drawing a

distinction between reliability of the plant and safety
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of the plant and we have no qualms or doubts as to the
safety of what we're putting in. The impact on
reliability with any addition of cransfer switches
and others are not the subject of a risk analysis by
Bechtel. Rather, given schedule consideretions and
precedent, we're proceeding with the designs that
comply with the requirement as we interpret them and
as precedent indicates.

MR. TAYLCR: I have one more
miscellaneous question. Looking at the issue of
single failures, and this is not just related to the
Cold Shutdown capability, but the DHR system in general.
“a: an evaluation been made of the consequences of
lifting and sticking open the big relief valve on the
drop line, just after you go ‘nto the -- just after
you activate the low pressure injection system?

MR. HUGHES: Tom Ballweg, are
you familiar with any anal =i:?

MR. TAYLOR: 1It's the one
inside the containment that goes to the sump.

MR. BALLWEG: I guess I'd like
a little more clarification on that. You said after
vou initiate the low pressure in'e>tion

.
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MR. TAYLOR: After you put the
DHR system into operation, you a~e in the cooldown

mode and you just open up the valves inside the

containment in the drop line and this valve lifts
and sticks.

MR. BALLWEG: To my knowledge,
there has been no specific anelysis done on that.

MR. JUGHES: What you have,
in that case, is a2 small break LOCA, which has been
analyzed. Not that specific case, but small break LOCA
capability to meet them has been analyzed. EssentiallyL
that's what has been created in the scenario you're
talking about.

MR. BALLWEG: Well, except you
are at depressurized condition.

MR. HUGHES: Correct.

MR. TAYLOR: It's a little bit
unique, though, because you're going to go == vou're
going to be trying tc use those pumps to take suction
on the reactor coolan* system, which nas Jjust probably
gone to saturated conditions.

Well, the cverall question is,
has an evaluation been macde of that, and the answer is
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no, not yet. i
MR. BALLWEG: It goes & little |
bit further. I think the action would be -- should'b..v
under those circumstances, to close the letdown valves.:
line back up to the borated water storege tank and ?
start LP injection. |
MR. TAYLOR: But then there is
not a hole in the system.
MR. BALLWEG: That's right, but
you can bring pressure back up and you can contrel
the subcooling in the system and you can, if necessary,
reestablish natural circulation or forced circulation,
depending exactly where you are at, using aux feed
and vent through the steam generators, and you have your
energy release ratn. é
MR. HUGHES: Tom, is the closing |
of those letdown valves automatic or manual?
MR. BALLWEG: I believe it's
-=- they're closed on high pressure.
MR. TAYLOR: I would recommend
that consideration be given a little more carefully
to the need for a study on that particular event,
“acause it's such a big valve and it arfects voth the
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pumps. It's on that common line.

MR. BALLWEG: Can ycu more
specifically define --

MR. TAYLOR: Just that.

MR. BALLWEG: What I understood
your request to say, you wanted us to do an evaluation
as to whether or not a study would be required?

MR. TAYLCR: Consideration ought
to be given a little more carefully than Just in the
room, &s to whether that is needed.

MR. BALLWEG: So you want us
to take that up 8s an action item?’

MR. COOK: I certainly agree.

MR. JENSEN: 1'd like to add
something to that. Perhaps there is a possibility of
damage here to the decay heat removal pump by cavitation,
so that they could not be subsequently used, to either
cool down the plant or inject water into the plant and
in the injection pump.

MR. BALLWEG: Could you explain
how you see them being subject to cavitation, if the
safety valve is open due %0 a high pressure condition?

MR. TAYLOR: Stuck open in the

-3 -
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system. That very quickly could saturate the condition
and it gets vapor bound.

MR. BALLWEG: The DHR pumps
are very low in the system so that the static head
of the water from RCS is more than sufficient to
provide required 7 to the pumps, so as lcng as
the line is full of water --

MR. S.ADE: That's the question.
It may not be full of water. It may be full of
bubbles or steam, as a result of flashing through
the relief valve.

MR. BALLWEG: At that point,
either you don't =~ have an ECCAS or the DHR pumps are
tripved on low flow. If vou're not zettinz adequate flow

through them, it could be the result of cavitation

or whatever. The DHR pumps will trip and be protected.

MR. COOK: I think it gets into
the details, what we're asking you to come back to.

I think the question, as I have heard it from Jim

Taylor, is a situation where he thinks he sees something

which ought to be looked at from a preventative point
of view, What would you do if that particular valve
were to stick cpen? Can we sense it and can we °u!

h
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off, and even in addition to that, look at the
consequerices of having something like that occur.

MR. HUGHES: Jim, car I ask a
question? So far as I believe, you are postuiating
a non-mechanistic operation of this valve; is that
correct?

MR. TAYLOR: N2, no. That line,
which is normally et atmospheric pressure, is -- when
you open the block valves coming down the drop line,
it now gets systen pressure and maybe, because of set
point drift or whatever, the valve lifts. As c=oon as
it sees the pressure coming down the drop line --

MR. HUG..ES: Sc you have an

erroneous set point, followed by a failure of the valve?

MR. TAYLOR: Just lifts and
sticks open.

MR. COCK: The relief valve
on the system, it has to be postulated to operate
sometime.

MR. BALLWEG: The relief valve
set pressure is substantially above the pressure which
permits opening of those particular valves. Those
let down valves, I believe, have a set point permitted

3T =
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300 PSI to permit opening to start with —- 340, ~kay. |

and I have to look what the set pressure is on those
valves.

MR. PRATT: 360.

MR. TAYLOR: Just relief valves
in general ere notoriocus f problems, and it seems
that if it's something @s s.mple as a special procedure
or special precaution, something like that could
address it, then fine.

MR. HUGHES: My question really
was, how do we get there because it's a relatively
standard relief with a relatively high set point.

It has to get some set point because of it, and that's
where I was trying to get to, whether we start

examining the rendom copening cr not.

MR. COOK: If that's your
evaluation at the time, you can tell us, but I went
to understand what we can do to sense it, if it's
open then.

MR. HUGHES: I understand the
back end for the scenario. You want it looked at.

I want to understand how we get there.
MR. SULLIVAN: First off, don't

- 38 -
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forget -- the first part of the problem was what's
the probability of the railure, so don't ignore that

‘n your study.

I guess if your initial reaction

ig, it is not probable at all or not possible, then
the study ends, it seems to me.
MR. HUGHES: Terry, so many

things, you can't say it'’s possible.

MR. SULLIVAN: I'm not prejudging

the answer. I'm just saying don't forget the first
step in the problem.

MR. PFATT: I think you'd have
to get your situation, where you're at a p.essure
lower than your relief valve set point, otherwise the
automatic closer interlock prevents opening of the
drop line valves at a high pressure,

You would then have to establish
let down decay heat drop line valve Tlow and then have
pressure increase, such that the relief valve open..

MR. GIBSON: We have had scme
occurrences in the industry where -- I don't know if

it's been a valve failure open, but they have vapcr

bound DHR through some means or another. I think tryina

- 30
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to argue why this wouldn't happen, I don't think is too

fruitful right here.

MR. HUGHES: We'll go ahead and |
provide this and open action the information the Board
requested.

MR. GIBSON: I deon't think the
consequences are all that severe, if you know what you
are doing.

MR. TAYLOR: Was there a particular
reason why this valve was dumped into the sump, &s |
opposed to maybe into the quench *ank or something like‘i
that?

MR. BALLWEG: The specific |
reazon 1t went to the sump is that the temperature |
of that was low enough that there was no reel concerm
about the amount of energy that was being dumped
in there, but like if it came out of the pressurizer,
you'd have steam at normally 2,000 pounds here. You
have got hot water at maximum 325 under the emergency
mode and 280 normally, so the amount of flash wouldn't
be that much of a problem.

MR. MAZETIS: The last area
question is, there are some lines discharging water
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1 to the ECCS sump. It's been our observation in the
2 past, that depending on how the lines impact the
3 surface of the water in or over the FCC3 sump, the
4 tendency to create 2air and training vortexes or air
5| entrapment to the section of the ECCS pumps is
6: increased with this impinging jet forces, so the question
7 “ is has that been considered in these lines that discharge
8 | to the ECCS sump? |
9:' MR. BALLWEG: Are you referring
10'; to the dump sump lines, solenoid valves or --
X t‘ MR. MAZETIS: Dump to sump lines,
12‘1 or I think Jim just mentioned the .relief valve |
13!2 discharge.
‘d; MR. BALLWEG: Let's talk about
15!' one or the other. Do you want to talk about the sump -
165. MR. HUGHES: Start with that.
17:$ MR. BALLWEG: Dump to sump lines
18"!; are only used long term after a large break LOCA, and
19‘% in a case where the direct coolant system pressure !
20!. is about eight pounds gauge or something like that, so
29 ‘ the potential for entraining mucn air or Inaucing uuci

| of = vortex is very suall.
22 |
2 MR. HUGHES: The basic answer is,
24;; ety

HURON REPORTING SERVICE
761-5328



|

: we haven't, in the modeling we have done of the sump, |
: we 1id not consider the dumps into the sump.

3 MR. BALLWEG: The other part

‘4 about the [HR valves we're talking about, that is

5| downstream of the normal drop line letdown line. There
8l is no mechanism that I could identify, which would

’ ‘ require or allow that valve to open, under ECCAS

’ }f conditions.

9|; MR. HUGHES: The answer to
‘0:; Jerry's question is no, we haven't,
" MR. BALLWEG: No, we haven't,
2 but that valve can't 1ift then. There is no flow
13 through that line.

‘ﬂé MR. COOK: Does that answer '
‘5;] your question? |
16| MR. MAZETIS: Yes. It says

17 that it wasn't considered, and I offer, as an open

8 item, to evaluate the impinging dump to sump discharge
19| of possible vortex formaticn.
20: MR. PRATT: We perforuwed, for
2‘| the Midland Plant, a containment sump modeling study.
22 It was done several years ago, and the results of that
23| study were submitted to the NRC for review. Thet

24 - 42 -
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sump modeling program included a number of test
l
series, including pressure drop across the grading |
|
|

cage and the sump trash racks, and it also included

a test sequence in which vortices of a very hizh
circulating strength were artificially create? bv Sl:F
veins and it was demcnstrated in that seriss of tests?
that the grading cage which immediately surrcunds thz
outlet cf the sump, successfully prohibited the !
formation of vortices.
In other words, it servecd as

a last line of defense against vortex propagaticn
into sump suction lines.

Now, admittedly, the trash racis,

by virtue cf their flow straightening capakilities,
alsoc do -- does :2me good in preventing vcrtices, but!
I think our position as described in that report, that

the grading cage itself will handle 2 vortey -f vary |

|

hNigh strength, and so the likelihood of a vortex be;ng
induced by a dump to sump line and through
the grading cage, is negligitle.

MR, HUCHES: Jerry, what I believe|
we're telling you is it was not factored in the rodel
directly, but Tom was telling you, yes, we

o T =
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considered the reasons why it wasn't factored into the
model and having to do with the pressure drop, and
perhaps we may need to document that for a question,
but the created or the modeling tests, we believe
demonstrated that should a vortex from these lines

be created, that they would be broken up. I don't
know about the results of any review of that.

MR. MAZETIS: I guess the report
you refer to has been submitted and we will have to
take a look et the deta to see if we agree.

Let me ask, do you remember if
the discharge lines go down into the pit or are they
well above the pit? Would the tendency -- would you
expect post LOCA for the design basis ricod elevation
to be well sbove the discharge opening of the dump to
sump lines?

MR. PRATT: I don't recall.

I don't recall whether the dump to sump lines penetrate
the trash rack sump cover plate boundary, ani what
elevation.they're at, That's something we can take a look at,

MR. GIBSON: I have a question of
Jerry. The NRC has commissioned to work on the part
of Burns and Roe, on the containment sumps, and we sent

- 44 -
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them our data package on that.

I'm curious if that is partly
addressing some of the questions you brought? ;

MR, MAZETIS: I have no personal
feeling for whether we have reviewed the package, but
-= Midland's data along with others that have been
submitted to Burns and Roe.

My presumption is their review
results are available to us and we will be discussing
with them their evaluation of the data,

Does that answer your question?

MR. COOK: Are they finished?

MR. MAZETIS: I don't know.

MR, HODDz I don't believe they

|

are finished. 7T believe their effort is ongoing. I might comment

P, ™ - s Pyss ™ on a vy - P & W T ar & » ou
At the test reports irom onsumers tests, that Jerry referred to,
T v = . o 11y 4 ~Y 3 4 % od ot € +hat -~ oy
erry is not rersonally involved 1n the review {f thatl repcrt, out
i+ 'a hait 2 avead W W - - 1 he-Tal

t's belng reviewed {0y Others I1rom The LN,

MR. SLADE Will we be getting
some feedback on that shortly or will we ==

MR. HOCDz Yes. Now that the
review has resumed, I would anticipate there would be
feedback on that at the appropriate point, but as it

o A8 =
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was mentioned, there is the Burnms and Roo effort.
I'm aware of the interections we have had on this
project.

One of the areas of concern of
that project has to do with the determination of
insulation used in the containment. What aspect that
mey give rise to in connection with the containment
sumps.

There are other agpects of that
as well, but I would expect there would be some
interaction with the Burns and Roe effort as well.

MR. COOK: I don't see any
further questions on the floor. I think you should
proceed to the next item.

MR. HUGHES: The next section
will be presented by John Gunning, » comparison of
the present design to the applicetle regulatory guide-
lines, and followed by Mike Gerding, on mstnnentation‘
and control required for safe shutdown.

MR. GUNNING: Thank you, Ed.
You heard the present design capability of the Midland
Plant. In addition, the Midland design has been
reviewed against regulatory guidelines, applicable to

o M -
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the Cold Shutdown issue.

My first slide, I want to

briefly review the guidance that will be referenced.
Standard rev.ev plan 5.4.7 is here, which addresses
decay heat removal system. The major reason for its
mention here is because it contains Branch Technical
Position RSB 5-l.

Standerd review plan 7.4 will
be addressed in this section, but at the conclusion
of my presentati ' by Mike Gerding.

This 7.4 addresses systems
required for safe shutdown. Branch Techical Position
PSB 5-1, the title of this is the design requirements
of the decay heat removal system. This Branch Technical
Position is attached to standard reviev plan 5.4.7, as I
previously noted and contains functional requirements
for decay heat removal and addresses concerns more
generel than just the decay heat removal system itself..

This document is a basis for a
number of other design guidance documents, particularly
NRC question 211.3°5.

Table 6~2 in your handout,
contains a compariscn ¢f the Midland design to the

iy -
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guidance of this document. Open items: Associated

|
with NR? staff review. These open items come from the |

letter to Consumers of March 30, '79 or from meetings |
associated with staff review, anted April 10 through 11,
'79 and April 19 and 20, '79. I won't mention here the
subjects of these because the subjects will come up
wiien we do the comparisons.

Regulatory guide 1.1329, guidance
for residual heat removel to achieve and maintain Cold
Shutdown. This regulatory guide has been made available
to the industry and it is intended to apply to |
construction permits issued after January lst, 1978.

It is therefore, not specifically applicable to Midland,
The implementation section of the latest available |
version, which is drafted two, revizion one, states that

the guide will be used for plants docketed after
January lst, 1980 ancd this, therefore, excludes Midland,
The section does state the applications docketed

before this date will be reviewed against the guide

on a case by case basis. This clarification, the
Midland design has been reviewed against the suliance
contained in this regulatory guide.

NRC question 211.35, contents of

- & -
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this question are quite similar to the guidance contnin#d
in Brench Technical Besition RSB 5-1, and a copy of |
this question response is contained in the Appendix or
the last pages of your handout. These are the ‘coian
guidance documents against which Midland Plant is
being reviewed.

Many of these documents contain
similar guidance; therefore, in the remeinder of the
section, I will address the subject of the guldance,
list the appiicable design guidance documents, then
convey the Midland design that's related to the subjoctj
guidence,

So in slide 6-~1, subject or the
NRC <~ we have had broken into NRC positions, the
references that I have specifically been mentioning

before and then what the Midland design is with respect

to this particular position. The concern in the positidn

here is that the decay .ot removal irop line desigu be
designed to accommodate & szingle failure.

The references contained in
slide 6~1, Midland design complies. Parellel/series
motor-operated valves are provided inside containment,
The design has a single DHR drop line . ' wever,

o b9 -
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L this parallel/series valve errangement precludes a

2| single failure preventing decay heat removal system
= operation.
Slide 6-2, provide safety-grade

5;[ steam dump valves. These are the power operated

6 ' atmospheric vent valves or POAV valves which have been

7 1 previously addressed. Applicable guidance contained

31 in slide 6=2. Midland design here complies. Two POAV |
9':’ valves are provided per steam generators. |
10} We can take a failure on either

1" 'l -- well, in this case, we can actually take a failure ‘
12‘;i of one steam -- of one POAV valve on each steam

13;! generator, but that is not the guidance

14:? Slide 6-3, auxiliary pressurizer |
15§ spray. NRC position, provide auxiliary pressurizer |
16; spray or show acceptable manual actions as contained
172% in this applicable guidance of 6+3. Midlend design

18‘{ complies farther than this in that an auxiliary pressurizer
19% spray is in fact provided.

20; Slide 6=4, boration capability.
21; Providfe safety-grade boration capability. Show

22 acceptable manual actions. References in slide 6-4.

23! Midland design complies. Emergency boration system

24€ - 30 -
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and other safety-grade borated water sources provide

2 sufficient boration. This design provides boration

3| capal .lity without letdown.

4l Slide 6-5, provide adequate

5j DHR isolation. Applicable references of slide 6-5.

5 Midland design complies. Sgction iscletion is provided
7| by two series motor-operdted valves. Discharge

8 | isolation is provided by two series chec) valves.

9 Slide 6-6, collect and contain ;
10 dOCRY 1eat remaval nrassure relie? valve Aischarws.

117 Again, the applictble references of slide 6~6. Midland;
12} design comp..es. The discharge is routed to the

13f containment sump, which . in fact is contained within
,4? the -- inside the containment . ,i1:ii,s. |
,5} Slide 6-7, conduct a natural

16: circulation cooldown and borated water mixing test.

,7F Applicable references of slide 6-7. Micland design,

,8% a partial complieance. Clarification required.

ol Mentioned the 50 degree natural circulation cooldown

20; test will be conducted or referenced if it's conducted
21} before Midland, on a similar plant; however, a separete
224 boron mixing test was planned. Previous discussions

- 8]
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1 at the beginning of core life.

2 Slide 6-8, natural circulation == |

3 provide procedures for natural circulation cooldown.
4 | Applicable references of slide 6-8, and agein, this

5% gets into the area of procedures. Midland will comply.
6!: Apprupriate procedures will b2 provided before == well,
7% will be provided.

89i 6-9, provide adequate seismic

9} category one auxiliary feedwater supply. Applicable

10 | references of 6-9. Midland design cocmplies. The normal
11% feedwater supply is from the nonsafety-grade condensate
12i storage tanks; however, automatic switchover is provided
13? for the safety-grade service water system. ‘
14? Slide 6-10, NRC position, provide
15| boron monitoring capability with the safety-grade

15} system. Applicable references to slide 6-10. Midlend
17i design nonsafety-grade boron monitoring capability is

13? provided. They have continuous monitoring by a

195 boronomet -~ un letdown. Periodic monitoring by meanual
20 | sampling capability is being provided.

21 Slide 6-11 == I hope this isn't
2;‘ getting monotonous. Position, provide safety-grade

23 steam generator water level i.dication end alarm.

24 - 52 -
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This is regulatory guide 1.139. Midland design
complies with the clarification. Safety-grade water
level indication and nonsafety-grade ala:ms are
provided. |

Slide 6~12, rprovide 5afety-grade:
makeup and letdown to accommodate cooldown shrinkage
and boration. Regulatory guide 1.139, as referenced
partially earlier. Midland design complies with the
clarification. Boration and cooldown shrinkag: are
accommodated using only safety-grade systems without
letdown; therefore, safety-grade letdown is not provideé.

Slide 6-13, address pressurizer
heaters required to maintain natural circulation
conditions. The applicable references of slide 6-13. |
Previous discussion has discussed this area. Midland |
arez complies. Two benks of pressurizer heaters, backed
by safety-grau2 power and controls are provided.

Summary: Slide 6-14, NRC positioﬁ.
Achieve Cold Shutdown with safe.y-grade systems. |
Applicable references of 6-14. Midland design complies
with these clarifications:

Boration is accomplished w thout

letdown. Boration is monitored and sampled by nonsafety-
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grede systems. o separate boron mixing test is 3
planned. Steam generator water level alams are |
nonsafety-grade. Indication is safety-grade. One
steam generator cooldown will take longer than 36 hours;
This issue was previously addressed. Upgreded non-
seismic chemical addition system can provide contraction
volume in the case of a tormado. In this conditiun,
we do not postulate a safe shutdown earthquake
coincident with a tornado; therefore, we can use

a2 non-seismic chemical addition system to provide
appropriate contraction volume after a tormado.

That concludes my section and I
now want to turn the floor over to Mike Gerding, who :
will provide a comparison to regulatory guide -- or i
excuse me. Standard review plan 7.4.

MR. GERDING: Thank you, Jonn.
Good afternoon. My name is Mike Gerding. I will be
discussing Midland Plant instrumentation and controls
required for safe chutdown.

Standard review plan section 7.4
provides guidelines for the review of these instruments
and controls. I will briefly describe to you those
provided in the Midland Plant and their conformance
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to the acceptance criteria of the standard review plan.

The systems instruments and |
controls are discussed in your handout and are summarized
in figures 6-17 A, 5 and C.

I will begin with figure 6-17A,
reactivity and inventory contrel. Safety-grade
redundant controls for insertion of the control rods
are provided by the reactor protection system. Although
no controls are proviced for the emergency boration
system as it is a manually operated system, safety-grade
controls are provided for portions of the makeup and
purification system which are used to inject the
emergency boration system tank contents or previde
makeup from the bocrated water storage tank or chemical
addition systenm.

While the chemical addition
system is not a safety-grade system, it is tormado
protected and can be made available following a torneado,
using the controls provided and various manual actions. 'i
For monitoring of reactivity and inventory control,
safety-grade redundant indications are provided for
control rod drive breaker pcsition, source range neutron
power, emergency beration system tank level and
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pressurizer level. These indications are provided
both inside and outside the control room, except where ;
neutron power is provided inside the control room.
ontrol  rod drive breaker position, emergency boration
vatem tank lewel and svstem yalve indisationa ars availahle
outside the control room.

These indications considered
with the reactivity capability of the emergency
boration system, preclude the need to monitor neutron
power outside the control room.

Figure 6-17B summarizes the
systems used for pressure control. Safety-grade
controls and redundant controls are provided for
the pressurizer heater banks, 5 and 6, which have
been upgraded to safety-grade. Safety-grade redundant ;
controls are provided for the auxiliary pressurizer
soray valve, which can be made available following
local, manual systemaligament and restoration of
power to the valves. Safety-grade controls are provided
for the letdown isolation valves.

Also, as discussed previously
today, in the event of overpressure, the power onerated
relief valve on the pressurizer is set to automatically
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open at .2260 pounds per square inch, and these
are safety-grade con*trols.

Alsc, the pressurizer safety
valve will operate at 250C pounds on the primary
system. These valves are mechanically operated;

therefore, no controls are required. I the event

that the power cperated relief valve stould stick ogen,

safety-grade controls are provided to automatically
isolate the PCRV via the blcck valves which are :zet
to automatically close on a decreasing pressure of
2100 pounds, coincident with the power operated
relief valve not inclosed position.
For monitoring of pressure

control, safety-grade redundant indications are

orovided for reactor coolant system pressure and

pressurizer level , and these indications are avalzabie
|

both insicde and outside the ccocntrol room.

Figure 6-17C, summarizes the

systems used for heat rejection. Safety-grade recundant

|
|
|
|
|
|
!
|
|
|
|
|
|
'

|

controls are provided for the main steamline and main |

feedwater linre isolation valves. This includes automdti

isoclation in the event of a steam or feedline break an.

automatic feedwater isolation in the event of an
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abnormally high steam generetor level. ,

Safety-grade redundent controls |
for the auxiliary feedwater system include automatic
initiation, steam generator level control and automati%:
switchover to the service water system, which is the |
seismic category one backup feedwater supoly.

The main steamline relief valves
operate open at 1,050 pounds per square inch steem
pressure. These valves are mechanically operated and
no controls are required. Cafety-grade contrecls are
provided for the power opereted atmospheric vent valves?;

Finally, the decay heet removal |
system contruls include safety-grade controls, include ;
the controls and interlocks on the drop line isolation
valves, and the system pump and valve controls. The
system is -- can be made available following local, }
manual alignment and restoration of power to some va’.ve;.

For monitoring of heat rejection,
safety-grade redundant indications are providecd on the
primary system for hot and cold leg temperatures, and
primary system {low rete. This is forced flow rate.

m the secondarv side. indications
are provided for steam generator level and pressure
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auxiliary feedwater flow &nd power operated atmospheric
vent valve position. These indications are provided |
both inside and ocutside the control room. Safety-grade:
redundant indications ere provided in the DHR system, |
decay heet removal system for flow rete and heat
exchanger outlet temperatures. These are provided
in the control room for accident monitoring purposes
and can be available for safe shutdown monitoring
purpcses; however, they're not immediately required
for shutdowvn monitoring. Sufficient time exists
to connect portable instruments to line monitored
equipment and therefore, permanent indications ol these
indications are not provided outside the control room.

The adequacy of these instruments
was the subject of a detailed study cf the FSAR Chapter?
15 accidents by the independent nucleer safety task |
force. As a result of this study, significant upgrades
have been made to enhance the Midland Plant instrumen- |
tation.

Now, I will review the Midlanc
Plant conformence with the acceptance criteria of
the standard review plan, Section 7.4, Detailed
design and procurement of the controls and instrumentc
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required for safe shutdown are nearing final stages
for most equipment. The standerd review plan
acceptance criteria have been considered and are being |
implemented.

These criteria are summarized
in figure 6+16. They ghall be reduncant in their
intended safety function. They shall meet the single
failure criteria. They shall have sufficient capacity
and reliability to perform their intended safety
functions whenever necessary. They shall be qualified
to function after the design basis events for which
their operetion is essential, including the earthqueke
and all FSAR Chapter 15 accident. With clarificetion
provided here by the Reg Guide 197, that the indications
shall functior. within required accuracy following, but
not necessarily during the earthquake. They shall

satisfy applicable criteria for preoperational end

pericdic testing, quality assureance and design provisions

for indicating system availability. Finally, they shall
be operable from outside the control room at local
control panels with appropriate readouts and they shall

operate independent of those provided inside the

control room.
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1'd 1ike to discuss this last
criteria in more detail. We have mentioned at various
points todey, in today's discussions, the controls
provided outside the control room.

Figure 6-15 summarizes these
capabilities. The basis of organization of the controls
and instruments provided outside the control room for
safe shutdown, is to achieve and maintain hot standby
at the auxiliary shutdown panel and then proceed through
hot shutdown to cold shutdown, using these indications
and controls, toxether with those provided at other
locations, local control panels, motor control centers
and switchboards.

As mentioned today, there are
various manual actions required in some systems;
examples are, the emergency boration system and
decay wec* removel system. The monitors provided
at the aux‘'liary s.. idown panel, these are safety-grade
monitors, include emergency boration system tank level,
pressurizer level, primary system hot and cold .o
temperatures, auxiliary feedwater flow, steam generator
pressure and level, primary system 1low and pressure,
and power operated atmospheric vent valve posit.on.

=fbl-
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The safety-grede controls include,
pressurizer heaters, portions of the makeup and |
purification system, component cooling water pumps,
power operated atmospheric vent valves, the pressurizer |
power operated relief valve and auxiliary feedwater
system controls.

Controls provided at other
locations include those for the systems of the diesel
generator, the service water system, compeonent cooling
water system, chilled water system, plant heating,
ventilation and air conditioning controls and the
auxiliary pressurizer spray velves. These controls
and indications are sefety-grade and redundant, Jjust
as they are inside the main contrcl room. They're
designed to operate without mutual action of those
provided in the control room and no single failure
will defeat the capability to shut dowvm the plant at
either location.

In addition, as discussed
previously, a study is in progress which will address the
fire protection guidelines. The study evaluates the
feasibility of the installation of transfer switches,
relocation of signal processing equipment and improvec
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1 fire protection of safe shutdown control and ;
2 instrumentation. This is being done to insure that ‘
3 the capability exists, both inside and outside the
4 control room to safely shut down the plant after a fire.
5 In conclusion then, significant
6 upgrades have been made to enhance the Midland Plant
7 1' instruments and controls and these changes have been
3\; mede consistent with the standard review plan, |
9!5 Section 7.4 acceptance criteria. Thank you, and this |
,ol‘i concludes my discussion.
”f MR. HUGHES: Thank you, Mike.
12 That concludes our prepared presentation for today
13 and at this time we can go on to questions on section |
M!i six or anything else the Board wents to talk about. :
,Sii John Wahl just pointed out that ’
|6[! he has handed out copies of the reference provided |
17 earlier, regarding xenon. If anyone is lacking a copy,
18 please say so eand we will get them one.
19 MR. COOK: Would it be efficient |
20 to handle the questions Jjust by going through the
2 slides of individual peints of regulatory guidance
22 and just ask for questions on each one of those,
23 individually, to kind of step through it in order?
24 “ o
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MR. HUGHES: John, will you Just-%

MR. WAHL: I will be doing them |
in order, as they were in the presentation.

MR. HUGHES: This is the DHR
dropline design to accommodate a single failure.
we described a design that has a parallel/series motor
operated valve provided inside containment.

MR. COOK: Questions from the
Eoard or our colleagues of the NRC?

MR. HUGHES: Can I help you with |
a raference on the drawing numbers or anything else?
That is drawing 6-1. Figure 6-l.

MR. MAZETIS: Is this where it
was mentioned that the discharge sign was provided
with two series check valves?

MR. HUGHES: That's later.
This is where the line is inside the containment and
a question relative to single failure. Where a
parallel bypass line is motarized and given reliabl.
power such that you wouldn'* have an inability to open.

MR. COOK: No questions on it.
Go ahead.

MR. HUGHES: 6-2 covered
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T safety-grade steam dump valves, and we have added to

2 the design, two power operated atmospheric vent
3 valves per steem generator.
4;? MR. GIBSON: The POAVs, these
5 h are motor driven Jog control?
e’ MR. HUGHES: That is correct.
7 MR. GIBSON: Are the valve
8 characteristics such that you can achieve -- are they
9Ii linearized so you cen achieve a decent control with “"D'n"
10; MR. HUGHES: Mike, are you
n X able =
121% MR. GERDING: I would have to
13!: find out the answer to that question.
14: MR. GIBSON: But you didn't Jjust
151‘! take a standard open/shut valve and apply Jjog to it. |
16 | MR. BALLWEG: Nc. This is a ‘
17’: control valve. l
131: MR. HUGHES: These are new
19! valves procured and replaced the original position |
20 1; referred to, .~ valves, which now are downstream of
21 fi the main stream isolation valves. These POAV valves

l
221‘ are upstrean.
23? MR. GIBSON: But they were
245 - - 65 -
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designed for control, as opposed 1o back fitted for

the control.

MR. BALLWEG: That is correct.

MR. GIBSON: That answers my
question.

MR. GARRICK: I Jjust would like
your opinion on this. In order te allow control room
isolation of the stuck open valve, do you think that
the POAVs ought to be provided with motor opereted
block valves?

MR. HUGHES: Tom?

MR. BALLWEG: The analysis that's
been done on this in the past indicates that that is
not required. B & W has performed safety analysis
on =-- with the capacity that would equivalent to a
single stuck open safety valve as not presenting
any unacceptable consequence ©o the reactor |
coolant system or the core.

On that basis, we determined thet
it was not necessary to provide a motor operator on
those valves. We did ask that question as we were
going alorgand determined that it was not required.

MR. GARRICK: So you have that
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analysis?
MR. BALLWEG: That is the

analysis. That's all there is t it.

MR. HUGHES: Jim, can you acddress

that?

MR. AGAR: I guess I really
didn't understand the question. Could I heer the
question again?

MR. HUGHES: The recessity oI
motor operated block valves downstream of the POAV
valves. Upstream, pardon me in the event that the
POAV valve stuck open.

MR. GARRICK: Allow control room
isclation.

MR. AGAR: I believe thet our
analysis on Chepter 15 accidents would cover such a

condition, if the PCAV were to stick open. This, of

course, would be another single failure on top of singlé

failure, on top of single failure. We get into a

|

situation where if we failed enough pieces of equipment,

we would be in an uncomfortable condition, but if it
did stick open, you might be in a position where you
would lose one steam generator and you would have one
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loop, depending on how -- what the position of the
valve was when it stuck open, whether it was wide open ;
or just cracked. There is a whole bunch of scenarios
you'd have to get into in this perticular case.
MR. COOK: Let me see if I can
restate the question, at least the way I'm reading it.
We have analysis somewhere in
B & W that says there is no detrimental overcooling
of the reactor, due to that PCAV valve being vide open.'
MR. HUGHES: Bob Schomaker?

MR. SCHOMAKER: Section 15.1.k ‘

—~

£ tie FOAR i1 analveis of an inadvertent. ovening
of th> atmospheric dump or safety valve, and the POAV
is siz\d less than a safety valve, so the overcooling
affect "rom a spurious opening of a POAV is bounded by é
the spurious opening of a safety valve.

MR. VAN HOOF: It might be noted
also tiet under normal conditions, the POAVs would
probably not be used, but that the modulating valve

would be used, which are downstreem from the main

MR. HUGHES: The reason we
refer here to the PCAV rather than the modulating
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valves is that using class one equipment, we would

resume the boundary to be at the main steam isolation
valve. ‘

The MAD valve Jim referred to
are downstream of the MSIVs.

MR. COOK: Are they differently
sized?

MR. HUGHES: The sizing is the
same. The time for operation is different.

MR. COOK: There is no overcooling
potential through an individual YAD valve? I see the |
{solation valves are there, if ycu want to, but ==

MR. GIBSON: Once you open the
MSIVs, you have got quite a potential for overcooling.

MR. BAUMAN: What's the total |
capacity of both valves on o... steam generator if
they're both open? Percentage.

MR. BALLWEG: The valves nave
independent , fully independent control and control
switches. The combined capac¢ity is approximately
13 percent.

MR. BAUMAN: I'm trying to see
if this is related to the recent correspondence we have

- 69 =

HURON REPORTING SERVICE
761.5328



received from B & W on total steem dump capacity |
exceeding 15 percent, and the fact that you zet into DNBR
problems. Is there any relationship, Jim, between
that and these valves?

MR. AGAR: Yes. It's one in the
same, except that the analysis of the 15 percent was
to coincide with the mad valve and the condenser dump
valves being opened at the same time and exceeding
15 percent capacity when we run into i@ problems,
but the POAVs .re sized such you wouldn't run into that,

MR . BAUMAN: By themselves,

We're okay?

MR. AGAR: In addition to that,
though, like Tom was saying, they're individually ‘
controlled, so the chances of having two of them ,
stuck open at the same time would be highly incredible.

MR, BAUMAN: I'm not talking about
heving them both stuck open. This is a question ﬂ-xat'sf
in another departurent's hands at the moment, but we
have a piece of correspondence from B & W that indicates
that if wo exceed, what is it? 122 percent or 22 percent
steam dump, we have got some problems with the core

potential problems, and I'm trying to see if there is

« 0 w

HURON REPORTING SERVICH
761-5328



any relationship to -- between that issue and the
sizing of these valves.

MR. TAYLOR: Let me see if I
can clarify that. I think the original issue that
you are talking about came about as a result of the
question, can a single failure lead to the spurious
opening of some dumping capacity, which has not been
properly -- not been completely analyzed. This was
related to control -- to the effects of the control
system failures on safety.

I think this =-

MR, BAUMAN: Let me --

a0t mit it Aowm as an action item and T'1ll 7o home and
do some research on my own and see if there is eny |
relationship.

MR. AGAR: It's been analyzed
for Midland and not deemed to be a problem.

MR. HUGHES: Gentlemen, any more |
questions on this particular position? |

MR. MAZETIS: I guess, Just
getting back to risk space, in addition %0 the cooldown:
part of this, it seems to me that there is another

concern you eventually get to and that is for events
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where you can't bottle up sav a leak in the steam

+he

generator or a steam generator tube rupture where “o¢
capability o isolate intuitively has to be @ plus. ‘
You know, it's a pathway to the atmospherc, and that's |
another side of the overall risk that some == should

be somewhere in there.

MR. AGAR: May I address that,

Ed?

MR. HUGHES: Yes.

MR. AGAR: That particular item,
Jerry, is =-- would be addressed -- is being addressed
now as part of the 4% progrem, and there will be
operator guidelines to depict what operation they should
do. Whether they sho'dd isolate the generator cr |
maintain the cooling side of that generator t0 reduce
the pressure on the primary system faster.

I don't believe the analyses
for Midland is cther than having just been initiated,
started, so it will be sometime before we heve got
the :7°© progrem completed, but your concerns will

ve taken into consideration, I'm sure.

MR. GIBSON: Jerry, isn't that a

concern being asked pretty much of the whole industry,

-2 =

HURON REPORTING SERVICE
761-5328



13

14

15 ||
16|

H
17
18
19
20|

21

other than FWis. Just how are they balancing their

courses of action to expedite getting below obviously
the relief pressure?

MR, MAZETIS: Yes.

MR. HUGHES: Next position
addressed is providing auxiliary pressurizer sprey
or showing acceptable manual actions. We have discusseci
Midland has auxiliary pressurizer spray. We have got
some questions on that so far. Are there any cthers?

MR. SULLIVAN: Providing thet
auxiliary pressurizer spreay involves some acceptable
manual actions; right?

MR. HUGHES: Involves with the
auxiliary pressurizer sprey, yes. Do you want us to

UNn down them Or =-

MR. SULLIVAN: No.

DR. GUNNING: The way this wes
worded in the requirements or in the gzuidance was
provide one or the other, and that if one can show thatl
acceptable manual actionscould be performed, one need
not in fact provide suxiliary pressurizer sprey; there-
fore, yes, the auxiliary pressurizer spray requires
manual action to align it, but there's still an "or" in the

iedizn.
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MR. MAZETIS: It could be that
I'm not interpreting our requirements correctly, but
my understanding of our position -- I think I'd like
to teke issue with an apparent misunderstanding es
to what you mean hy compliance.

To make a general ccmment,
manuel actions, I perceive is three types. One is
manual actions typically required during a normel
shutdown process. Everytime you shut down. Menual
action outside the control room. Let's talk about
minual actionsoutside the control rocm. i

The two manual actions needed
because of the safety-grade requirement. In other
words, in order to show the capability, to get to the
Cold Shutdown with safety-grade equipment, it would l
require this safety-grede equipment to be actuated |
outside the econtrol room, and three, thosc manual
actions needed after a single failure.

The position 5-1 has a tuilt in
flexibility that's obvious with the latter. That is
the third one of -- after the single failure, two.

It's clear thaet it's a negotiated item; however, therec
is little t0 no flexibility for the former two.
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So that the == I'm not sure that I recall for the
auxiliary sprey, but your indication that it complies,
I don't really think in this -- in a few of the other
cases, too, that the compliance is to 5-l1.
Maybe it is, in your own mind.
A compliance is a viable capability. Just a2 comment.
MR. GUNNING: I was making
reference to what's stated in Brench Technical Position
RSB 5-1 with regard to Roman Numeral I, under the
pressurization, which addresses aux pressurizer spray and
it seys compliance for -- with respect to the guidelineé
for the Midland Plant, compliance will not be required
if dependence on manual actions inside containment afteﬁ
safe shutdown =arthquake or single failure or remaining in |
hot standby until manual actions ,r renairs are complete

o 3 $ 24 Anal ]
for the individual plant.

are found to be acceptable
Now, I can't speak abtou. any
further interpretation. I was referencing the specific
document. |
MR, MAZETIS: Those are the words |
I was looking at, too, as I spoke and those words you
Just read or referred to indicate the third category,
and that is after a single failure the compliance would

- T8 -

HURON REPORTING SERVICE
761-5328



not be required and limited operator action would be
allowed outside the control room.

MR. HUGHES: Jerry, I believe
what we're saying is that our operator action or
manual actions are merely for the alignment of the
system, and th' . this is a long term action rether than
immediately required for depressurization, such that
the time involved and the function or the objective,
the depressurization we believe complies with the
requirements and the intent both of the -- providing
of an auxiliary spray, and that that requirement didn't
require, in the long term, automatic action.

I'm really drawing a distinction
on the timing of the need to start the depressurization
as permitting the manual actions, and we can go thmugh:
what those manual actions are if you are interecsted,
because we are prepared for that, and can give you 2
feel for it, if you'd like.

MR, MAZETIS: I guess I'd like
to separate & policy from @ -- I will call technical
argument. All I'm saying, it has been the policy to
implement the position as I have described and your
technical arguments, I presume are retional; however,
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I'm just saying that this is the way we have been

implementing for the near term OL's like yourself,

this position.
MR. HUGHES: Fully automated

auxiliary spray is a requirement?

MR. MAZETIS: Not automated,
but the capability from the control room.

MR. HUGHES: Okay.

MR. GIBSON: When I read this
over, I thought you guys were going to come back and
say that compliance is not required because we are
doing all these things, as opposecd to saying that you
are complying, because in the statement that was handed
out, it said it's not required if you can show the f
following things, and I think you do show all those |
following things. |

Referring to the item in table f
6=2 under Roman Numerel IC. 4i'd at least like to note
-- Jerry, Go you feel thet in not complying, that
we have answered the other questions that are in that
paragraph, such as dependence On manual actions inside
cotainment after 2n 2cE7 We don't need that, and we can
sustain & single failure.
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‘ MR. MAZETIS: I guess I question :
’ the relevance of how you have addressed that because :
” it doesn't look like it's -~ it doesn't look like we're
¢ in after the single failure space with your response ;
. in this column.
6!1 MR. LEWIS: As I understend the
7i words in RSB 5-1, it says that manual actions for a plant '
Bj such as Midland are acceptable if they can be Justified.:
gf’ That is, if there is access and time available to take
il those manual actions. We feel we're in that condxtion.;
iy Do you disagree? If you dir~eree, please clarify uhy !
" It's not clear to me. ;
" MR, MAZETIS: I was Jjust trying
" to describe the policy -n  how we have been implanentiné
‘5:! 5-1 and that is that the manual actions are divided '
16 into those three categories I described, and that we |
L have not allowed normal shutdown of plants outside the
’8’ control room.
" The one exception that I could
20 remember is recently, I believe it was on the San
21 Onofre or Summer, that in order to restore the power <
22 to a valve, they had to remove the power for an |
23i unrelated requirement. They had to g;o'outside the |
24: - 78 -
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control room.

I believe you have a similar
situation. They had to go outside the control room
and we evaluated in that one cé&se; .ow far the operator
had to trevel, and it happened to be within one floor
level, and we accepted thet restoration of power, but
to my knowledge, we heve been requiring valves to ve
changed to motor operated valves, specifically.

There have been plants, mostly
CE plents recently, like San Omofre, that they have
-- my recollection was six or eight valves that were
outside the control room, manual, and we required them
t0 have motors.

MR. HUGHES: Operable from the
control room?

MR. MAZETIS: Yes.

MR. BAUMAN: 1Is that related to
Cold Shutdown? Were these valves necessary to achieve
Cold Shutdown or was that necessary for some other
safety functlion?

MR. MAZETIS: I can't answer your

question. Maybe some of them were related to some other

function, but some of them were related to Cold Shutdown.
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MR. PRATT: That wes for a normal
Cold Shutdown?

MR. MAZETIS: Yes.

MR. PRATT: Okay. For example,
we have manual isolation valves on tne suction of decay
heat removal. You are saying your position would be
that those would require remcte cperators?

MR. MAZETIS: Right, and I guess,
just to rehash, probably the =-- I would assume that
the Midland docket, although I haven't looked
specifically, since the last time I was involved about
three years ago, we pointed and we were to commence
discussion on those particular areas, as t» why we
wanted motor operevors on those valves, which never
took place. I would presume the docket somewhere hac
our position.

MR. SULLIVAN: It wouldn't be
on this particular case, because this capability wesn't
a part of the design at that time.

MR. HUGHES: I believe Jerry's

talking about the DHR suction valves.

(ATTTMITO .
Nuca &

Mﬁ? PRATT: Aﬁa“fhat this may

have been listsd as an open item?

) R e s
= / = H Yas
. MLDL WO LT=0.

- 80 =

HURON REPORTING SERVICE
761-5328



MR. HUGHES: Fcr the purpose of §
this, I believe right now all we can do, Jerry, is
note your discretics and take it under advisemant,
MR. PRATT: Can I get cone
clerification cn that? é
The auxiliary spray capability
is not required for a normal Cold Shutdown. Does that
situation create a difference, 8s far as how the design |

|
|

is reviewed?

MR, MAZETIS: That's the second
category of manual actions I told you about, if I t
understand what you are saying, and it falls intc the
seme implementation as the first, and that is, in order§
to go to Cold Shutdown using sefety-grade systems befor*
a single failure, our requiremer . has been to do it fro&
the control room. There is no identified flexibility |
in 5-1, that I can recall.

The only exception, agaia, 1
mentioned is if you have got the restoration of power
to some valves, we would consider that and talk to you ?
about how far away they are, the motor control cecnters |
and so forth. |

MR. SULLIVAN: In terms of
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clarification, as I read -~ I don't have the Branch
Technical Position. I assume this is out of it, it
says or remain at hot standby until manual actions
or repairs are complete, are found to be acceptable
for the individual plant.

what you are saying is that
ordinarily, what we're proposing here would not be
found to be acceptable?

MR, MAZETIS: That's right.
That -- that sentence v.u Just read is after the
single failure. The presumption is that a single
failure had taken place and we have to look at “hat
position, and the repairs reasonabvle to be expected
to be effective while you are at hot standby.

MR. SULLIVAN: The way it's
written here, it reads, to me, &s an or. Compli'nce

will not be required if A, dependence on manual

actions inside containment after SSE or single failure

or B, remain at hot standby until manual actions or
repair is complete.

In other words, I don't read
the logic as saying that in order to comply that I don't
need the single failure space. I don't need to be
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in that post single failure in order to not have to
comply by reason of item B. Unless you come out and
tell me, well, you can read it that way, but it's
not acceptable. That gives you the way out.

MR. MAZETIS: I guess that's
what I'm saying.

MR. HUGHES: Jerry advised us
of the past policy prectices and the best we can do
ri. t here, I believe, is take it under advizement.

Are there any other questions?

MR. GUNNING: As a clarification
to that, there are only manual actions required inside
containment, and that was one of them. The system is
operahle from the control rcom once it is lined up,

0 it does require menual action to align it. Once
it is aligned, there are controls insi = the control
room to permit continued operetion.

MR. HUGHES: The next pocition
discussed wasproviding safety-grade boration capability
or showing acceptable manual actions. We believe the
emergency boration system and other zafsty-grade Lorated
water sources provide sufficient boretion.

I believe we have discussed
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a0 fer todey, the EBS borated weter storege tank
to a degree the chemical addition svstem.

MR. SLADE: In the presentation,
I believe John indicated that we could provide safety-
grade borat .n without letdown, and if I remember the
eariier discussion, that is the emergency boration
sy'tem; is that correct?

MR. GUNNING: Yes.

MR. SLADE: The part after EBES,

atner safety-grade, that does require letdown ia orde#

to provide sufficient boration; is that correct?

MR. GUNNING: One can borate
sufficiently without letdown by using the emergency
boretion system, and in order to accommodate other
contraction velume, one needs additional water that
is boreted, and one can use whatever available water
source that mey be. The borated water storage tank is
a safety-grade source of water that can be used.

MR, SLADE: With letdown?

MR. GUNNING: No. You don't
need letdown.

MR. HUGHES: 1If you're going
fcr contraction volume only.
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MR. GUNNING: If you cool down, if|
you contract the volume inside the reactor, the water will ?ontrac;:
therefore, one needs to supply additional water to keep |
the pipes filled. This water must come from somewhere |
and an available source is the safety-grade borated
water storage tank. One needs additional water, even
if one is not letting down, Just bec: use of the change
in the specific volume of the water ccntained within

the reactor coolant system,

MR. SLADE: My concern is in
the event that you -- the operator, during the initial |
transient that we inject borated water from the borated:
water storage tank or the makeup tank, boric acid |
addition system, we inject borated water into the
system automatically. We fill the pressurizer up.
The heating trensient brings you back up to522. You

compress the water into the pressurizer. You fill

the pres urizer back up arain.

Now, is there sufficient volune
in the pressurizer 1o inject the emergency boretion
systam which requires manusl action at some later time?

MR. GUNNING: A detailed
analysis of that has been done and I would probebly
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best reference it over to B & W, who has generated a

4
report, to address those specific questions. i
MR. AGAR: One point of %
clarification. I think the EBS, by itself, is not of course
of suf‘icient volume to take up the contraction volume.}
and that is what that and is there between the EBS

and other safety-grede systems.

In order to continue to cool down
and Supply contraction volume, you need cther sowrces 3
of water. ;

MR. SLADE: I understand that, i

what this is discussing is not inventory control. |

It's discussing reactivity control. Boration capabilitj.
MR. PRATT: Let me try t clariryg
that. You need the 1800 gallens or perhaps less, E
depending on the scenario of six weight percent
boric acid. In addition, credit is taken for a minimum:
in the Cold Shutdown contraction  volume makeup, for
a minimum of 1.3 weight percent, so the Cold Shutdown
contraction volume prcvided cannot be demineralized
water., It has to be at least 1.% weight percent, and
in that sense, it contributes to the boration
capability.
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MR. SULLIVAN: I think Jerry's i
prot lem goes away if the NRCs position says provide |
safety-grade boretion capability and inventory centrol. '
It seems to me it's a metter of semantics really; isn't ‘
1t? You're just saying the boreted water source -- |
if you didn't have & volume concern, you don't care.

MR. SLADE: What I'm trying to
establish is whether or not I have to get that emergencﬁ
boration water into the system to have sufficient |
boron to assure the one percent delta K/K shutdown
margin. :

MR. PRATT: For what?
Cold Shutdown or hot?

MR. SLADE: Hot shutdown. |

MR. PRATT: No. You do mot nced ‘
to use chemical addition system <r BWET. |

MR. SLADE: That requirement ics
oenly for the Cecld Shutdown condition, sCthat even if you
don't get the emergency boretion in prior to the
cooldown, &8s you start to cool down, you will be able
to inject the water from the emergency boreticn and
stay ahead of the boron requirement?

MR. PRATT: Right.
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MR. VAN HOOF: How about xenon?
Don't you need the emergency boration for xenon?
Even if you are hot?

MR. PRATT: Not if you have

injected EBS.

MR. VAN HOOF: Your rods go in.
The most important rod is stuck out. You go through
your xenon transienif. When you come dovn below

equilibrium xenon, then you need the boreticn; do

you not?

MR. PRATT: From EBS.

MR. HUGHES: Ycu need the
emergency boretion system for that.

MR. VAN HCOF: Any contraction
after that, you require the cr, or the and other

systems, such as the boreted water system, and if

you have contraction, you don't need letdown. You can |

put in your water.

MR. BALLWEG: That isn't the
question Jerry has been asking.

MR. SLADE: You are skirting
all around the question.

MR. BALLWEG: If I might try
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and restate the question. You got @ trip. =Pl is

still running. It's pumping weter in. It raises

the pressurizer level w.

MR. PRATT: Mue to makeun?

MR. BALLWEG: Yes, and you don't |
have -- you £ill the pressurizer \.p. Now you got it
nearly full, but you don't have EBS in yet. Now vhet?

MR. SLADE: Now you go through |
your xenon trensient. where doec your boron come
from to take care of the decay Xenon after you get

through equilibrium concentration?

MR. BALLWEG: The answer pert
of that is, based on the B & W report, you have got
over in your hands there -- under what you Juct put '

|
I

your hand on -- is that the injection has to be limited

|
|
|

to 2200 GPM per that report, to assure that there is
sufficient space in the pressurizer to permit injection|

of the 1800 gallons from EBS. |

There 1s a conflict within f

|

that document that we bave called to B & W's
attention. They're requesting clarification on it,

MR, AGAR: Could we have == !
Rich, would you address the concern? Is it clear enouéh
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to you? Would you like it restated? Do you understand
|
what the concern is? {

MR. LANG: If you initiate HPI
immediately and leave it on until you fill the
pressurizer up, in order to get the EBS in, you will
have to contract. You will have to cool down some,

t's as simple as that. {

MR. SLADE: In the meantime,

-
-

if I don't cool down or initiate a cooldown, do I have |
enough boron in there to take care of my xenons that .
|
|

are going to be decaying out with time?
MR. LANG: DNe. You need ==

if you're not going tc cocl down and you have 2 stuck

rod and you are at the worse time in core life, you

must heve the EBS or its equivalent in within 24

hours for the most probable trip sequence.

MR, SLADE: And again, it gets
into the -- and you don't have letdown capability. i
There is & lot of ands.

MR. HUGHES: Jerry, we're into
a hypothetical situation where you do not have letdown;
where you have had the unfortunate occurrence of the |

most reactive rod stuck out at the worse time in -ore
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life, and if you go below the equilibrium xenon condition
you need additional boration to assure more than

one percent shutdown. That boration source, concentrated,
is EBS. With that given set of conditions, you will
need the EBS and you will need some volume aveilable
to inject it.

MR. GIBSON: The cther thing you
will need is a loss of auxiliary feedwater, in my
esti 1ation, because otherwise == I can't uncerstand
any reason you couldn't do some coaldown.

In fact, usually with the B & W
plan*, the problem is not that you can't do some,
but you do a little too much.

MR. HUGHES: Again, what we're
into is a hypothetical situetion. It doesn't assume
loss of auxiliary feedwater. It deels with the
definition of staying in hot standby, ‘.nich is 2
temperature range.

MR. GIBSON: A largec one.

MR. LANG: One other point of

clarification. Without ccoling down, you necc

approximately around, in round figures, about 125 inches

in the pressurizer, so if you were to get down on hot

-Gl =

HURON REPORTING SERVICE
761-5328



standby, if you were worried about your pressurizer
level and you did turn HPI on, some source of mekeup,
as long as you terminated it about 270 inches or so,
you would have enough room in the pressurizer to put
the EBS water into the reactor coolant system.

MR. SLADE: As long as you :=to
the injection before it goes Leyond normal levels,
essentially.

MR. LANG: Yes, yes. Thzt would |
be adequate

MR, SLADE: I'm satisfied.

MR, SULLIVAN: Are your
calculations for the need for the EBS, is this only
for the first core or is it true for the life of the
plant or ==

MR. LANG: It's -- calculations
have been done based on the design criteria for 211
normal cores. If you're going to talk about extended
burnup type cores where you have higher boron
concentration requirements because the worth -f +he boren

toward Shutting the plant down becomes less, so the number
of 7! == you have to reise the concentration .. ian iy hes
shutdown goes up, but for the design basis for all
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normal reload cores, th's hes been accommodated, not

Just cycle one.

MR. HUGHES: Are there any other !

questions?

MR. PRATT: 1I've got & questicn
for, I guess, Jerry. Given the previous comments on
credit for menual actions outside the control room
for depressurizetion, boration is one other of the
essential functions that need to be performed to get
to Cold Shutdown, and would the same definition as
far as credit for manual action apply to the manual
valve which isolates the emergency boration system
from the makeup system?

MR, MAZETIS: Yes. That's
categoric, too.

MR. HUGHES: Are there any more
questions?

(Whereupon there wac a short

recess taken)

MR. HUGHES: All right. The
NRC position, provide adequate DHR isclation. The
project believes they complied by suction isclation
by two series motor operated valves and discharge
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isolation by two series check valves.

MR. COOK: Where is Jerry?

“R., HUGHES: I know he has a
comment on thet. If there are no other questions,
we will go back == oh, here.

Jerry, we have got this one on
the toard here. You have seen it and we're waiting.
We thought perhaps you might have a comment.

MR. MAZETIS: Thank you. I was
wondering, on the interface betweer the low pressure

and high pressurec discharge side, this is probably

repetitive because 1 have presumed you have docketed it.

The concern on the potential for
a loss of integrity of that low to high pressure
interface, has dictated the past several years, t
explore a test program and test capability to -- with
accompanying criteria for leakage for those check valves

The actual regulatory resolution
to that subject, I believe, is probably i, mechanical
engineering branch, but I was just curious as to
whether that's been a consideration here,

MR. HUGHES: Check valve leekage”?

MR. MAZETIS: The capability to
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check for check valve leakage.

MR. HUGHES: Tom, can you answer
that?

MR. GUNNING: Well, in the
review, I guess I could refer it over to Tom fur
a detailed design, but there are accommodations in
the system to be able to measure the check valve
leakage or leakage through those check valves. I guess
I'd better refer over to Tom for verification.

MR, MAZETIS: Perhaps I cculd
short cut it by asking if you recall if your position
has been docketed anywhere that we can just refer to?

MR. PRATT: I believe it hes.

I telieve we have gotten questions, or 2t least a
question from the commission on that, and I den't recalﬂ
just which question that was and which gquestion anc/or
FSAR section documents our position, but why doen't we
leave that as an open item, or befcre we finish here,

we CABn zet some research going or look it up.

MR. HUGHES: Give us a few minutes
to look it up. We'll give you a reference anc/or |
ol e MR. MAZETIS: Thank you.

MR. SULLIVAN: I guess Ior
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clarification, I Jjust got either an information notice

or a bulletin yesterday, but I received it from the |

Falisade's people. It was received on their docket. '

Sometimes that kind of information is delayed a little
bit before it gets to the applicant, &s opposed to the
operating class, so in terms of the specific informetion
notice or bulletin that requires a rc:-ponze, we either
have just received it within the last day or two or
we will receive it soon. |

MR. GIBSON: 1I'd like to elaborEt;
a little bit. As I read that bulletin, it goes & little
beyond leakage. What they're concerned about is thet
we have series check valves. One might be sitting cpen
and you wouldn't know it, and therefore -- and I refer |
to how I read the current system for our plant, as far f
as detection capability.

I'm not sure we can cdetect
leakage at each valve pcint, and they're concernec about
leakage past the first valve, leakage past the second
valve, and I believe alsc leakage past the third one,
even though it's nommally open.

I want to make sure you nhave

the capebility once -- thet it can close, so this --
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intersystem LOCA is the name of it, and --
MR. SULLIVAN: In fact, Davis

Besse had trouble with their check valve in that system

in their startup last fall, I think following the --
their refueling outage.

MR. GIBSON: Two plants were
cited in there as having had the problem.

MR. COOK: Let's not try to
speculate on new material. We can get back to it end
give it some thought.

MR. SULLIVAN: I think the
summery is, from the point of view of my department,
it's still under investigation. The informetion mey be
on the docket already and we will respond in any case
if we're required to, to the IE information notice
or bulletin, as well.

Mk. GUNNING: If there is a2 recent
issue, I'm not aware of it; however, in the design
review cf the system, the system was checked to verizy
that one could check fo~ leakage through the appropriate
valves and be sure th.t one could measure it, a.d the
system design had this capability. So recent addition=zl
concerns, I'm not avare of.
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MR. HUGHES: All right. As I

said, we will come back and provide a reference. Mike,

you are prepared to do that? |

MR. PRATT: Yes, Ed. The design |
position or features for intersystem leekage on the |
decay heat removal system are described in FSAR
Section 5.2.5.2.3.

MR. HUGHES: What's the dete on |
that page or the latest rev. on that page? |

MR. PRATT: That would be
revision 30, although it looks like the update was
amendment 15.

MR. HOOD: I might clarify,
thet the letter for the Midland docket has been mailed |
out. I would alsc clarify that in the prior revievw
that we did on the Midland docket of the FSAR, we did |
ask some gquestions with respect to the ability to

test the two check valves.

MR, GIBSON: 1I'd like to ask
Bechtel, I don't find that testing on the riID rfor

decay heat removal. Is it located perhaps on the

e T N
relil, Or

containment penetration precsurization
where would I find it?
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‘ MR. PRATT: There¢ is a pressure

g indicator between the three check valves. ‘
d MR. GIBSON: That's one indicator.
. %' FPRATT, That's one. |
¢] MR. GIBSCN: That, I believe,

. :i only tells me --

4 | MR, SLADE: It says you have pressure.
0 | It dcesn't tell you the source of the oressure. '
9| MR. C .: Let's go on. We'll |
1°.F address that whole question off lines.

ud MR. HUGHES: All right. We'll

12% go on. Any more questions on this?

1:’%‘ Next one, John. NRC position

“! was collect and contain decay heat removal system j
'5; pressure relief valve discharge. Midland discharge |
16. routed to the containment sump, We hevse had some

‘75, discussion on the velve from the decay heat remcvel

18 system to containment sump. Are there any other

19 questions? !
20 Go cn to the next one.

21 The NRC position has conducted natural circulation

22 coocldown and borated water mixing test. Midland

23i design complies, partially in that, cresently,

24 - 99 o
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the intention i+ to conduct a 50 degree Faarenheit
naturel circulation coocldewn test or reference in
another appropriate test, but that no separete boron
mixing test is planiied. Experience to date has shown
that boron mixing tests are infeasible. There is no
feesible method of measuring boron mixing in this
condi tion.

MR. TAYLOR: One question,
really. Where is (e == I think we started to get
to this this morning, but didn't make it.

Where is the sampling point for
measuring boron concentration when you don't have
any letdown flow?

MR. HUGHES: Tom Ballweg?

MR, BALLWEG: It's on the letdovm

line. It's at a connection on the letdow. line, very
near the large bore piping, the main loop piping.

I think there is about three feet of twv and a half
inch letdown line. Then the sample line comes off
through the containment penetration and out to the
saaple panel, so it would require some purged volume
to purge that three foot leg of the -- approximately
three feet of the two and a half inch line, and then
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you ghould be drawing a full regular sample from the
hot leg. |

MR. TAYLOR: It's coming up- |
stream of any letdown isclation valve?

MR. BALLWEG: Yes. There are
actually two sample lines on that letdown line.

One is downstream and one is upstream.

MR. GARRICK: You don't know
how representative that sample would be of the system?

MR. HUGHES: I believe Tom
indicated that after clearing the purge volume, we
believe it would be fully representative.

MR, BALLWEG: It's representative
of whatever is geing to be in that pipe, because |
whatever has come through =-- it's from the cool leg,
so it's already come through the steam generator.

It's mixed in the outlet plenum of the steam generator
and mixed otherwise around the system, as it comes
around, so by the time it gets there, it's representatiw‘le
of whatever is passing through that part of those
systems,

MR. TAYLOR: This question is very
much releted to the need to demonstrate adequate mixing
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with one loop in operation.

MR. BALLWEG: Yes, I understand
that.

MR. VAN HOOF: That sample line, |
is it safetv zrade? In the one upstream?

MR. BALLWEG: To the ~uter
containment through the containment and on out, it .s.
Beyond there, it's not.

MR. TAYLOR: So thiz is a hot
sample then?

MR. BALLWEG: Yes.

MR. HOOD: With regard to the
naturel circulation cooldown test that will either be
conducted or referenced, would you tell me if you have
in mind now any candidate plants for referencing
purposes?

MR. HUGHES: Darl, i'm going
to ask Jim Agar to answer thet. Jim?

MR, AGAR: I'm afraid I'm going
to have to pass on that question. I don't know if
there is any representative plants right at this sitting,
right now or not. I think what he's locking for is

a clarificetion of that statement, Would that be right,

-

Darl?
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MR. HOOD: That's part of it.

MR. AGAR: If you want to
clarify what thet seyc. in otiier words, that's a
Consumer's commitment and perhaps, you know, they
want to be 2 little more clear on what they commit
to do.

MR. HUGHES: Well, Darl, maybe
I don't under:stand your question., DBesically =--

MR. COOK: We do.

MR. HUGHES: There is some
correspondence that --

MR, SULLIVAN: We Jjust received
a letter on the ancket that references the naturel

circulation cooldown tests that have been required

- 112 [ . 4 -~ - Y Y . -
n ke Sequoia, and it's not only the demonstrated

capability. It's also a matter of operator training
and we still have == that letter we just received
yesterdey, that I saw it, and it's under evaluation.
In terms of referencing another
plant, . guess v werk with the owners group and if
the same requirements are going to be imposed on one
of the other 17T operating plants, then we would certainly
try to take adventage of any useful information we
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could gein there, but it appears the NRC is approaching
this now in =- different from this context and that is
from the point of view of operators actually going
through the natural circulation cooldown, like wes |
required on Sequoia. '
MR. HUGHES: The question I thought
we started with was single loop cooldowvn. Meybe I
misunderstood.

MR. COOK: It was analysics;
wasn't it?

MR. SULLIVAN: That was a
separate thing.

MR. HUGHES: You're only ==

you're talking about a two loop naturel circulation

zituation.

MR. HOOD: Yes.

MR. SULLIVAN: That's what
1 thought Darl was talking about, too. '

MR. MAZETIS: Just to amplify
what Ted just said, I don't know the details of the
Sequoia test. I only know enough to say thet the
intent of the Sequcia test on natural circulation were
not the seme as 5+1. The test £°11 short of the
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capability that is to be demonstreted in 5-1. %
2 My recollection, for example, §
3 is they had let down and the major purpose of the |
4 Sequoia, if == it wes a unique test. It wes almoct ;
5,i solely operetor training.
6| MR. SULLIVAN: That's the wey I
! ' understood it, but like I say, it's under evaluation.
8 l. The letter that we recelved talked about using pump heat;
9 for instance, as opposed to decay heat and on end on,
‘O‘i We Just have tc evaluate.
" l; MR. MAZETIS: My only point in
‘2% saying something was that Sequoia is still required |
1:3!' under 5-1 to either conduct or reference, and in this :
“;i case, their referencing tests by Diablo to be conducted .a.te".f
‘53' A naturel circulation cooldown test mects 5-l. T
16 MR. SULLIVAN: Can we reference |
17 a test to be conducted at some later date?
18 MR. COOK: Ne-t slice. |
19l Go ahead. ’
20; MR. HUGHES: Are there any other
21| questions on this?
22 MR. VAN HOOF: I've gct one. |
23E I'd like to know a little bit more about the separate |
24! - 105 -
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boren mixing test and why it's infeasible.
Is there any way that a test ’

could be conducted prior to fuel loading, during

cold ... or whatever, to inject and make some

' measurement of thies mixing mode? What isn't feasible

MR, HUGHES: It's really our
understanding thet this hes been investigeted on other
dockets and has been determined, beth by an applicant
9 | and the NRC personnel involved, that the test Just
| sasn't a cractical tess.It would not either =- I'm not

faxiliar enough with it to say whether it wouldn't prove
or thet the methed of conducting it was not considered ‘
suitable. l

Jim Agar has got perhaps a bit

15| more information on it. i

MR. AGAR: Were you going to say

something, Walt? Sc I don't commit myself.

MR, JENSEN: I was Just gcing to
say that I didn't know c¢f any NRC position.

MR. HUGHES: Not a positicn,

but a conclusion.

MR. JENSEN: It's oy understending|

that such a test will be done on another plant. |
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1 MR. AGAR: Let me tell you what I !
By know, Walt. On the North Anna plant, they were going i
3 to conduct a boron mixing test and what it amounted to, |
s I guess, was it wes robaoly an improvement over the |
| test that was run on Sequcia, where they ran a very
5 ‘t minimal test, and what Jerry wes caying, is unacceptable
7 | results, very skimpy results anyway, and the North Anna |
8: tect amounted to 2 aini boration dilution eaccident, :
91:\ in order to determine the efiects of & slug of fresh |
10& wvater going through the core, after a slug of boren
' 'i went through, to get a fast reection indication that ,
12! boron was re.ching the core during natural circulation.
13! The determinaticn wac made by
”!;i Westinghouse that the test was dangerous and the NRC |
|
5l agreel, end the test was not run. We had 2 man
162| on the committee, Ivan Green, who is the resident
171 manager of the Midland Plant for 3B & W, and my source |
i of information was from him. I haven't Dbeen eble to |
- get 2 hold of any documentation, letters. There must ‘
20? be some documentation somewhere. |
21‘ MR, JENSEN: I think that becausg'f
2 the test on one facility was perheps ren in such 2 ,
239 way that it wes judged not to be safe, doesn't meen 1
24 e |
|
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thet a == it's my understanding that this test brought
-- gither brought the reactor criticel or brought it
close to critical. Perhaps was even run when the
reactor was critical. I don't see why, becaus. such \
2 test was run, would preclude perhaps design test
being run at Midland to show that the boron indeecd

mixed. Perheps not to show its affect on the reactor

4 13 .
sriticality.

It's my understanding thet part
of the NRC concern is that the heavy boron will not
== that it will mix with the coclant, but will not |
perhaps form a pool or puddle in the lower part cf
the reactor ... ... System. Your sample line scems to

me to be in @ fairly advantageous position. It require%
that the boron trevel completely around the coolant {
loop before reaching the sample point, so the indicatioq
of boron =-- the predisted amount of boron at the sample‘
point would seem to me to be & fairly good test, thet
the boron was being mixed within the coclant loop.

MR, AGAR: What we're saying is
that we haven't identified a feasible way, at this
sitting, to run the test, but I guess the only thing é
that really counts is that this boron gets In the ccre.€
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Not necessarily at the sample point, whether there is

bypass flow around the core or backup through the
leops. Unless you have some indication in the core
that you have got boron in there, it isn't going %o
do you much good if you have a good boron mixing
sulution at the outlet of the sample line.

MR. COOK: What is the extent
of analysis the project has done and discussed with
the NRC on this particular issue?

™. HUGHES: To my knowledge, we
haven't held a discussion with the NRC on this issue.

The extent of our analysis hes
been discussed with B & W.

MR. SULLIVAN: We haven't done
any analysis of the test.

MR. COOK: My sense of this
d! scussion is that we're premature in reaching
conclusions and until we can get back and get specifics;
we're not going to get anywhere and we should just put
it on the list of open items with the staff,

MR. BUDZIK: Two things. This
has been looked at and there i. two considerations
that have gone into the feasibili*y of the test.
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I guess the first thing is we

don't know what the staff means by a boron mixing test |

because the primary system is not instrumented to

|

measure in various positions and cross sections of the

coolant system, the mixing in any kind of real time

scenario. You're talking about long flushing lines

and so forth, and the only thing you could predict

is after the system reaches equilibrium, whether your

semple points show an equilibrium amount of boron, but

I would judge the test to be inconclusive because of

the lack of sampling points.

The =-cond thing is, I would

also poin®t out that this system, the boron is being

added in a very slow time freme, compared to the

loop cycle that we are looking at. You know, that the

coolant passes around the loop, aud so that it's not

being injected as cne slug, and you have to worry about‘

it being spread throughout the primary system.

MR. COGUK: Back to my coriginal

peint, I think we owe a little more detailed discussion

to the staff to clariry as you were alluding to, and

also to get down to specifics cn this design.
MR. HUGHES: All right.

- 110 -

HURON REPORTING SERVICE
761-5328

Are there~-



N
N

~n
w

Are there any more questions on the naturel circulation

cooldown or boretecd water mixing test?

MR. MAZETIS: One final one.
Assuming a *est is conducted and assuming it's what
you indicate up there, 50 degree naturel circulation
test, I guess we'd be interested, whern we get around
to these discussions, in the basis for why 50 degrees
would provide enough of a test to get something out of
the test, as far as the cooldown. Yhy not 100 degrees
or 75 degrees or 25 degrees?

MR. HUGHES: I believe the basis
for the 50 degrees was a determination of some point
to verify the computer code and confirmm that it would he
reasonable to expect it to be accurate all the wey
dovn, and there was no basis than tat.

MR. AGAR: One point of
clarification, Jerry. B & W would like to foresce
more extensive cooldown tests because it vould help
with the code, but I think the 50 degrees would be
what is determined to be & minimum point that would be
of value in bench marking the code and it would
determine also the ability to cooldown using natural
circulation.
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MR. MAZETIS: I guess it's on
the record that when we talk about the test and what ;
we're to get out of the test, that we'll precbably ’
expect to discuss further the adequacy of the 50 cegree
sooldown test.

MR. JENSEN: The concern in the
cooldown that a -- that the -- there would be no
bubbles formed in the primary system. For example,
the upper head and I know that I have heard various
people comment that the B & W plant has a larger
amount of flow to the upper head than some other
plants.

I haven't really seen that
documented anywhere. Perheps I didn't -- brought
out in the evaluating possibility of vortex fcrmation.

MR. HUGHES: Any other questions?
I understand thet there is a bulletin -- is it cut |
on head formetion? Head weight formation?

Okay. Are there any other questions? 1 don't think
we have any -- Walt, were you looking for an ancswer
to that?

MR, JENSEN: I just took it
as a comment.
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MR. HUGHES: All right.

The next one. This is provide procedures for natural

circulation cooldovn and responses of the appropriate

procedures will be provided. I don't know that there
is any questions on that. They're in the process.
I'm sure there will be function of the results of

the computer calculations.

MR. MAZETIS: Do you have a
feel for when?

MR. SLADE: Again, I Jjust have
one question and that is, will that be the subject
of an operating spec -- operating procedure to te
received from B & W?

MR. HUGHES: Let me ==

MR, SULLIVAN: Time out.

As I said, we Just received the one letter. This whole|

ared is under consideration right now. It's geing to

be Jjointly developed, I'm sure, since the testing pec;lé

and operating people will be involved, and I guess I
don't see any reascn to pursue it any further right
now.

MR. SLADE: As I understand

this one, though, Terry, this is talking ebocut proceduras
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for operation and emergency procedures. DNot Jjust
test procedures.

MR. SULLIVAN: I was reading
that as the test procedures. These are emergency
procedures that are referenced here? Okay.

MR. COOK: Jerry's question is
already on the record. There wes 2 process action
from this morning.

MR, SLADE: I think that's a
generic question. It covers 2 lot ¢f ground.

MR. HUGHES: As you stated,

I don't believe we're able at this time to give 2

date when those will be available, based on

latest information provided ¢5 me.

We mav still have them

under review.

I'd 1like %o go on to the next

cne then. <The adequate seismic category one a2uxiliary |

feedwater supply. A normal supnly from non-

safety-grade ccndensate storage tank, automatic switchever

to safety-grade service water. Are there any gquestionc

regarding that?
MR. VAN HOOF: I have scme very
strong concerns as far as operation is concerned of
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getting the chemicals in that service water systen,
inadvertently into the steam generator, and I see
how you have taken care of the inadvertent automatic
switchover with the four second delay with the pump
low pressure, but under normal coperating conditions,
as I understand the isolation, there is two butterfly
valves there.
What concern has been given to
leakage by the butterfly valves which has been quite 2
problem over the years? Is there some indication thet
leakage is occurring by one of the valves, such that y
-- such as a telltale drain or an indicaticn of pressure
buildup or something? Wwhat is being done?
MR. BALLWEG: There is a telltale
drain which is shown on the F*I0 for the system. ’
MR, VAN HOCOF: That's normell; .
left open, such that it will normally drain in cece |
there is a leakage by the one butterfly velve?
MR. BALLWEG: That's right.
MR. VAN HOOF: Wnhat size line
is 1t?
MR. BALLWEG: Three quarter inch.
iR, LEWIS: 1I'd like to provide &
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clarification at this time regarding the fire protectiob
discussion we had earlier. |

The criteria for the fire
protection do not require combination with an earthquaké
or combination with == or even necessarily use of only
safety-grade systems and this is one area th2t is the
source of suction water to the aux feedwater, where
in fact we are relying on the condensate storage
tank for the near term source =-- suction for the
aux feedwater, and we are not providing protection
for those suction valves, those automatic switchover
valves to the servicewater. Point of clarification.

I don't think it was as clear as it could have been
in the earlier discussi.n. i

MR. HUGHES: Raj, is that clear? |

MR. ANAND: Yes, it's all right.

MR. HUGHES: Any other questions
on the switchover?

Boron monitoring capability with
safety-grade system. Midland design has nonsafety-gradé
boron monitoring by continuous monitoring by a |
boronometer on the letdown and periodic monitoring

by manual sampling, and it's Midland belief that thi:
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is adequate.

MR. TAYLOR: Is the boronometer

on the line downstream? Is that on the downstreem

letdow- or downsteam sampling line?

MR. BALLWEG: Yes.

MR. TAYLOR: That one is not

available if the letdown is not available?

MR. BALLWEG: That's correct.

MR. HOOD: Does the staff like

to comment? Apparently not. No comment should not

be taken .; compliance. I don't know if thet's on or

off.

MR. HUGHES: All right. John,

the next one. Provide a safety-grade system generator

water level indicaticn and alarm. I bclieve the

I
|
i
|
!
|

Midland design complies with the clarification safety=-

grade water level indication and nonsafety-grade

alarms are provided. Are there any questions?

MR, GIBSON: I assume that the

reason for this is that the alarms were there before

hea

Mike?

ST ners
JLICT S

were added.

MR. HUGHES: I don't believe =o0.
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MR. GERDING: I'm not sure I
understand what you are -- |

MR. GIBSON: You are begging
the question. Whysaren'tthey all safety-grade? The
obvious answer is because they aren'tbut is there a
timing thing here?

MR. GERDING: No. Safety-grade
alarms are not available and we have the redundant
safety-grade indications on each steam generetor,
and it's felt that these are sufficient.

MR. GIBSON: Are the alams
off the indicators?

MR. GERDING: Nc. They have
separete switches. In fact, the switches or the 1
bistables that provide the alarms are themselves
safety-grade, and they provide an isolatei outlet to
the non-Class I annunciator system.

MR. HUGHES: Isn't that a
matter that the annuncistorcs cannot be purchased tc a
sefety-grade or qualified seismic or what-have-you
situation. We believe that's state of the art in the
industry.

MR. GERDING: That's correct.
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1 MR, HUGHES: That's why I said

2 if there is questions, we have to explain the rationalek
3| MR. COOK: You Just did.

4 MR. HUGHES: The last one we Jjust|
s.i kind of -- everybody was quiet. There is & reason

5: for all of these.

7‘3 MR. SULLIVAN: Wwhy don't you go

3¥ back then.

gf MR. HUGHES: We'd be glad to.

10% MR. SULLIVAN: Okay. What's

the retionale for the last non-compliance, nonsafe '= |

i
12 ,} grede?

13!{ MR. HUGHES: Nonsafety-grede ‘
,4§i boron monitoring? Wwhat's the -- Mike, what's the ‘
15t retionale for that? The fact was, it was an existing ‘
16{ design.

,7L MR. GERDING: I guess I would

18 have to investigate that one further. I don't have,

19 off the top of my head, an answer to that.

20 MR. HUGHES: Jim Agar, isn't

2 that == we considered just that itself. There i:z

22 nothing reelly you can do about it,

235 MR. AGAR: 1I'll pass on that one.
24 - 119 -
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MR. HOOD: Wwhat's been the
practice on the recent near-term operating plant?
Anyone know?

I might also point out that
the way the staff slices up its pie for review, I
believe this particular item would be outside the

) 3 e } B P \
regponsibility of anyone that is present ior tne staff today.

‘ﬂ:day\

MR. GIBSON: I think it's obwviouc|

why the boronometer --

MR. HUGHES: 1It's based on its
location.

MR. GIBSON: This is a very

ecarly procurement, from what I know of a == it's a

little == kind of a difficult instrument to safety-gradé

s0 the obvious question becomes manual sampling line.
I think you have already addressed the fact that that
is ==

MR. HUGHES: The line ic
physically safety-grade out past the containment
penetration.

MR, GIB3ON: I think really
ve would be intc maybe 2 lengthy discussion ac to this
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20

21

22

23

24

sampling, how much nonsafety-grede are you using,
because it's an action that involves a lot of personal
involvement. It's not just something you're looking
to have happen.

MR. LEWIS: The post-accident
sampling system is designed, based on nureg 0578 encd
nureg 066C, which do not require safety-grade systems.
The normel sampling system had no safety design bacsis
and therefore, was not a safety-grade system, co prior
to this requirement, there was no indication of a need
for safety-grade system.

The design does allow it, if an
ecarthquake were to occur because of the seismic decsign
out through the containment, there is at least 2
capability for access, long term, to take samples,
make provocation if that were to be necessary.

MR. TENSEN: Would it be

advantageous to move the boronometer to the campling

line upstream cf the isclation valve? As I understand,

it's on the sample line downstream of the isolatiocn

vglve, and would be lost in case of the letdown being
e MR. BALLWEG: The boronometer

itself is a nonsafety-grade device and dces not get --
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does not get any qualified power supply to it.

In addition, if you were to take
the sample from that point, you would be dealing
with RCS cold leg temperatures in the range of 530, give
or take a little, and you would have to cool that
sample before you put it through and yould require
auxiliary cooling water supply as well, and simply would
be a fairly elaborete modification to do it. The ide2
of the location as it is is to bypecs the letdo'n
isloation system, to take the pressure, the sample

under pressure, and the temperature is whatever it

|
|

|
|

mizht be at the point you take it, and to -- in generel,

there is no need to take a RCS sample within less than
a half hour or so, maybe even two hours.

In the case ¢f boron, you weuldn'
be interested in measuring that until after ycu hed
injected the EBS and given it a chance to mix, s0
there is ample time to take the sample manually and

have it analyzed.

MR. SLADE: Point of clarification,

are you saying there is no cooler on that sample line?
That you do take the sample hot at pressure end it hac
to be cooled by some other means before ycu can analyze
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it?

MR. BALLWEG: There is a cooler
on the post-accident sampling peanel. I misspoke
in that regard. It's at pressure, however.

MR. HUGHES: All right.

Next one. Safety-grede makeupr and letdown to accommodafe
cooldown shrinkage and boration., Midland design |
complies with clarification. The boration and cooldown;
shrinkage is accommodated using only safety-gracde |
systems and we have demonstrated it can be done without*
letdown; therefore, letdown does not need to be safety-g
grade.

MR. SLADE: I think we beat this |
one to death earlier.

MR. HUGHES: This is the
pressurizer heaters required to maintain naturel
circulation condition, and we believe we have two
banks == complied by having two banks of pressurizer
heaters capable to safety-grade power and controls,
and we have an action item to provide the Board with the
size and basis of the contention that one bank of
heaters alone is sufficient.

MR, MAZETIS: I guess I'm just
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curious, not knowing the background. If you're in the n
process of depressurizing under natwwl circulation,
trying to get to the RHR cut-in, is that - - during that |
process, ‘s that when you need the pressurizer heaters or
is it tomaintain say hot standby where you need %o havel
the pressure at times increased? Or both? |

MR. HUGHES: I believe it's both
the hot standby condition and the ability to control
pressure on the way down, because we heve a -- both
pressure and temperature limitation on cooldowns.

MR, BALLWEG: 1It's primarily to |
maintain temperature at any point. Excuse me, maintain
pressure at any point.

MR. MAZETIS: Ycu don't think, :
as you depressurize, that the existing control systems '
to reduce pressure; j.e. the spray or PORVs are sufficiexit
to control the depressurization rate, that vou wouldn't
want to turn them arcuid? There is an apparent concern
here that the operator would need to countersct the
depressurization using the PORVs or the auxiliery
sprey . I can see it as a nice to» have kind of thing,
but --

MR. HUGHES: Based on, for some
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period of time, being able to maintain using Class I
systems in the pressure, it's available for the
other function anyway.

MR, SULLIVAN: My Trecollection,
we started this modification before TMI and the
reasoning was the ability te maintain hot standby.
Then nureg 0578 came out and I think the requirement
was @ little less stringent than what we were doing.

We went ahead with it anyway,
because the cdesign basis of the plant is hot standby.
In addition, it's nice tc have == during a ccoldown.
That's my perception of what I have seen in this area.

MR. JENSEN: Are the heeters
themselves safety-grade or Jjust the power going to
the heaters?

MR. HUGHES: We have been going
through relatively an extensive progrem on the
pressurizer heaters.

MR. BAWMAN::. We have B & W
qualifying the heater seismicly for us. The qualification
progren has not been completed 2s of yet. We con't
know the results. That's under way.

MR. HOUD: I don't know if it
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such as the makeup equipment or the ECCS.

|

gets to your concern or not. We have asked the

|
l
question about the burnout mode of the heaters and E
|
I'm sure there is no concern ir that regard. |
i
MR. JENSFN: I wonder if someone |

could address the process.s you would go through in going to

“0ld Shutdown without the pressurizer heaters? Using other amiimment

T

1471

|
MR. AGAR: Well, we haven't i
looked at that weird scenario for going tc Cold Sbutdovmn.

|

We use the available l1-E systems in locking et the _
verious methods and modes of getting to Cold Shutdown, f
and that includes using @& pressurizer heater to maintai;
pressure to various heaters during the cooldowvn. We |
simply haven't looked at that. It probably would be
impossible. :
MR. GIBSON: I naven't been a
plant operator. Alsc, I don't have a lot of experience;
with B & W, but from what I have observed, the wey |
to control primary system pressure during the coocldown
is with aux feedwater. That may nound weird, tut 1
as we discussed at lunch, the impact on system pressure
of changes, slight chenges in pressurizer level seems |
to outstrip any effect on the part of heaters, and
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having simulated through a couple of cooldowns, I i
don't ever recall the heaters even being used. That ;
was not the concern. The concern was on the other side;
it was even with spray making sure you get cnough heat i
out of that darn thing to keep it up with the cooldown.;

I can't == I guess my ~2stimetion |
would be that it's possible, depending on when you stop
and stert and all thet kind of thing, that you could go:
through that., Sure, you might need it, but I think
if you look at the track record, I “-n't thirnk people
have used those heaters that much. I should == B & W
training people could verify that.

MR. TAYLOR: There have beer
cooldowns carried nut without the heaters, and I think
the thing that Terry mentioned is appropriate, that !
the heater capability is as much a convenience as anything
else, and if you run intc a situation where you'd heve
a safety valve leakage that you have to overccre or
some reason like that, where you needecd extre hect,
it would be nelpful under those kind of conditions.

MR. BAUMAN: What Terry said
was right. The decision to go safety-grade on the
heaters was to maintain hot standby. That was the
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licensing commitment that Consumers Power Companv has

always had, and without pressurizer heaters, we comld |
not demonstrete that we could meintain -- it's an !
unanalyzed situation without heaters, like ycu can f
achieve it without heaters, but maintaining rot shutcawn
without heaters was a nonanalyzed situation. That's |
long before Three Mile Island. We decided it would be

a prudent thing for us to do, upgrede the heaterc. ‘

MR. HUGHES: Jim Ager?

MR. AGAR: The only point I war.teé
to make was thet as far as I know right now, B &% 1
does not plan to loc:: at this other casa, I Just
wanted to make sure that was cleer to the Boarc.

At this point, we don't intend to look 2t eny scenaric,
other than using our aveilable 1% systems for geing |
to Cold Shutdown.

MR. JENSEN: I asked the question
because there wes 2 good ceal of discussion atout
another B & W plant as to whether or nct they coulcd
attain Cold Shutdown without the rressurizer haaters,
and I wented tc be sure that there wesn't any need
for pressurizer heaters here, that I didn't know about
some safety requirement.
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MR. AGAR: I think they made
that clear, and I certainly agree with the statements
made by Terry and Ron, but I just wanted to make the
point, make sure the Board agreed that B & W does rot
plan to do another aralysis.

MR. HUGHES: That's the last
one; isn't it? I believe that concludes the various
positions. Are there any other questions?

MR. SLADE: Yes. I heve ons,
and I guess maybe == I'm sorry. I'm getting aheed
of myself, but are you going to go through the
instrumentation separately? The iteus for
instrumentation.

MR, LEWIS: We have not yet
covered this. SRP 7.4, compliance. We can do that
either as open questions or similer to what we have
just done.

MR. HUGHES: Okay. We'll go
through that. This one being a little different
format, how would you like to go through it?

Would you rather go through the tatulation cf
instruments thet we showed and ask questions?

MR. COOK: It's really a pretty
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free formai, Ed.

MR. HUGHES: What does the Board
want to do? We have stated that the instruments are

redundant.

MR. COOK: I think any questions
the Board may have or the NRC staff may nave, I think
Jerry, you were the first one up.

MR. SLADE: I have a concern,

I guess ebout the instrumentation that's not
available at the auxiliary shutdown panel, and
specifically, the lack of a neutron monitor or flux
monitor at the remote shutdown panel.

MR. SULLIVAN: I think I can

respond to that. I just signed a letter yesterdey

afternoon to Ron Bauman, which contains a recommmdetioh

to add neutron flux indication at the uux shutdown
panel, so it's -- that particular modification is
in just for beckground. We have a tesk after TMI,
called plant status indications. We hac completed
the bulk of that task, except for the indications
on the aux shutdown panel., If Jim remembers, i%'s
on the 90 day decicion table or whatever, &nd ve

just completed that recomm-ndation yesterday end it'c
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|
1 on its way to Ron Bauman, and so I guess that the bottoq+
2 line is, that the normal process now will allow thet 5
3 to be resolved with the involvement of the Board members!‘
4 | and to their satisfaction. I expect the recomendationé
& will carry through. :
6 M. GIBSON: I have one question |
7 f of Mike, on his presentation. Again, aux shutdown |
3}{ panel, you allude to controls for component cooling 1
9‘1 water pumps. Associated with those controls, what kindI
mé of inuication do you have that your system is functioning?
11% MR. GERDING: There are pump E
,231 indicating lights available on that panel and there may;
13%! be == just a second. |
,4;‘; MR. GIBSON: 1Is that merely ;
,5'! breaker status or is that some other -- |
,65; MR. GERDING: That is breaker
17 l’ positica. ;
18 MR. GIBSON: So you could not havé
19‘ a punp and still have a good breaker position? |
2 MR. GERDING: There are also
21§ amp meters indicating curreni to the motors also on thet
:2§ auxiliary shutdown panel.
23§ MR. GIB3ON: Thet's really what I
241% =13 -
|
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was looking for. I wasn't sure if you had them.
MR. GERDING: They are there.
MR. GIBSON: Maybe that's my

quirk, but I'd much rather see an amp meter next %

a light, that not only did I close the circuit, but

there is something flowing through it.

MR. GARRICK: Just a few questionsg

along those lines, Just for information purposes,
and maybe they're trying to get your opinion.

For example, should control rod
drive trip breaker pusition indication be provided in
the control room or is it provided?

MR. GERDING: Again, there ere
nonsafety-grede indications in the control rocm.

Let me clarify a little further.

The indicating light itself is
safety-grade; however, it's sensed from a nonsafety-
grade source at the control rod drive breaker, so in

effect, an indicaticn is not really qualifiec.

That is in the contrcl room; however, with the neutron

power indication provided in the control room, there
is an indication of =-- that the reactor is subcritical
and has indeed tripped.
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MR. GARRICK: So you have
indication, but it's not safety-grade; is that what |
you're saying?

MR. GERDING: That's correct.

MR. SARRICK: I wante< to know
what is the renge of the reactor coolant system, hot
leg and cold leg temperature indication?

MR. GERDING: These are 50 to
750 degrees Fahrenheit.

MR. GARRICK: Is this valid '
under netural circulation?

MR. GERDING: What do you meén
by valid?

MR. GARRICK: Dc you get valid
indications under those conditions?

MR. HUGHES: 1Is your question
that you may overrange?

MR. GARRICK: Yes, it might be,

MR, HUGHES: I don't believc we
have hed any analytical indication of exceeding thet
range.

MR. GARRICK: I Just want to be

sure that you get indication during natural circulaticon
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and then there 1s the range question, yes.

MR. GERDING: Well, the
indications will function during that time, and the
reanging has been increased. The range was not always
up to 750 degrees. The renge was increased and it wac

also done so in agreement with guidance provided in

3

the Reg. Guide 1.97 instrumentation for accident logic.

¢

MR. GIBSON: Could I expend on
that question? Not so much the range, but are th~
sensor design such that they are representative?

Can you elaborate a little? On the bottom of the pipe?
Top of pipe? Side? Length of probe or anything,
agein . For circulation intuitively, I don't have a

problem with it, but --

MR. GERDING: I really can't
answer that myself, Jim?

MR. AGAR: I can't a2ddrecez that,

|
[

|

|

|
|

If you really have that concern, I will have to take ==

MR. TAYLOR: I can comment on

that briefly. Ther: have been about, in excess of ten

different instances where the plants have gone into

|

naturel circulation cooling and cooled down substantially.

Some of them intentional tests and some of them
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inadvertent entries, and in all of those tests, there |
nave been a very good agreement between 211 the TC's, f
and TH's and no reason to question their validity. ;
They allowed a goocd heat balance on the system, so I
think both the TC's and TH's are very representative
under natural circulation conditioms.

Tt's been at different plants
both raised loop and lower loop and under different
conditions.

MR. GARRICK: I wanted to ask ;
also un the pressurizer liquid and vapor space |
temperature indication, is that provided in the control
reom? |

MR. GERDING: For which parametar?

MR. GARRICK: Pressurizer liguid
and Vapor space temperature.

MR. GERDING: Indication:c ere
availakble in the control mroom; however, they are not ;
safety=-grade.

MR. GARRICK: Of course, you want
this to get sane indication of the subcooling and -- |
pressurizer subcooling and the margin between RCS and 1
pressurizer. Along those same lines ==
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MR, HUGHES: Just a second, Tom
Ballweg.
MR. BALLWEG: I would hope there

is no subcooling in the pressurizer. |
MR. GARRICK: No. It':s the
indication of pressure -- well, ok2y.
MR. BALLWEG: Meybe you skipped
= .ew words when you were speaking. Pressurizer, by |
definition is an equilibrium satureted vessel. [
MR. GARRICK: That's right, and
do you get @ PORV position indication in the control
room?
MR. GERDING: Yes.,
MR. GARRICK: Is that sefety-grece?

MR. GERDING: Yes. |

MR. SLADE: 1In reference tc ;
1

Lou's question eariiczr about length of protecz, are the

probes for pressurizer vapor space temperature and

the pressurizer water phase temverature sufficiently 1

long that they get through the metal of the pressurizer%

You are not measuring metal temperatures, but actually ;

vapor and water temperctures? |
| MR. GERDING: I woulcd have t2
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refer that to B & W.

MR. TAYLOR: They're inserted
into the stream, into the fluid.

MR. COOK: Further questions on
this + _1c?

MR. HUGHEES: Are there any
further questions on any topic?

I believe that concludes 7-4;

MR. SLADE: I have one additioneli
question. We discussed a little earlier some of the }
-~ that there were menual ections associated with ;
chanical additional system and I guess I'd like to hevei
2 little bit more discussion ebout the extent o the
manual actions to line up the boric acid addition for %
insertion into the makeup systenm.

MR. HUGHES: Mike Pratt?

MR. PRATT: what I can do is give
you @ walk thrcugh all of the specific manual 2ctions
that would be required for -hat event,

One thing I would went to point
out, though, is we're continuing to evaluate the
specific manual actions. Certainly are after tocey,
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but nrocedures, detailed procedures would be developed

and we haven't quite gotten to that point yet,

In particular, what the operetor
would need to cdo is first align the suction valve
from -- and what =- I have listed all my instrument
numbers and whatnot in here.

MR. SLADE: Okey, as you go through,
could you indicete whether the manual action is 2
control room ac.ion or whether it requires locel.
That's really what I'm concerned ahout.

MR. PRATT: Okay. The operator |
would need to align the suction valves to 1P70A or B 1
from the boric acid addition tanks, which a2re 1P70 4, 3 1
or C for unit one. |

ESesentially, line up from the
tank and the pump. Local manual actlon.

MR. GIBSON: Mike, you seid ;
align the:uction to P70 A or B? Those are the makeup
pumps?

MR. PRATT: No. Those are the
boric acid addition pumps, which deliver fluid %0
the makeup tank.

MR, GIBSON: Are we talking aboutf

.
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alignment of EBS?
MR. SLADE: No, ne. Chemical

addition.

MR. GIBSON: I didn't think I |
was there.

MR. BAUMAN: This is figure
Romen Numeral IV, for the benefit cof the people who
want to follow this? ;

MR, PRATT: Well, the detailied
valve configuration isn't shown on that. |

Now again depending on what
the operetor is going to be using the boric acid |
eddition tank for, let's say thet's auxiliary cspray. :
Then we have a need to open the manual auxiliary srray :
isolatior valve, valve 274, for unit one.

The cperator would need to onen
recirculation valves to recirculate makeup back to the
makeup tank solenoid valve 0334 and 0325.

MR. HUGHES: Mike, are thoce
remote or local?

MR. PRATT: That's remote.

The operetor would need to open a8 =~ there is an air
operated valve and discherge for the boric acid
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addition pump, and in the event of a loss of air, whichi
we can assume the operetor would need to open the |
bypass valve. Local manual action, valve number 1595. :

Another action the operator would
have to take, this one identified and I'm not - I hevef
got the valve number indicated and I don't remember
specifically what the words are. Let me jump ahead
and come back to that one.

Okay. Downstreem of the ==
now, we have got a flow path establisi,ed from the
boric acid :ddition tank to the boric acid addition
pump. Downstream of that, there are solenoid velves
in parallel, and that's what I wes just touching cn.

The operator will have to open
one of these two solenoid valves. Rewote -- N0, local
DenuURl., There is rosition indication, but local manual.

Excuse me, those are remote. 1SVO38l1 and 03-- 0318
and 0371.

Kind of following th: flow path,
okay? So you work threugh the solenoid valve and at |
this point we're Jjust tying into the makeup purification
system line downstream of the three way feced and
bleed valve.

HURON REPORTING SERVICE
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Working downstream of that,
the operator would have to open a post-filter bypass
valve. Valves that align flow through the post-filters
are alr opereted plug valves, and in the event that
that was closed, he == or if it's open and he doesn't
want to go through the filter, he'd need to cpen the
bypass velve. Remote manual from the control room.
Velve 15V0Q366.

In the event of 2 1l0oss == ncw,
we're down in the meakeun tank. In the event of a loss
of offcite power, the motor operated valves downstream
of the mekeup tank close. 1MO0328 and 0329. The
cperetor would need to open both of those valves to
establish a flow path from the makeup tank to the
makeup pump, the suction header.

MR. GIBSON: How can those mctor |
operated velves fail to close if they're closed?

MR. PRATT: 1If they're closed,
yes. If they're closed, the operator will have to
open them.

MR. COOK: For convenience,
where are we taking this discussion?

MR. SLADE: I was Just trying tr
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get an appreciation for the extent of manual control

that wes required, the extent of cperator action, and

I think it leads in the same direction as the question ;
that vas asked by Jerry eariier about the number of
operator actions required in order to assure that you |
have boric acid addition and you have == that you are
achieving Cold safe Shutdown.

I don't think we probably need |
to go any farther than this. The operator actions are |
extensive and from that standpoint, I guess vou said 1
you're alrszady reviewing that. f

MR. PRATT: These operator action#
are conly required in the event of the design basis
tormnado, so thet the operztor dcesn't use the BWST
22 the source of contrection volume makeug.

MR. HUGHES: The conditicn you
postulatea was, Jerry, essentially the chemical eddition
system. That's only required for going to Cold Shutdown
in the event 0f a design basis tornado. That takes
cut the -- that takes out the borated water etorege
tank and that you have lost offsite power, so vou're
talking 2 relatively extensive amount of time available ?

in this situaticn.

- A2 -

HURON REPORTING SERVICE
761-5328



|
1 MR. GIBSON: I would like to ‘i
2 carry on Jerry's conversaticn a -- i
3 MR. SLADE: Does that meet '
4 the criteria of number threc that you were talking {
5 about before? That is, permitting operator action, |
e§1 lccal operator action?
7:i MR. VAN HOOF: 1I'd like a
a'i; clarification here, toco. Do all of those operetions ;
9ll have tc be cone or are some of those valves already
10 ' lined up for normal operation? I think what you're |
11 3 after is vhat has to be done in that event and ysu have:
12” gone threugh almest every valve that has to be |
12 ‘ positioned, and some of those are prcbebly normelly ;
14:5 lined up already. i
15# MR. PRATT: They mey be. 1
1e||1 MR. VAN HOOF: So, he went |
,7| through every valve and the operator would not have '
18 to go through every one of those valves, I
19 MR. HUGHES: From a designer |
20 | standpoint, we presume you'd verify valve lineun
21 before going intc that mode. That's up to the
22 operating department, though.
23 MR. GIB3ON: What about the
2 - 143 -
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emergency boration tank? Without going through eech
valve, how mény valves do you position and line up?

More than one? More than five?

MR. PRATT: To get to the r -

header? Twec.

MR. GIBECH: Two, te=w=c?

MR. PRATT: Twc local meanual
valves. Dcwnstream of thet depends cn vhich mekeun
pump you are using, anc what the configuretion ¢of the
makeup system valving is.

MR. HUGHES: Would it be fair
to say in a normel operating mode, nothing atnommel,
that if you wented to cut into the EBS system, you'cd
only have to cut in two valves?

MR. PRATT: That':c the zininwm,
right. Well, now wait a minute. That':s only to
establish the suction peth, You still need to isclet:
recirc. S0 you got 2t least one more.

MR, GIBSON: From the cont-ol
room?

MR. PRATT: That can be cone

from the control room.

MR, GIBSCN: One last question.
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For decay heat removal, hcw many valves do you have to
line up outside the control room?
MR. PRATT: Four. You've got
to close the velves from the BWST for each train,
so you've got to open the comnet. Does somecne heve
2 PRID?

MR. HUGHES: Dc we heve 2 piID
available?

MR. COOK: Let me gc beck to the
overall point.

MR. GRIESE: Let me address this.
Nobody asked me to, but that seems to be my rorte’.
Decay heat removal system requires isolated =-- the
isloation valves on the pump cuction to be opened.

It requires the controls to be re-established to the
bypass velve around the decay heat removal cosler.

It requires manual valves in the auxiliery prescurizer
sprey to be open fron the discharge of the decay heet
removal corler.

Also, we recommend -- B & ¥
recommends that the cross connect between the drop line
and the BWST header be closed. Now, that hac 2 checl
valve in thet line, which would be cperative; however,
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we recommend that it also have a manual velve closed.
Now, that takes at least three manual valves open to
-~ you have to establish control to two motor opereated
valves, the bypess valves and the other two valves

in the suction header ére -=-

MR, PRATT: The power tc the
bypacs velves is electrically locked sut. Electricelly
closed for LPI and you need tc restore power back in the
breaker; for those and open thenm.

MR. GIBSON: Okay. l

MR. COOK: I think, Ed, we're == |
what I think we have heard is -- in this review meeting
of the Board, is that we have 2 general question of
the adequacy or how much manual action is required,
both to understand it from total system operation.

I think in the short termye heve to address and the
Boerd, I think, has to caucus on this. Generslly, how |
we close the loop on the overall action item. We have

some questions of Jjust basic design to respend to the
NRC about that we have heard today, but in a much
bigger picture, is the question of the overall revievw
and the detailed preparation of procedures to make sure
that there is adequate understanding from the Operatingi
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folks anc feedback of any hard spots they run inte

in developing their procedures back and forth in the

final phases of design, and how we resolve that issuc

as far as the completion of this Design Review Boarc,

I think we have to caucus on,
but I think we have the action item identified and
we have the two generel levels of encdeavor thet
are scoped out.

MR. HUGHES: 1Is it clear to
the Board the areas vhere we were discussing the
manual velves are 2ll long termm evolutions?

MR. COOK: Yes. I'm not cure
if I perconally have everyone properly categoriced,
but I think it would be a group discussion.

MR. SLADE: With the excertion
of the boric acid addition in the case of the dezien
basic tcrnado, is thet also long term or is that e

shorter term?
MR. PRATT: That's long term.
That's cnly required for contraction volume makcoup

and would not be required in the short temm.

MR. COCK: Are there any further

questions on any topic from the Board or the NRC s%-2<7

LR S
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If there are none, I think we
now really ought to have two steps left in today's |
agende. I think the Design Review Board needs to caucus
to clarify and specify for itself and for the record,
the action items it expects to get resolved as a result
of this meeting.

I think we'd also like to 2sk
the NRC staff to caucus themselves. I'd like to have
them give us a reaction, if they would, on Jjust what
their observations are in participating with us today
in this meeting and then I think we ought to talk about,
when we come back together, those two topics and also
the followup.

I think as I menticned in opening
the meeting, we have proceeded into this process, |
basically in an experimental vein. I think we're goingz
%0 need your feedba2ck 2s well as our cin tc detemine
whether we think this is the most efficient wey to
carry out the process we have in front of us.

I think we are committed to you, as a st2ff, to do
everything we can to support you in the licensing
review of the Midland Plant and frankly, we really neei
to get your feedback in terms of which is the best vov
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that you can see to get the Job done and to let us, you
know, assist you in trying to go through that task. ;

I also think in terms of Jjust
the general protocol of this meeting, &s we have talkecd |
about in terms cof the letter that we sent to you in
January initiating the process, I think we need to a:sk
you to comment back to uc on the -- what our expectations
are in the last paragraph of that letter. as to how we close
with you the activities, such as completing your review
and documenting it in a draft section of an SER on the |
various topics we're going to address.

I think there is sort of two
specific topics, Darl, we need to get response te
you., One, how do we close, ycu know, on the particular‘!
items we have addressed today in this Design Review |
Board with the staff, and then two, that the general
eveluation in terms of 2ll the things thet you, as
the staff, ere pursuing witl. and without us, in tems
of the Midland revievw and how you would suggest et
we work together best in the coming months 10 preceed
through the review process.

Ed, do we have a room?

MR. HUGHES: Jim, we have threc
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rooms. The procurcment rcoms that are Jjust across

|
|

the little lobby and down the hall., Not the main 1obby;

but just the little table out her.. There is a big
one at the end, I suspect that will be for the Board,
based on the size, and the one next to it for the
NRC.

MR. COOK: Do vou want tc lead
us down there?

MR, HUCHES: We had & courle
of people keeping track of action items. Do you =nt
W o

MR. SULLIVAN: 1 have got mine
written down. If somebody from Bechtel wes kecping
track of action items, why don't they Just Jjoin the
Board.

MR, COOK: We will have an

adjournment now, Let's -- 20 minutes to 2 helf an hour?

MR. HUGHES: You went to get rack

here at say ten after five?
MR. COOK: Let's shoot for five,
but ten after at the latest.
(Wwhereupon there was a short
recess taken.)
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MR. COOK: We're ready to
reconvene if the recorder is really to put us on the
record.

I thirk it goes without saying
it took Just a little longer than we anticipated to
get through the considereble amcunt of discussion we
have haéd during this cay, and try and make some
organized sense out of it. I think in trying to
conclude today's discussicn, the first thing I'd lix

to do is to thank the individual members of the Boars

and the members of the NRC staff who participated with

us. I, for one, it really exceeded my expectations

in terms of the amount of information we would get
discussed, and the level of disiuzesion; therefore, I
think it goes without saying that thcose who ere pert
of the discussion, had given quite a bit of thought to
what was presented to them and raiscd some very
interesting questions.

I think some of the protlem:
we had in getting everything orgenized tc wvre; up
today's session, is that I find there is a conflict
between some of the things that were discussz2d here
today and the context of an individual Design Review
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Board, and the functioning of the ongoing project 2nd
the way it does its business, both in the licencsing
2reng and in some of the other activities, such ec

the preparation of the plant procedures and as such,

wve try t, in going through the stuff that was disciLsced

tuday, tried to sort ocut in an appropriate fachion,

wvhat should go in vhati category for ultimate res:lution;

although obviously I think everybedy felt that all the

items that we didn't close cut today, were worthy of
resolution.

As such, we have == Don Lewvis,
who is acting as thescribe and recording secretary of
the secsion we just had, whe is in charge, with our
thanks for getting it committed %o paper.

We'd 1like to have him list the
organization of tlhie open items as we recorded them in
our notes.

MR. LEWIS: I have 12 acti-n
items as follows: First, describe the analysis of
the sauxiliary spray line and its connection to <re
existing line. Address temperature, pressure, number
of cycles, potential low velocity effects, the effectiveness
the auxiliary spray itcelf. Address also potential

- 152 -

HURON REPORTING SERVICE
761.5328

o
el



|
1 concern for the fact that many cycles could occur in :I
. one usage, and address -- include in the discussion :
’ both the spray nozzle and theniping. :
“ Second, provide the ba2zis for ’
o sizing of the pressurizer heater bank capacity, the
o safety-grade heater bank.
7, Third, the major point of
3.{ discussion was the interface of the engineering d:iien i
9;5 with the development of normal ancd emergency proccdur-es;,
10 including the design for modifications late in the '
" design. This will be referred to preject management '
12 for resoluiion independent of the Desigr. Review Board ]
13 process. '
14 | Fourth == I
'54, MR. COOK: Let me just amplity. l
16il The specific question was related to Cold Shutdown.
17 The discussion we had today. The thing thet I -- |
18 as corporate responsible officer for the project, \
19 feel that I want to assure myself of -- that we heve ‘
20 an ocngecing process that's going to make sure that
21 gets taken care of across the board, and as such, I |
22 wanted that back in the normel chain cf business for
23 the procject and we have tracking sy;stans and so forth
24 - 183 «
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in our normal project management meetings, which is
the arena in which I propose to resolve that item to
my own satisfaction and of course, the rest of the
projects.

MR. LEWIS: Fourth, review the
manual actions asscciated with proceeding toc Cold
Shutdown to determine the cost benefit of potentially

automating some of these actionc with emph&ésis on the

dominant actions in the risk sequences. That wes given;

to Terry Sullivau ard John Garrick cf PLG.

Fifth, describe the single loop
naturel code analysis. State whether potential reverse
flow in the idle loop will be addressed. Address the
adequacy of sampling for beron and provide the schedule
for completion of this analysis.

Six, describe boron mixing under
natural circulation conditions. Include the injection
to the idle loop for single loop natural circulation,
address sample capebility, access considerations

in sampling, safety grade design of sampling, and
discuss also the boron mixing test.

Seven, state the consideration
of the .1eed for pericdic testing requirements of the
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emergency boration system in the design of that system.
Eight, consider & study of the ;
decay heat removal dropline safety valve failure.
The probability -- consider the probability of such a
failure, whether it can be sensed and how ==~ if it
could be adequately iscleted.
Nine, evaluate discharges to the
reactor building sump, addressing possible vortex

formation.

Ten, demonstrate the acceptability
of manual 2ctions in view of the regulatory requirements.
A second part of thics one is that the plant operetions
will review the procedures to be able to operate the
plant end this is really folded back into actionitem
of three.

MR. PRATT: Clarificeation.

I believe that's action item four, and I jon't understand
the difference tetween >our and ten.

MR. LEWIS: No. Okay. The seconé
part of that question, ten, the review of plant
operations is part of item three, which is the interfac;:
of engineering design with development of opereting |
procedures.
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MR. PRATT: Okay. Actually,
four related to manual actions and risk. Maybe I will
wait until you go through all of them.

MR. SULLIVAN: I think, meybe
a point of clarification ic that the last action item
mentioned relates mere to the regulatory criteria
and then the operating concerns. The previcus acticn
item relates to locking at the manual actions that |
show up in dominant risk sequences, and the two may nct
be the same, since it may be thet none of these manual |
valves show up in the dominant risk sequence; ckay?

MR. COOK: I think we clearly
had some items that came up in the section six of the |
presentation about compliance with regulatory guidance,%
which revolve around manual actions that we have to i
directly resolve witn the staff and then that'c the
specific part of number ten.

Then, the generic part was to
fold it back into the overall development and review
their -- the operation :tafe,

MR. LEWIS: Item eleven,
investigete the concern for intersystem check valve

leakage testing 2c cescribed in the forthcomiag NRC
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1 letter.

2 Item twelve, evaluate natural

3 circulation cooldown testing as to demonstrating cooldown

4 capability and operator treining.

B | That's the extent of the acticn

6 h] items.

7: MR, HUTHES: 1Is item twelve

8 again related to thi- recent NRC corresponcence?

913 MR. LEWIS: It's related to ‘
10 ; it, but it may =-- that may be part of the response. ‘
111; It may be in that context.
121 MR. HUGHES: 1It'c different from |
33!5 -= I can't remember the number that decalt with the 3
1451 naturel -- ’
15!1 MR. LEWIS: We elected net to 1|
16:5 state the action items in terms of that letter because |
17|[ there hasn't been enough review on that letter tc

18 re@lly be confident that we know what it says. 1
19 MR, HUGHES: There was a previousi
20 | action item whose number I didn't record, vhich starts |
2,! off with the naturel code anc then goes into the tecztinf,
22 and this is different? |
23 MR. SULLIVAN: One is analycis

24 - 157 -
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14

16|

16 |

17

18|

19

21

22

23

24

and one is testing.

MR. HUGHES: Okay.

MR. COCK: I think we cught to
put on the record, generelly that the complexity of

sunmarizing the action items means that we will haw

to take an iteretion, at least cnce on trying to review

and clarify for cur own sanity, exactly what is intend:d

to be done on the == in specifying the action items.

What we propose to request the

|
!
|

|
design team to do, is to respond to “ihe Boerd directly |
|

on the items that were specifically raised by the
Board outside the context of the normal project
operetional function. Those things that are airectly
interfacing with the staff and staff positions, would
be carried forth in the licensing cperation of the
project.

The one item concerming the
overall project work on transiating overall desien
requirenent: into opereting procedures woulé go forth

as a project item off line of the Design Review

Board. Those particular activities will be referencsd

back to the Board in terms of closing out the action

items with regard to this particular Design Review Beczrd,
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21

22

23

24

plus the specific responses to the questions reised
in the context of this design review, and as a result
of that response, the total list of action items,
the Design Review Board will render & conclusion on
the adequacy of the action items and respond back to
the design team.

MR, BAUMAN: Let me a2cgk, co you
have ==

MR. COOK: I certainly intend
to. I wes Just trying to specify for his benefit, the
way we foresaw our method of proceeding in concluding
this particular Design Review Board, and thet wes
really the results of our own caucus, and now I'4d like
to, you know, 2sk you to give us any comments you may
have as a result of your caucus.

iR, HOOD: I vasn't peyving
attenticn to your last comment. You mede & statemecnt
ebout the methods bty which you intended to conclude
the open item. I'm arfraid I misced it., I'm going te

2sk you to repeet it for my benefit.

MR. COOK: Once we have beer. able |

to write down with some clarity and specificity, actusl
action ivems, we're going to have the design tean

- 159 -

HURON REPORTING SERVICE
761-8328



|
! respond to each cf those items and then direct thet !
2 response back to the Design Review Board, at which time
3 we will circulate that information and review it among |
4 the Design Review Board members and then drev 2 ;
5 conclusion as to its a -quacy in terms of closing cut, |
6 in our mind, all of the action items that have been
7 raiced. |
sit I think I have made 2 condition
9! of thet response that certain of those action items |
10 will be referred to the normal channels cf project |
" cperations. Specificelly, the licensing activitiec |
12 and the opereticn of -- procedure writing activities. |
13 MR. HOOD: All right, I un"e:'stAn:ﬂ'.
14‘; MR. COOK: 1I'd like to now ack
15' you if you'd like to give us any comments from your :
15!;| caucus in reflections on the day's activities? |
17 MR. HOOD: Yes, I do have 2 fevw
18 ! comments. I'm not going to reitercte comments thet
19|' were given by the staff during the meeting. I'm sure \
20 you know what they were. I will just generally highligh;t
21! what they were under the category of naturel circulation!
22 test, and I'd like to make a further application with |
23 regard to the natural circulation test. Referring nov
24 - 160 -
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to the test with respect to RSB 5-l.

Part of this test -- 2 report
should be submitted to the staff which defines the
test goals, gives the technical basis for the test,
and Justifies the acceptance criteria., The repcrt
should include calculations of natural circulaticn
flow rete end lonp transition times, estimetes cf
expected boron concentrations and should consider the
effects of instrument :IXOIS sample line trensient
times, and instrument response times on interpretatian
of test results.

Another area of frequent stafy
comment furing this meetirg was with regerd to a manual |
action, with respect to RSE 5-1. I won't reiterate
those, but I'm sure you observed Mr. Mazetis' comment
with respect to three categories of manual acticns,
and his comment that in gencral, the = only the third
category, category dealing with action after a zingle
failure, i1s negotiable in the Staff's view - - I belleve
he did mention the exception in regards to restoring
power to a valve, in that regard, and Mr. Jensen, 2:c
I recall, made a statement about basis for Cold Shutdown -
less than 36 hours. I believe he was after the '

|
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18|

enalytical basis for why it can reach a Cold Shutdown
in less than 36 hours, exactly the where -- of its
prior commitments cn other matters that relate to
this meeting, he referred specifically to our feedbeck
of our position regarding @ single fire in the cabinets
in the control room.

I'm also avere of the need for
feedbac” with respect to the containment sump test.

I do have a few generzl commentis |
to make about the observations of the meeting today
and its affect, if that would be appropriate at this
time.

MR. COOK: We'd appreciate
your comment, [

MR. HOOD: It's been my 5
impression that this meeting has been vervy worthwhile.
I would cnaracterize it as a very probing tyre of
meeting and its been very helpful to us. I dare sav
that the meeting was much more probing in certain areas
than the staff would have gone. That wes also of
consideratle interest to us.

At the same time, while the
meeting has been very helpful in bringing out the issue#
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23

24

that need the action, I would == I'm also aware that

what followup comes out of this meeting is also quite

important and in that sense, the true effectiveness

of a meeting like this is still in balance, subject

to that followup act, but I can say at this point that

what has transpired so far has been extremely encouraging.
I'd like to complement Consumers

on the composition ci the Board as its evidenced here

todey. That composition has proven to be excellent.

I heve also seen much evidence in the discussion toda2y

that Consumers and all of its consultants, have been

very active in meking isprovements in the system during :

|

a period of relatively inactive review on the part of the
|

staff.
|
|

I would also like to extend the
appreciation on the part of the staff for 2 very nice
tour that we =-- vas given to us vesterday, and I
particularly would like to thenk Jim ajdering who acted
as our tour guide. I think it was a very well organized;
tour and no doubt it was very helpful to the staff in |
today's discussion.

MR. COOH: I think cne .aing I
failed to menticn, all of our followup correspondence
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12

13

14

15 |
16|
17‘1
8
19
20|

21

|
will be part of the record in this and made available ;
to the staff. '

MR. HOOD: I did want to ask :
about thet, Jim. You know, that one of the -- one |
of the end products of a meeting like this and cne ‘
of its me2suresof usefulness will be an early SER.
I believe that the meeting today, discussion that I
heve heard today and the followup actions that I
anticipate will lead to such an end preduct.

It will be the staff's goal
that within 30 days after the cpen items are adcresced,
we wvould issue @ SER. I would anticipate interecting |
with Consumers in the preparation of thet SER, or
at least befcre issuance in its final form. |

I am encoureged by your ccmment
that the documentation for resolution of those items
would be in the open “orun. As you know, I am sure you |
will appreciate the Commission Department in thet
regard, and our intent that this meetirg serve the
surrogate review to the review performed by the staff
and in that sence, we are sensitive tc our docunentatic:‘;
department., Thank you.

MR. COOK: Thank you, I think,
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if there are no further comments by any of the
members present, this will be the conclusion of the
Design Review Board meeting on Cold Shutdown.

Thank you very much.
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I, Kim Marie Peterson, of the firm cf
HURON REPORTING SERVICE, a Notary Public within and for the
County c¢f Genesce, State of Michigan, do hereby certify that
I reported stenographically the foregoing Jroceedings con-
sisting of (165) typewritten pages and is a full and correct

transcript of my stenographic notes so taken. |
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ESSENTIAL FUNCTIONS

e REACTIVITY/INVENTORY CONTROL

e PRESSURE CONTROL

e HEAT REJECTION

MIDLAND UNITS 1 AND 2 4/24/81



REACTIVITY/INVENTORY
CONTROL

e CONTROL RODS
e BORATICN

e RCS MAKEUP

MIDLAND UNITS 1 AND 4/24.81



PRESSURE CONTROL

e RCS BOUNDARY
e PRESSURIZER HEATERS

e AUXILIARY PRESSURIZER SPRAY

MIDLAND UNITS 1 AND 2 4/24/81



Cold Shutdown Capability
Following
Chapter 15 Events

TRANSIENT FINAL CONDITIONS:

e TRIPPED - SUBCRITICAL CORE

e LONG TERM HEAT REMOVAL BY SG's OR HPI

FINAL CONDITIONS DEPEND ON:

e TRANSIENT CONSIDERED

e FAILURES ASSUMED

MEETING DESIGN OBJECTIVE:

o CAPABLE FOLLOWING MOST EVENTS

e SINGLE FAILURES CONSIDERED

FIGURE V-1
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cSSENTIAL CONTROL FUNCTIONS

e REACTIVITY/INVENTORY CONTROL

e PRIMARY PRESSURE CONTROL

e HEAT REJECTION

REACTIVITY/INVENTORY CONTROL

e SHORT TERM
- CCNTROL RODS

- EMERGENCY BORATION SYSTEM

e LONG TERM/COOLDOWN
- CHEMICAL ADDITION SYSTEM
- HIGH PRESSURE INJECTION

PRESSURE CONTROL

e AUXILIARY SPRAYS

e SAFETY GRADE HEATER BANKS

FIGURE V-2



TEMPERATURE CONTROL

e USE OF ONE OR BOTH STEAM GENERATORS
e NATURAL CIRCULATION CAPABILITY

DESIGN BASIS TORNADO

REACTOR TRIP e MANUAL
e LOSS OF POWNER

REACTIVITY/INVENTORY CONTROL - BORATION FROM BWST
EBS

CHEM ADD TANKS

TEMPERATURE CONTROL

e MAINTAINED BY STEAM GENERATOR
PRESSURE CONTROL

PRESSURE CONTROL
e HEATERS OR AUXILTARY SPRAY

HOT STANDBY CONDITIONS CAN BE MAINTAINED INDEFINITELY

FIGURE V-3



Coid Shutdown Capability Following Chapter 15 Events
(From Table V-1)

COLD SHUTDOWN ACHIEVABLE COLD
IN 36 HOURS WITH SAFETY SHUTDOWN
EVENT GRACE EQUIPMENT ASSUMPTIONS LIMITATIONS
STEAM LINE LOOP : -ONLY ONE LOOP MAY
BREAK NO LOSS OF 1 HPI BE AVAILABLE
-TIME > 36 HOURS
REQUIRED
LOSS OF NORMAL AFW FLOW AVAILABLE NONE
FEEDWATER YES TO BOTH STEAM
GENERATORS
CONTROL ROD GROUP AFN FLOWN AVAILABLE NONE
WITHDRAWAL YES TO BOTH STEAM
GENERATORS

FIGURE V-4



DESIGN GUIDANCE TO ACHIEVE/MAINTAIN
HOT AND COLD SHUTDOWN

e STANCAND REVIEW PLAN (SRP) 54.7, 74
e BRANCH TECHNICAL POGITION (BTP) RSB 5-1

e OPEN ITEMS ASSOCIATED WITH NRC STAFF REVIEW
¢ RSB-7
e ASB-8
* PSB-i1
e RSB-10
e RSB-20

e REGULATORY GUIDE (RG) 1.139
e NRC QUESTION (QR) 211.35

NRC HOT AND COLD SHUTDOW: 4/28/81
MIDLAND UNITS 1 AND 2 G-1510-27



BWNP-20032A-5 (11-80

*

. [coumc*r/snunmo NO, DOCUMENT RELEASE %
620-0013/12 i
RELEASE DATE »]u APR 00 1381 NOTICE (DRN)
PART-MARK/TASK- | B&W DOCUMENT NO. DOCUMENT TITLE oL [0,
GROUP-SEQ,
09-001-001 86-1123880-00 Xenon Dynamics and Shutdown Margin Y N/A

;
%

Wﬁ'is INFORMATION NO. COUPIES|RELEASED BY —
DISTRIBUTION CDS DRN DOC COPIES CDS DRN DOC

| oRGANI ;51 ON OR T INDIVIDUAL ‘S_NAM /‘0 :
J. S. Shively |15] 15[15 | R. G. Griese 11 | _ 3-8
J. 0. Agar 2| z| 2 |6. J. Brazil IERE i e
D. L. Smith 11 1] 1} G. E. Hanson 111 |1 fReviewed sy |
C. W. Tally 11 11 1| 4Jd. J. Woods 111 |1 ’
L. J. Rudy 11 1| 1 | W. T, Brunson 111 |1 A 24? : |
K. A. Shepherd | 1| 1/ 1 | J. S. Tulenko 111 {1 MM‘Q‘%" DATE
B. J. Delano 1] 1| 113, 0. caritor NERE ]

RETURN ORIGINAL TO R. R, LANEGE



BWNP-20210-1 (1-78)

CALCULATION DATA/TRANSMITTAL SHEET

CALC. _32 - ) "
DOCUMENT IDENTIFIER
R b oo e TRANS. 86 - 1123880 - 00
TYPE:  __ RESEARCM & DIVELOTMENT ___ SAPETY ANALYSIS REPORT ___UC. SERV. INPUT ___ DESION RGMT. __ DESICN VERIF,
OTHER

TITLE Xenon Dynamics and Shutdown Margin

PREPARED BY R+ R. Lange ”{;& REVIEWED BY 8- Y. Delano%
tiTLE Engineer paTe 3/10/8%1rrg Sr. Engineer paTE 3/10/81

PURPOSE:

The Midland Emergency Boration System (EBS) is designed to provide
reactivity control to compensate for the decay of xenon following reactcr
shutdown. This report will discuss xenon dynamics following reactor trip
from a variety of equilibrium and transient conditions. The purpose is to
provide technical justification for a two hour EBS availability criterion.
hat is, the EBS must be designed to permit the operator to inject the
contents of the EBS storage tank in two hours. More details on the EES
functional requirements are contained in Reference 2.

—_———

SUMMARY OF RESULTS (INCLUDE DOC. ID'S OF PREVIOUS TRANSMITTALS & SOURCE CALCULATIONAL
PACKAGES FOR THIS TRANSMITTAL)

Source calculation file (1) 32-112379-00
(2) 86-1103856-00

Xenon reactivity will not decay to levels below those at reactor trip for
at least two hours if the :tystem has been operated at 5-100% power for
extended periods.

It was determined that the marimur positive reactivity change due to xenon
decay two hours after trip was less than 0.3% Ac. This occurred for a

double reactor trip where the reactor was restarted 24 hours after a trip and
then tripped a second time after one hour o full power operation.

The ability of the EBS to achieve its design function (long term reactivity
control of hot shutdown) with a *wo hour availability criterion was
confirmed.

o

DISTRIBUTION

Page [/ of 20




XENON DYNAMICS AND
SHUTDOWN MARGIN
(86-1123880-00)

PREPARED BY:
DATE:

REVIEWED BY:
DATE:

APPROVED BY:
DATE:

-1« A




86-1123880-00

INTRODUCT ION =

This report will discuss xenon dynamics as related to post trip xenon
reactivity changes and shutdown margin. In B&W plants, the control rod
design accounts for the reactivity deficits between hot full power and

532 F as well as a 1% ap shutdown margin with the control rod assembly of
greatest worth stuck out of the core. This 1% ap shutdown margin is
calculated assuming a xenon reactivity corresponding to equilibrium 100%
power operation. The xenon level eventually decays to zero if the reactor
is shutdown long enough with the resulting reactivity insertion countered
by increasing the soluble boron concentration in the reactor coolant system.

The time frame of the xenon decay dictates when the boric acid should be
injected into the reactor coolant system to preserve shutdown mirgin or
prevent return to criticality. Post trip xenon dynamics directly impact
how soon after reactor trip boric acid addition systems should be functional.

Xenon reactivity following trip from equilibrium conditions and transient
conditions will be examined. The purpose is to identify the maximum

and expected xenon reactivity decreases that will occur following a
reactor trip, particulariy those in a two hour time frame.

ASSUMPTIONS

1. Typical iodine-xenon parameters for a 177 FA plant were used. Equilibrium
Hot Full Power (HFP) xei or. worth was assumed to be 2.7% Ac. These
base case parameters were varied + 10% for the 1imiting case of interest.

2. The report deals with hot standby reactivity control. The plant was
assumed to be at the Hot Zero Power (HZP) condition for B&W plants
(532 F) when shutdown.

3. It is assumed that return to power is accomplished by control rod
withdrawal.

4. The operators are assumed to obey Technical Specification rod insertion
limits.

5. No additional maneuvering restrictions are imposed.
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EQUILIBRIUM CONDITIONS

During steady state operation at power, the levels of iodine and xenon
“emain essentially constant. Upon reactor trip, xenon burnout (destruction
due to neutron absorption) and iodine production (due to fission yield) are
no longer occurring. The iodine and xenon inventories begin to decay.
However, since jodine is transformed by decay into xensn faster than xenon
decays, the xenon inventory increases for sime period of time. The

result is a tempo-ary increase in the xenon reactivity before its ultimate
decay. This post trip phenomenon is illustrated in Figure 1. The values of
xenon reactivity at t = 0 are the equilibrium values for infinite
irradiation at the power levels indicated. The reactor trips at t = 0,

and the xenon levels increase as expected. A curve has been drawn through
each of the xenon reactivity traces showing the locus of times when the
xenon reactivity has decayed tn its value at reactor trip. These are the
periods during which the degree of subcriticality of the ccre is greater
than it was at the immediate post trip condition. This assumes that the
temperature of the system has not changed. It is noteworthy that as _he
times to decay to equilibrium xenon decrease with power level, the rate

of change decreases as well. Thus for the trips from the lower power
levels, the time to decay to equilibrium should be considered in conjunction
with the rate of change of xenon reactivity. For example, 1.2 hours after
a trip from equilibrium operation at 5% power, the reactivity returns to
its value at trip. However, two hours after trip the reactivity has
decayed below equilibrium by only 0.003% ag, an essentially negligible
amount.

Also shown are the points in time at which the xenon reactivity has
decayed to a value 1% 4p below the equilibrium value. These correspond,
for a core which is shutdown margin limited (i.e., only 1% ap subcritical
immediately following trip), to the points at which the reactor could
return to criticality if no boration operations were undertaken. Figure 1
shows that the minimum time is approximately 27-1/2 hours. The time tends
to increase with power at the higher equilibrium pretrip conditions because
of increased iodine levels. At the lower power Tevels, the 1% 4o xenon
decay becomes a larger and larger portion of the equilibrium value. As
ex>ec*ed, the curve goes to infinity for the case where the equilibrium
power level (between 10 and 15% power) suppcrts Just 1% ap :enon.

a3
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The opposite extreme from op:ration at equilibrium xenon is operation -
following a xenon free start-up. Figure 2 shows the xenon reactivity
transient for start-up to a number of power levels. Figure 3 shows the
xenon transient for trip from a number of power levels one hour after
a xenon free start-up. It can be seen that for all power levels xenon
returns to its value at the time of trip more than 40 hours after the
start-up. Figure 4 shows the xenon transient for a reactor trip three
hours following a xenon free start-up. Note that for both Figure 3 and 4
the transient shown begins with the reactor start-up, not the subsequent
reactor trip. Note from Figure 4 the times of decay to the value of xenon
reactivity at the time of trip. Note that only three hours of full power
operation before the reactor trip is sufficient to produce enough iodine
to create a considerable xenon transient. In the limit, as the time at
—power increases, the results will converge to those of Figure 1. The
significance of this is {“at the most limiting cases regarding the time
decay of xenon to and below its value at reactor trip following equilibrium
operation are represented in Figure 1.

A xenon free start-up implies that the reactor is either in the beginning
of Cycle 1 or has been shutdown for several days. It is of interest

to observe the xenon transient for a start-up from some sort of post trip
condition. Figure 5 compares a xenon free start-up with a reactor start-up
following a 40 hour shutdown. The xenon transient for the latter case

is based on a recovery at 40 hours from reactor trip from 100% power
equilibrium conditions. Start-up is at t = 0 for cases in Figure 5.

The curves for start-up to a given power level approach each other faster
for higher power levels. For the start-up to 100% power, the curves
become indistinguishable between 12 and 15 hours after reactor start-up.
Thus as far as the post start-up xenon reactivity trace is concerned,
recovery from reactor trip may be considered a xenon free start-up for
start-up after a shutdown of at least 40 "ours.

DOUBLE REACTOR TRIPS

The logical extension of the above discussion is to examine the effects

of tripping the reactor after recovery from a reactor trip. That is,
suppose the reactor tripp~d at t = 1 hour on Figure 5 for both cases.

The xenon free case has already been shown on Figura 2. Before showing t e

effects of a double reactor trip on xenon reactivity for trip after

-4-
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recovery from a trip, it is useful to list all of the pertinent variables.

The following parameters were investigated for the double reactor trips.
The variables are labeled for reference on the Figures.

1. The equilibrium power level of the reactor prior to the first trip
(Po).

2. The number of hours the reactor was shutdown before restart (T1).
3. The power level to which the reactor was brought following restart (Pl)'

4. The number -7 hours the reactor operated after restart before the
second trip occurred (TZ).

Figure f shows a reactor trip from 100% power (Po) with 31 restart to
100% power (Pl) at 40 hours (T]). The parameter varied is the duration
of the return to power (Tz). As expected, longer periods at power
produced more iodine and thus larger increases in xenon reactivity
following the second trip. Virtually no increase in xenon reactivity
was shown for the case where the return to power lasted but one hour.
Thus small values of T2 lead to earlier xenon decay below equilibrium.

Figures 7 and 8 are similar representations of double reactor trips where
the parameter T] has been varied to 24 and 18 hours, respectively. The
trends are the same if the reactor operates at power for 5-10 hours following
the reactor restart. It is seen, h.vever, that upon reactor trip at

25 hours in Figure 7 and 19 hours in Figure 8 the xenon reactivity decreases.
There has been insufficient fission to produce enough iodine to overcome

the xenon decay even temporarily. Indeed the rate of xenon reactivity
change after the second trip is greater for the earlier restart. The
earlier the restart, however, the greater the residual iodine from
equilibrium power operation prior to the first trip, This may be seen

from Figure 9, which shows the restart to 100% power near peak xenon

at 10 hours.
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The presence of "xenon humps" during the 10 and 40 hour double reactor
trip cases and their absence in the 18-24 hour cases implies “hat a restart
exists that produces the maximum xenon reactivity decrease following a
seronu trip. This maximum is observeu to be the point at which xenon
reactivity decay rate is the greatest folluwing the first trip. It occurs
at approximatel’ 19 hours after the initial shutdown.

It is seen that a number of factors govern the rates of reactivity change
due to xenon. The greater xenon density tends to increase the rate of
xenon reactivity decay. This is seen from Figure 1. During the restart

of the doubie reactor trip, xenon burns out until the second trip,

The xenon decay then continues but its rate has been decreased somewhat due
t0 the iodine inventory increase that occurred after the restart. Thus
longer operation at power increases the time it takes xenon to decay to some
specified value. This is in contrast to the trips following xenon free
start-up where 10re time at power until trip shortened the time to decay

to the xenon level at trip. The difference is that in the double reactor
trip case the residual xenon inventory decaying from the first trip
overrides the tendency of thz newly rstablished icdine inventory to increase
xenon reactivity following the second trip.

Since it has been observed that less buildup of iodine during the

restart leads to faster xenon decay after tne second trip, it is logical
to expect that the results will be more severe if the second trip occurred
after power operation at levels below 100%. This is confirmed from
inspection of Figure 10. Shown are restarts at 18 hours to 20 60, and
100% power levels for one hour before the second trip.

The Tower the power level (o which the reactor is restarted, the less the
xenon burnout that occurs and the less the replenishment of the decaying
iodine inventory. The profile begins to approach that of no restart

at all. The conclusion is that the maximum rate of change of xenon
reactivity occurs for the case where the reactor returns to 0% power and

then is tripped. The largest theoretical change of xenon reactivity

in some time period may then be calculated from the time derivative of the
xenon reactivity of a reactor shutdown from 100% equilibrium power conditions.
The maximum decrease in reactivity is less than 0,3% Ao over a two hour
period after the second trip of a double reacto trip sequence.
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Also investigated is the effect of equilibrium operation at a lower power -
level (50%) prior to the first trip. For the cases where the reacter is

operated at lower and lower equilibrium power l2vels before the first

trip, the situation approaches the xenon free start-up.

UNCERTAINTIES IN DATA

The parameters involved in deriving these results include: equilibrium
xenon reactivity, neutron flux, fissior and absorption cross sections,

and fission yields and decay constants of iodine and xenon. The parameters
were varied arbitrarily by + 10% to assess the impact on the results.

The results indicate that if all of the parameters (except the well known
decay constants) are incroased by 10%, the results are affected by about
.06% sofor the worst double reactor trip. The two hour reactivity change
was still 0.3% 40 to the nearest G.1% aAp.

SHUTDOWN MARGIN AND SOLUBIE BORON LEVELS

In the above discussions, the emphasis has been on the examination of
xenon changes from the ievels at reactor trip. The final result of
interest is the post trip shutdown margin. ypical statements of control
worth design criteria involve the achievement of the shutdown margin at
532 F at equilibrium xenon. The behavior of the shutdown margin from tne
nonequiliorium conditions will be discussed in this section. The
boration requirements during the double reactor trip sequence as well as
other factors will be discussed.

It is important to note that the minimum available shutdown margin occurs
at the end of a cycle for a push-pull (feed and bleed to compensate xenon
changes during load swings) plant. The critical boron level at this point
is approximately 17 ppm.

The case of interest is the double reaztor trip at the time in life of
minimum shutdown margin, If the trip were to occur after a restart

49 hours after a previous trip, it is clear that since the xenca reactivity
is well below equilibrium the boron concent-ation would be higher than
equilibrium. This is equivalent to saying that some »f the xenon-boron
reactivity swap that must be made i3s already been accomplished. Since

Xenin reactivity was above equilibrium after the first trip for approximately
23 hours, no boration was required. Between 23 and 40 hours, the boron

.
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level was raised to compensate xenon decay, The boron level could be
raised still further to prevent rod insertion at 100% power during :enon
burnout. These factors tend to reduce the amount of xenon reactivity
that must be compensated by boron addition after the second trip.

The time of restart that would result ~ the maximum rate of xenon burnout
has been identified as 19 hours. It is of interest to note that the

xenon Tevel at this point is above equilibrium. The implication appears
to be that the equilibrium value of xenon is not the greatest reactivity
insertion that :ust be compensated via boration. However, it is apparent
that the reactor could not be deborated sufficiently at EOL (~ 17 ppm b)
to compensate for the added reactivity required duri.g start-up with
greater than equilibrium xenon nor could the conirol rod withdrawal
provide enough reactivity as the normal reguiating bank position at 100%
power and equilibrium xenon is 90% withdrawn. Rod positior limits would
prevent start-up of a rodded plant at these conditions tu 100% oower at design
ramp rates.

Thus, the double reactor trip with restcrt no earlier than *he decay

to equilibrium xenon is the worst case. Equilibrium xenon decay is thus
confirmed as the largest post trip reactivity insertion at hot zerv power
that must be compensated via boration.

It is important to put the 0.3% ap xenon reactivity decrease for the worst
deuble reactor trip into proper perspective. Although double reactor

trips are quite credible, the decrease in xenon reactivity will only

occur if the reactor was restarted between approximately 12 hours and 40

hours after a trip and then tripped again with less than one hour of full power
operacion. Decrease of shutdown margin below 1% ap for a short period

would not occur if the mini.um shutdown margin provided by the control

rods was at least 1.3% ap.

A review of recent fuel cycles for B&W plants indicated that the average
minimum shutdown margin encountered was 1.85% ao. Tha lowest recent

cycle was 1.6% 40. No attempt was made to be comprehensive, but the

13 cycles examined are representative. The data was taken from Table 5-2,
“Snutdown Margin Calculations" from various reload reports.
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SUMMARY AND CONCLUSIONS

1. Long term shutdown margin can be provided without cooldown.

2. Trip from equilibrium power levels between 5% and 100% will not result
in xenon reactivity falling below its equilibrium value in two hours.

3. Under very select or improbable circumstances, xenon reactivity could
decay 0.3% ap below its value at trip in two hours.

4. If the duration of the shutdown period folliwing a reactor trip is
at least 24 hours, xenon reactivity will never decrease below 0.3% 4p
in two hours if the reactor trips following restart (provided there has
been at least one full power hour of operation following restart).

5. No safety problems exist if up to two hours elapse before boric acid
is added to the RCS to compensate xenon decay.
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SUPPLEMENT TC
PRESENTATION TO THE UTILITY DESIGN AND REVIE™W BOARD

DESIGN TO ACHIEVE AND MAINTAIN COLD SHUTDOWN

COLD SHUTDOWN CAPABILITY 'OLLOWING CHAPTER 15 EVENTS

COLD SHUTDOWN CAPABILITY F))LLOWING A FIRE

A. Purpose

This section describes the ability of the Midlard
plant design tc ensure that at least one means ot
achieving and maintaining safe shutdown conditions
will remain available during and after a postulated
fire in the plant.

B. Discussion

The Midland design is presently being reviewed to
verify it meets the intent of 10 CFR 50 Appendix R
and Branch Technical Position 9.5-1.

The review to verify that the Midland plant will
remain safe in case of a fire assumes an exposure
fire can occur anywhere in the plant outside the
primary containment (biological shield). The re-
view also assumes a fire inside the control room
that can disrupt the operation of any single con-
tinuous cabinet and result in evacuation of the
control room. The goal of the review is to demon-
strate that given the fires described, the plant
can achieve hot standby immediately and cold shut-
down within 72 hours.

The criteria used in the roview are as follows:
; Only one fire occurs.

iR The fire can cause hot shorts, open circuits,
and shorts to ground.

3. The only failures considered are those caused
by the fire.

4. Offsite power may be available or unavailable.



SUPPLEMENT TO PRESENTATION TO THE UTILITY DESIGN AND REVIEW

' BOARD DESIGN TO ACHIEVE AND MAINTA'N COLD SHUTDOWN (Continued)

- 8 Limited manual action inside the control room
is possible for a fire inside the control room.
(These actions are assumed possible immediately
after discovering the fire and prior to evacu-
ation of the control room if that should become
necessary.)

6. Extensive manual action is possible outside the
control room.

In the review, the equipment needed to achieve anc
maintain safe shutdown conditions is determined.

The effects of the postulated fire on that equipment
are identified. If the identified effects are un-
desirable, protection will be provided to ensure
operation of that egquipment.

The systems idertified that are required to achieve
and maintain safe shutdown conditions are the same
as described in.other parts of this presentation.

Summar,

At the conclusion of the present review, the Midland
plant will be demonstrably able to achieve and main-
tain a safe shutdown condition during and after a
fire.



FIRE PROTECTION - SAFE SHUTDGWN ANALYSIS
OBJECTIVE

e ENSURE THAT AT LEAST ONE ME2NS OF
ACHIEVING AND MAINTAINING SAFE
SHUTDOWN CONDITIONS REMAINS AVAILABLE
DURING AND AFTER A POSTULATED FIRE

MIDLAND UNITS 1 AND 2 G-1512-08

V-10



FIRE PROTECTION - SAFE SHUTDOWN ANALYSIS
REGULATIONS AND GUIDELINES

e 10 CFR 50 APF A, CRITERION 3 (FIRE
PROTECTION)

e NRC BRANCH TECHNICAL POSITION ASB 9.5-1
(GUIDELINES FOR FIRE PROTECTION FOR
NUCLEAR POWER PLANTYS)

e 10 CFR 50 APP R (FIRE PROTECTION
PROGRAM FOR OPERATING NUCLEAR POWER
PLANTS) (OPERATING LICENSE PRIOR TO
JANUARY 1, 1979)

MIDLAND UNITS 1 AND 2 G-1612-10



FIRE PROTECTION - SAFE SHUTDOWN ANALYSIS
ASSUMPTIONS

e EXPOSURE FIRE OUTSIDE PRIMARY
CONTAINMENT

e EXPOSURE FIRE INSIDE CONTROL ROOM
CAUSING DISRUPTION OF ANY SINGLE
CONTINUOUS CABINET

MIDLAND UNITS 1 AND 2 G-1547-08
V-12



FIRE PROTECTION - SAFE SHUTDOWN ANALYSIS
GOAL

e ACHIEVE HOT STANDBY IMMEDUIATELY

e ACHIEVE COLD SHUTDOWN WITHIN 72 HOURS

MIDLAND UNITS 1 AND 2 V-13 G- 154008



FIRE PROTECTION - SAFE SHUTDOWN ANALYSIS
CRITERIA

e SINGLE FIRE

e HOT SHORTS, OPEN CIRCUITS, SHORTS TO
GROUND

e FAILURES CAUSED BY FIRE ONLY

MIDLAND UNITS 1 AND 2 V14



FIRE PROTECTION - SAFE SHUTDOWN ANALYSIS
CRITERIA (cont’d)

» OFFSITE POWER AVAILABLE OR UNAVAILABLE

e LIMITED MANUAL ACTION INSIDE CONTROL
ROOM

e EXTENSIVE MANUAL ACTION OUTSIDE
CONTRDOL ROOM

MIDLAND UNITS 1 AND 2



FIRE PROTECTION - SAFE SHUTDOWN ANALYSIS
APPROACH

e IDENTIFY EQUIPMENT NEEDELDL TO ACHIEVE
AND MAINTAIN SAFE SHUTDOWN
CONDITIONS

e IDENTIFY POSSIBLE EFFECTS OF FIRE ON
THAT EQUIPMENT

e PROVIDE PROTECTION TO ENSURE
OPERATION

MIDLAND UNITS 1 AND 2 V-16 G115



FIRE PROTECTION - SAFE SHUTDOWN ANALYSIS

e SYSTEMS REQUIRED TO ACHIEVE AND
MAINTAIN SAFE SHUTDOWN CONDITIONS

Makeup

Emergency Boration

Pressurizer Heaters, Safety Valves
Auxiliary Feedwater

Service Water

Component Cooling Water
Emergency Diesel Generators
Chilled Water - Safeguards

Reactor Building HVAC

Service Water Pump Structure HVAC
Control Room HVAC

Auxiliary Pressurizer Spray
Power-Operated Atmospheric Vent Valves
Decay Heat Removal

MIDLAND UNITS 1 AND 2

V-17
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Midland Plant Units 1 and 2
Design to Achieve and Maintain
Cold Shutdcwn

PRESENTATION TC THE UTILITY DESIGN
AND REVIEW BCARD

DESIGN TO ACHIEVE AND MAINTAIN COLD SHUTDOWN

INTRODUCTION

A. Welcome

B. Purpose of Presentation
C. Outline Format of Talk
HISTORY

The ability to establish a stable condition for a
nuclear reactor following a normal or emergency shut=-
down has always been a consideration in plant design.
However, the design requirements for pertinent systems
and the condition to be established have evolved over
the years.

A significant emphasis has traditionally been placed on
ensuring a stable condition following a large loss-of-
coolant accident (LOCA) event. During a large LOCA,

the reactor coclant system (RCS) pressure decreases and

a safe shutdown concition is established by the emergency
core cooling system. Because of the attention previously
given to this event, it is not a current concern and

will be addressed only peripherally in this review.

For a non-LOCA event in which RCS integrity is maintained,
the stable condition to be achieved is the hot standby
condition in which the RCS pressure and temperature

remain near their normal operating values. This safe

hot standby condition could be achieved without offsite
power. The hot standby condition could be maintained
until offsite power is restored and further cocldown is
desired. Subsequently, emphasis was placed on ensuring
that systems necessary to maintain hot standby were

safety grade.

More recently, a similar emphasis has been placecd on
ensuring that systems necessary to achieve cold shut-
down are safety grade. This situation evolved from 2
concern that the safe shutdown condition be cold shutdown.
Previcusly, the safe shutdown condition was considered

to be hot standby. Cold shutdown is achieved when the

RCS temperature is <200F, and the reactor is at least

1% Ak/k subcritical, assuming the highest worth rod
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Midland Plant Units 1 and 2
Design to Achieve and Maintain
Cold Shutdown

stuck out, and no xenon. The event useful for evalua-
ting the capability to achieve cold shutdown is the
loss of offsite power coincident with a safe shutdown
earthquake (SSE). This event is used as a basis to
address Sections III (Preceding Design - Hot Standby
Capability) and IV (Present Design - Cold Shutdown
Capability) of this presentation. Other accident
scenarios will be addressed in Section V (Cold Shutdown
Following Chapter 15 Type Events).

Subsequent to the Three Mile Island (TMI) accident, the
Midland project formed - task force to address some
open issues that existec _ 'ior to TMI or were raised

by the accident. One of the subjects addressed was
cold shutdown. During this review, a number of design
upgrades were recommended to enhance the hot standby
and cold shutdown capability. Most of the design
upgrades that have been implemented with respect to
shutdown capability have evolved from this effort.

The present Midland design basis is that hot sta.dby is
a safe shutdown conditicn. This design basis is appro-
priate because hot standby is a safe, stable conditicn
that can be maintained for an extended period of time
with a minimal amount of operator action; therefore, it
provides additional time to further evaluate the condition
of the reactor. In addition, it frequently is preferable
to maintain the reactor in this hot stable condition

for an extended period of time rather than subjecting
the plant to an immediate cooldown transient. The
current Midland design provides for the ability to
achieve and maintain, by safety-grade means, the hot
standby condition following an SSE coincident with loss
of offsite power. (Safety-grade systems are seismically
designed and capable of peing operated with or without
offsite power.) Although it is not a design basis, the
present Midland design incorporates the ability to be
taken to the cold shutdown condition using only safety-
grade equipment assuming only onsite or coffsite power

is available and considering a single failure. 1In
addition, the present Midland plant design can achieve
and maintain cold shutdown following a tornadeo by using
equipment that is protected from the effects of a
tornado.

PRECEDING DESIGN - HOT STANDBY CAPABILITY

This section briefly addresses previous design capabili-
ties of the Midland plant to facilitate an understanding
of the design upgrades that have been made. No compari=-
son to the present design is made, because Section IV
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(Present Design - Cold Shutdown Capability) addresses
current design.

The design prior to the changes of the past 2 years
considered hot standby to be the design basis safe
shutdown condit‘2sn. The hot standby condition was
considered to be one in which the RCS temperature 1s
in the range from normal operating temperature to the
decay heat removal (DHR) cut-in temperature, and the
reactcr is 1% Ak/k subcritical. Initially after the
reactor trip, the reactor would be at the high end ot
the hot standby temperature range and this condition
could be maintained for a period of time. During this
period, offsite power could be restored, operation of
nonsafety-grade equipment could be achieved, and the
plant could be taken to cold shutdown. The essential
functions to be maintained to ensure this safe and
stable hot standby condition were reactivity and
inventory control, heat rejection, and pressure
control.

A. Reactivity Control/Inventory Control
l. Control Rods

The control rods are designed to bring the
reactor at least 1% Ak/k subcritical upeon
reactor scram. Allowance in the design

is made for the highest worth control rod
assembly sticking out of the core as well

as for the temperature effects between hot
full power (579F) and hot zero power (532F).

26 Boration

For t-e limiting contrcl rod design described
above, the decay of xenon reactivity and
temperature effects below 532F are controlled
by boration. Following equilibrium power
operation, reactor trip will lead to an increase
in xenon reactivity above its equilibrium
value for periocds up to approximately 23 hours
(trip Erom 100% power). If the equilibrium
xencn reactivity is less than or equal to

1% Ak/k, which corresponds to low power
operation of approximately 0-12% power,
ensured without cperator action. For the

case in which equilibrium xenon worth is
greater than 1% 4k/k, which corresponds to
equilibrium power cperation of approximately
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12-100% power, the xenon reactivity is
above its equilibrium value for at least

4 hours after a reactor trip. The xenon
poison transient permits sufficient time
to bleed the RCS and inject water from the
BWST.

The boron concentration of the reactor

is normally increased by using the makeup
system to inject boric acid from the boric
acid addition tanks of the chemical addition
system. In the event of a- accident, the
borated water from the borateu water storage
tank (BWST) is available for injection into
the RCS.

3. Inventory control

The makeup system normally controls the RCS
inventory. Portions of the makeup system are
used for high-pressure injection (HPI) to
ensure adequate boron concentration and core
cooling. Safety-grade portions of the makeup
system are powered by Class lE onsite power.
The makeup water is from the BWST, which is
also safety grade.

Pressure Control

The pressurizer safety valves prevent overpres-
surization of the RCS. In the event of loss of
offsite power, the thermal inertia of the pressu-
rizer allows it toc maintain system pressure for
some time after power is removed from the heaters.
Thus, sufficient time exists toc connect the
pressurizer heaters to the emergency diesel
generators.

Heat Rejection (Temperature Control)
| Steam generator
a. Main steam isolation wvalve (MSIV) and

main feedwater isolation valve (MFIV)
closure

Heat transfer from the R(S to the secondary

side of the steam genera‘'or must be
established for cooldown. In the event
of a main steam line break (MSLB), MSIV
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and MFIV closure ensure that the heat
removal can be controclled. The MSIVs
and MFIVs close automatically on low-
steam pressure Or an emergency core
ccoling actuation signal (ECCAS), or can
be manually clcsed from th2 control
room.

Auxiliary feedwacer (AFW) operation

The auxiliary feedwater actuation system
(AFWAS) initiates the automatic starting
of both the turbine-=driven and the
motor-driven AFW pumps and the automatic
positioning of AFW valves. This mitigates
the consequences of the loss of main
feedwater or a loss of offsite power
accident, and provides feedwater to

allow primary heat removal through the
steam generators.

A motor-driven and a turbine-driven AFW
pump provide redundancy of AFW supply
and diversity of motive pumping power.
Each pump has a rating of 885 gpm.
Discharge piping from both pumps 1is
cross~-connected through twe normally
open valves, permitting each AFW pump to
feed both steam generators.

In the safeguards mode, pump suction is
normally from the condensate storage
tank, with emergency backup provided
from the service water system. Steam
supply piping to the turbine driver is
provided by each of the main steam lines
inside the containment. A line i1rom
each steam generator, equipped with a
normally closed, dc motor-operated iso-
lation .alve, supplies steam to a common
header.

Main steam relief valves

The main st am relief valves lift to
remove heat from the secondary systerm.
The hot standby condition can be main-
tained by cycling of these relief
valves. Cooldown to a temperature that
corresponds to a pressure below the main
steam relief valve setpoint could be




Iv.

Midland Plant Units 1 and 2
Design to Achieve and Maintain
Cold Shutdown

accomplished by opening the modula=-
ting atmospheric dump (MAD) valve.

If instrument air were unavailable, the
MAD valve could be opened by lccal
manual operation.

- Natural circulation of reactor coclant

Natural circulation characteristics of the
RCS have been calculated by Babcock & Wilcox
with conservative values for all resistance
and form loss factors, and have been found to
provide adequate core cooling.

PRTSENT DESIGN - COLD SHUTDOWN CAPABILITY

The Midland design provides for the ability to achieve
and maintain, by safety-grade means, the hot standby
condition following a SSE coincident with loss of
offsite power. Although it is not a design basis, the
Midland design incorporates the ability to be taken to
the cold shutdown condition using only safety=-grade
equipment, assuming only onsite or offsite power is
available and considering a single failure. Therefore,
in the unlikely event that a design basis earthguake
cccurs which results in the need to achieve cold shut-
down expeditiocusly, design features exist to accomplish
this evaluation. Reactivity control/inventory control,
pressure control, and heat rejection are the essential
functions that must be maintained.

Detailed treatment of necessar; suppc “ing systems and
equipment (such as power and control _ystems, cooling
water, and diesel generators) is not addressed in this
presentation. However, plant design ensures that these
systems and equipment fulfill the necessary design
requirements to achieve cold shutdown.

The loss of offsite power coincident with an SSE is
used as a basis for evaluating the capability of achieving
cold shutdown.

The NRC design guidance and the guidance followed on
the Midland plant toc meet the functicnal requirements
necessary to achieve cold shutdown follow.

a. Cold shutdown shall be achieved using
safety-grade systems.
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b. Systems shall have suitable redundancy
in components and features to ensure
that the system functions can be accom-
plished (assuming a single active
failure).

C. Systems are capable of being operated
from the control rocm. (Some systems
require local manual alignment, but
control can be performed from the
control rova.)

d. The necessary systems can function
whether offsite power is available or
unavailable.

The essential functions that must be maintained are
individually addressed below.

A, Reactivity Control/Inventory Control

Centrol rods

The Midland design (per unit) incorporates 61l
control recd drive mechanisms (CRDMs), excluding
the axial power shaping rod assemblies (APSRAs),
which do not perform a trip function. The
CRDMs are the BaW Type C design, which is in
use at the Oconee Unit 3 and Davis Besse

Unit 1 plants. Rapid control rod insertion

is activated by the reactor protection system
(RPS), anticipatory reactor trip system (ARTS),
loss of power to control rod drive (CRD)

motors or a switch in the main control room.
The reactivity control capabilities of the
control rods are identical to those described
in Section III.

Boration

For normal shutdown reactivity control, the
design of the Midland plant includes two
sources of borated water: BWST and the
chemical addition system (CAS). With letdown
available, either the BWST or the CAS is
capable of maintaining the reactor at 1% 4k/k
subcritical at hot shutdown or during transition
to cold shutdown at any time in core life for
the most limiting normal fuel cycle, assuming
xenon-free conditions and the maximum worth
rod stuck out of the core. The (se of only
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safety-grade equipment to maintain the
reactor at 1% 4dk/k subcritical at hot
standby, and the transition to a cold
shutdown condition, requires the use of
the emergency boration system (EBS).

The EBS is a safety-grade system designed to
provide a 6 weight percent boric acid solution
to the RCS via the makeup and purification
system (MU&PS). in the event of a design

basis tornado (DBT) or SSE, in conjunction
with the maximum worth stuck control rod.

The contents and concentration, in conjunc-
tion with the other contracction volume makeup
sources, are sized to ensure the ability to
maintain a 1% Ak/k subcritical margin during
hot standby and during the transition to cold
shutdown. Adequate shutdown margin is main-
tained during the transition from hot standby
to cold shutdown by using bocrated water from
the BWST or the CAS. These borated water
sources provide adegquate compensation for
reactivity changes that result from the change
in moderator temperature.

Following any event which results in the

loss of letdown capability and a stuck rod,
the 6 weight percent boric acid sclution from
the EBS stnrage tank (which contains at least
1,800 gallons), and the ceontraction makeup
from the BWST or CAS can be transferred to
the RCS via the MU&PS. One of the three
makeup HPI pumps is used to inject this 6
weight percent boric acid into the RCS.

Coniraction volume makeup during cocoldown 1is
rcOvided by the makeup and EBS tanks and
either the BWST, which is designed for an
SSE, or the CAS, which is designed to with-
stand the DBT.

Inventory control

As coolant is removed (or let down) from the
RCS, this coolant must be replaced (or made

up) by additional makeup water that is delivered
to the RCS by the makeup portion of the

MU&PS.
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Even if reactor coolant is not let down, thc
makeup portion of the MUsPS is still required
to ensure a safe shutdown condition. As the
RCS cools, the specific volume of water
decreases. It is necessory to keep the
volume of water in the RCS approximately
constant. Therefore, additional water is
injected intc the RCS via the makeup system.

The safety-grade source of makeup water is
the BWST, which contains at least 300,000
gallons of 1.3 wt% boric acid solution.
Because the BWST is not required after a
design basis tornado, the BWST is not
tornado-protected. In addition, three
boric acid addition tarks (part of the
nonsafety-grade CAS) are alsc available for
makeup addition. These three 10,000 gallen
tanks, which contain a total of at least
16,500 gallons of 3.5 wts% boric acid. can
provide the regquired RCS contraction volume
in conjunction with other available water
sources. These water sources are tornado-
protected and can be made available following
‘ loss of offsite power.

B. Pressure Control

1. Reactor cooclant system pressure boundary
[power-operated relief valve (PORV), PORV
block valves, and pressurizer safety valves]

The RCS pressure is controlled by maintaining
the RCS pressure boundary and keeping a steam
bubble in the pressurizer.

The PORV is sized to limit the pressure
during step lcad changes, including the
maximum design locad rejecticn, to a value
less than * 2 hith-pressure trip setpoint.
While contributing to plant safety by improv-
ing operating efficiency, the valve is not
required for safety reascns. It may be
isolated either manually or automatically
upon a coincident signal that the PORV is not
closed and a low RCS pressure exists. The
isclation is accomplished by either of twe
Class lE motor-operated PORV block valves
installed upstream of the PORV. Both the
PORV and the PORV block valves are Class A
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(as defined by Regulatory Guide (RG) 1.26),
and, as such, are designed, fabricated,
tested, installed, and certified by the
requirements of the ASME Code of Class 1
valves.

The pressurizer safety valves ensure that the
RCS is protected against overpressure. They
are spring-loaded devices, and open automatically
by direct action cf the fluid pressure in the
pressurizer as a rssult of forces acting
against a spring. They are bellows=-sealed to
make the setpocint independent of backpressure
and are equipped with an auxiliary piston to
ensure pressure balance in the event of

damage to the bellows. These valves are
designed, fabricated, tested, installed, and
certified in accordance with Article NB=-
7000, Section III of the ASME Code for Class 1
components. They are Class A components as
defined in RG 1l.26.

Pressurizer heaters

To maintain normal operating RCS pressure
for more than a few hours after shutdown,
operation of the pressurizer heaters is
required.

The pressurizer must be maintained as the
hottest point in the RCS to ensure the vapor
bubble exists only in the pressurizer.

Power and controls for two banks of pressurizer
heaters have been upgraded tc safety-grade
Class lE standards. In the event of loss of
offsite power, power to the two banks of
heaters is controlled by a manual switch in

the control room. One bank is sufficient to
control RCS pressure via a steam Lubble in

the pressurizer when the reactor is shut down
and the energy input tr the RCS is decay

heat.

Auxiliary pressurizer spray

The auxiliary HPI pressurizer spray is
designed to depressurize the RCS from its
normal operating pressure to a pressure
associated with the emergency DHR svstem
cut-in temperature, and is intended for use

10
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only during emergency cold shutdown. The
spray system driving head is derived from the
HPI pump discharge. Suction for the HPI pump
is normally taken from the BWST. The boric
acid addition tanks, via the makeup tanks,
serve as an alternative suctior. source. The
spray line discharges o the auxiliary DHR
pressurizer spray line upstream of parallel,
motor-operated globe valves; these valves
permit manual control of flow into the
pressurizer. The spray system requires local
alignment pricr to initiation, but is remotely
initiated and controlled from the control
room. Once initiated, the spray will be
operator-controlled to provide the desired
depressurization rate that is detirmined by
the cooldown rate and plant status.

Rejection (Temperature Control)
Steam generator (at high pressures/temperatures)

To remove heat via the steam generators, a
source of water to the secondary side of the
steam generators and a steam vent path for
energy removal must be provided. The water
is provided by the AFW system and steam is
vented via the main steam relief valves or
the power-operated atmospheric vent (PCAV)
valves. ’

a. Auxiliary feedwater

Auxiliary feedwater is automatically
supplied at a controclled rate by redun-
dant 100% caps::ity AFW pumps. One pump
is an electric motocr-driven pump; the
other is a steam turbine driven pump
with steam provided by the safety-grade
portion of the main steam system. Power
and controls to both pumps are safety-
grade and Class lE.

Normally, the 300,000 gallon non-Seismic
Category I condensate storage tank

serves as the water source for these
pumps. The safety-grade service water
system provides an alternate source.
Because of concern for the gquality of
steam generator feedwater, automatic
transfer is provided only upon coincident
AFW actuation signal (AFWAS) and low AFW
pump suction pressure.
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b. Main steam relief valves

These spring-loaded pressure relief
valves cycle to relieve steam, enabling
the reactor to remain in the hot standby
condition.

C. Power-operated atmospheric vent valves

Steam can be relieved through the POAV
valves to maintain the reactor in a hot
standby condition without cycling the
main steam relief valves; steam can also
be relieved to ¢ool the reactor to a
temperature where the DHR system can be
used.

The POAV valves are safety-grade,
motor-cperated control valves located
upstream of the MSIV. The POAV valves

are sized so an inadvertent stuck-open
POAV valve will not result in unacceptable
consequences to the core.

’ The POAV valve capacity will permit the
RCS to be cooled to the emergency DHR cut-
in temperature of 325F within 36 hours
assuming one operational PCAV valve for
each steam generator. The 325F cut-in
temperature is discussed in Item 2
below.

Each PCAV valve can be jog=ccntrolled
from a switch in the control room or the
auxiliary shutdown panel. The operatcr
will position the POAV valves until an
accep.able temperature is maintained or
until an acceptable cooldown rate is
established.

Steam relief can also be accomplished

by dumping steam to the condenser cor
opening the MAD valves. These components
are downstream of the MSIVs and are not
powered or controlled by safety-grade
equipment. Thus, to ensure cold shutdown
can be achieved using only onsite
emergency power and safety-grade systems,
credit is taken only for components
upstrean of the MSIVs.
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Decay heat removal system

After the RCS pressurz and temperature are
reduced to approximately 300 psig and 280F
(or 325F under emergency conditions),
respectively, the DHR system operation may
begin.

The previous design directed that the DHR
system not be operated until the RCS temperature
was 280F. The DHR system was analyzed to
determine that operation of the DHR system at
325F is an acceptable, although not normal,

mode of operation. The higher DHR cut-in
temperature permits operation of the DHR

system, within 36 hours assuming operation

nf one POAV valve on each locop.

Four parallel-series, motor-operated isolation
valves are installed on the DHR dropline
inside the containment. These are installed
80 a single failure of a v.lve to open will
not inhibit the flowpath for DHR cooling.

Reactor coolant circulation
a. Natural circulation test

The Midland plant has been analyzed to
ensure that natural circulation will

occur during a cooldown without forced
circulation of the reactor cooclant. In
addition, a natural circulation cooldown
test will be referenced if it has been
conducted on a plant similar to Midland.
If such a test is unavailable, a test

will be conducted to verify that operation
of the POAV valves under natural circulation
will satisfactorily remove heat required
to cool down the plant. This test will
cool the RCS approximately SO0F under
natural circulation. The data will be
used to verify the adequacy of prior
analytical results.

13
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b. Auxiliary feedwater level control

The AFW system will be the subject of
another presentation and details of that
system cperation are not addressed here.
However, the system will include safety-
grade, automatic control of the steam
generator water level. The steam
generator water level is normally
maintained at a level of 2 feet when two
or more reactor coclant pumps (RCPs) are
operating. If 0 or 1 RCP is operating,
the level is automatically increased to
20 feet; this ensures sufficient feedwater
is present in the steam generator to
promote natural circulaticn of the
reactor coolant.

The automatic transition from the low-
water level to the high-water level in
the steam generator is made smoothly by
ramping the setpoint between the two
values at a controlled rate. This
orderly transition prevents overcooling
of the primary loop.

COLD SHUTDOWN CAPABILITY FOLLOWING CHAPTER 15 TYPE EVENTS

A.

Purpose

This section describes the ability of the Midland
plant to achieve cold shutdown from the postulated
plant conditions and equipment availability that
exist following the events addressed in Chapter 13.
Previous sections have provided detailed descriptions
of the equipment needed to achieve cold shutdown.
This section addresses the general post-accident
canditicns that may exist and assesses the ability

to proceed to cold shutdown conditions.

Discussion

All of the transients analyzed in Chapter 15, with
the exception of anticipated transients without
scram events, result in a reactor tripped, subcriti-
cal core condition with long-term decay heat

removal being provided by one or more intact
RC/steam generator loops, or HPI cocoling.
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The final plant condition and equipment remaining
available for use in achieving cold shutdown are
dependent on the transient and assumed equipment
failures. Egquipment failures assumed for Chapter 15
events are based on ensuring a bounding transient
response with respect to the established acceptance
criteria. This failure may not be the worst one
with respect to achieving cold shutdown following
the event.

For most events analyzed in Chapter 15, the design
objective of achieving cold shutdown within 36 hours
can be met. This is true of all transients where

no failure of safety-grade instrumentation has

been imposed. With the imposition of a s:.ngle
failure of one piece of safety-grade insti'umentation
equipment, the remaining minimum performance level
is still sufficient to achieve cold shutdown.

The transient analyses of Chapter 15 demonstrate
that the plant can reach a stable plant condition
at hot standby with ensured decay heat removal.
An event may rely on an operator action to ensure
long-term heat removal or adequate continuous
subcritical margin at hot standby. Sufficient
time and indication is available to the cperator
to take the required action in such instances.

Design basis events, such as steam and feedwater
line breaks or a LOCA, may result in the loss of
forced RC flow and the loss of the use of one
steam generator for timely decay heat removal.
The essential control functions that must be
maintained in order to ensure the capability of
achieving cold shutdown are reactivity/inventory
control, primary pressure control, and heat
rejection. Any accident event, which, in comb i-
nation with a single failure, results in the
complete loss of any one of these functions would
preclude cold shutdown with safety-grade equip-
ment. However, the transients analyzed in
Chapter 15 do not result in the complete loss of
any one of these functions.

l. Reactivity/inventory control
Short-term reactivity control is provided by
the control rods. Upon reactor trip, a

1% 2k/x shutdown margin (the control rod
assembly »f greatest worth is assumed not ©O

15
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drop into the core) is provided by the rods
at hot zero power (532F) temperatures. The
EBS provides reactivity control to compensate
for the decay of xenon. Replacement of the
primary system contraction volume following
reactor trip is provided from the makeup tank
by the HPI system. The EBS water along with
the contents of the makeup tank can be injected
prior to cooldown below 532F. Reactivity
control for long-term maintenance of hot
standby is thus ensured.

Frimary system inventory and reactivity
control during the cooldewn to cold shutdown
must be provided by either the CAS or HPI
svstem.

Pressure control

Pressure control is provided by auxiliary
spray and the safety-grade banks of heaters
during the coocldown following non-LOCA events.
Letdown from the RCS is not required.

Heat rejection (temperature control)

The design method of primary heat removal for
both normal and transient conditions is by
use of the steam generators. This method
requires a source of fluid (AFW) to the steam
generators and a mode of steam relief (main
steam relief or POAV valves), all of which
are safety-grade components or systems for
the Midland plant. A secondary system transient
such as a steam or feedwater line break may
result in the loss of controclled heat removal
capability from ocne steam generator. Heat
removal is then provided by the intact loop
with AFW flow directed to the intact once-~
through steam generator (OTSG) by the feed
only good generator (FCGG) logic system.
After stabilizing plant conditions, the POAV
valves on the intact steam generator may be
operated to decrease RCS temperature.

If the reactor coclant pumps are not operating,
reactor cooling will be maintaired by ratural
circulation. The ability to achieve cold
shutdown within a reasonable time frame under
the conditions of natural circulaticon and one

16
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intact loop re d. The | |3
AFW system will be operated to control the \ \
OTSG level to promote natural circulation

The capability to achieve cold shutdown
following the design basis tornado (coincident
with loss of offsite power) has also been
considered. Reactor trip occurs either by
manual trip or automatically by loss of

onsite and offsite power. Continued reactivity
and inventory control are accomplished by
injection of borated water from one or more

of the three following sources, depending on
availability: BWST (not tornado protected),
EBS (tornado protected), or chemical addition
tanks (tornado protected). Heat rejection is
maintained by steam generator pressure control
using AFW, main steam safety valves, or by
manual operation of the POAV valves. Natural
circulation is maintained by proper cperation
of the AFW system to control OTSG level.
Primary pressure control is accomplished by
operation of safety-grade heaters or auxiliary
pressurizer spray.

Hot standby conditions can be maintained in-
definitely unless it becomes desirable to
proceed to cold shutdown.

Summary

The capability of achieving cold shutdown exists
for the conaitions following the Chapter 15 events.
Various operator actions may be required depending
on the transient involved and the assumed egquip=-
ment failure. Times in excess of 36 hours may be
required ur .er the conditions of natural circula-
tion with only one intact loop. It may be desira-
ble to stay at hot standby or cool more slowly if
such an action would minimize radiation releases.
Table V-~I summarizes the capability and limitations
relative to achieving cold shutdown for each
Chapter 15 event.

COMPARISON OF PRESENT DESIGN TO APPLICABLE REGULATORY
GUIDANCE

The Midland design has been compared w~ith the NRC
concerns and the design guidance related to the jeen~
of could shutdown. This section contains the comg

17
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The design guides examined include the Standard Review

Plan (SRP) 5.4.7; Branch Technical Position (BTP)

RSB 5-1; Open Items Associated with NRC Sstaff Review:

RSB-7, ASB-8, PSB-l1l, RSB-10, RSB-20; SRP 7.4, and

RG 1.139. Table VI-l is a cross index illustrating the
origin of the applicable guidance; it alsc shows which

guidance is incorporated into the Midland design.

A. SRP 5.4.7, Residual Heat Removal System

SRP 5.4.7 is primarily directed at review of the
residual heat removal system that operates after
the RCS has been initially cocoled and depres-
surized. However, the SRP also directs that the
chemical volume and control system (CVCS), resi-
dual heat removal system, atmospheric dump valves,
and source of auxiliary feedwater be reviewed to
meet the functional requirements of BTP-RSB 5-l.
Therefore, the functional requirements of BTP-
RSB S5-1 are examined in more detail. (The SRP
and BTP refer to CVCS, residual heat removal
(RHR), and atmospheric dump valves. On the
Midland plant, the function of these systems is
performed by the MU&PS, DHR system, and POAV
valves, respectively. Future references are to
the latter nomenclature.

B. BTP-RSB S5-1 (Revision 1), Design Requirements of
the Decay Heat Removal System

This BTP s:ates the functional requirements to
take a reactor from normal operating conditions to
cold shutdown. In addition, further guidance is
given for the DHR system design, cocld shutdown
operation procedures, and AFW supply requirements.

Table VI-2 contains a summary of guidance contained
in BTP=-RSB S5-1. In addition, the far right column
of this table contains the design being implemented
on the Midland project that is associated with the
design guidance of the preceding columns.

The individual positions of the BTP are addressed
because they are the main substance of the cold
shutdown issue. Most of the subsequent NRC
questions and Open Items refer to the issues
addressed in this table. A (G) designates the
guidance a (D) designates the Midland design.
(Note: Midland is a Class 2 plant because the
construction permit (CP) was issued before
January 1, 1978.)
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~ng=-term cooling/decay heat removal dropline

(G' The DHR dropline shall be able to accommo=-
date a single active failure or ensure that
manual action is possible to rectify the
situation.

(D) Midland has a single DHR dropline. Th»
line divides into two lines inside the
containment and each line has two motor-
operated isolation valves inside the contain-
ment. The lines rejoin and exit the contain-
ment. Thus, a single failure can be
accommedated and containment access is not
required. The power supplies and controls to
the valves are arranged to function with a
single failure.

Safety-grade steam dump valves
(G) Provide safety-grade steam dump valves

(D) The Midland plant has two safety-grade
POAV valves associated with each steam gen-
erator. These motor-operated valves ensure
adequate steam removal from the seccndary
side coincident with a single failure. This
steam removal can be accommodated without
manual actions at the location of the valve.
These valves are located upstream of the
MSIVs.

Depressurization

(G) Review or upgrade RCS depressurization
method

(D) The Midland plant has a safety-grade
auxiliary pressurizer spray.

Boration for cold shutdown/chemical and
volume control system, and beron sampling

(G) Revise shutdown reactivity requirements
to ensure required shutdown margin by safety-
grade systems at cold condition

(D) The Midland plant has the capability to
attain a 1% Ak/k shutdown margin, assuming
the most reactive rod stuck out of the ccre,
nc xenon, no letdown, no offsite powa:I, and
using conly safety-grade systems.
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A safety-grade EBS is being added to ensure
that an adequate shutdown margin can be
accommodates without letdown.

The RCS boron concentration is normally
measured with a boronometer that takes
samples from the letdown system. A sample
line is being installed on the letdown line
upstream of the letdown valves to permit RCS
s20f .es to be taken with normal letdown
itolated. Sample lines in the DHR system
permit sample taking after the DHR operation.

The next two requirements are more specific
t- DHR design and are not cold shutdown
cuncerns. However, they are included in the
comparison for completeness.

Decay heat removal isolation
‘%) Provide sufficient DHR system isclation

(D) The suction side of the DHR system has
two parallel lines with two valves on each
line, as described in long-term cooling/DHR
dropline. These valves have interlocks tc
prevent opening unless RCS pressure is balow
DHR design pressure. The valves also hnve
interlocks that close the valve if RCS pres-
sure exceeds approximately 500 psig.

Overpressure protection of DHR systeam is
accomplished by a relief valve that dis-
charges to the reactor building sump.

The discharge side of the DHR system has two
check valves in series between the RCS and
the DHR system. The system will have provi-
sions tn permit periodic leak testing of the
valves.

Compliance with the BTP is met, with a
clarification required for the isclation
valve closure interlock. Overpressure
protection of the DHR system is ensured by
the DHR system relief valve. This valve also
provides cne means of overpressure protection
of the RCS at low temperature. To maintain
this means of overpressure protection, the
automatic closure interlock is not actuated
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until an RCS pressure of approximately
500 psig is reached; this exceeds the DHR
relief valve setpoint (approximately

360 psig).

Decay heat removal pressure relief

(G) Collect and contain DHR pressure relief
and discharge

(D) Relief valve discharge is routed to the
containment sump. This fluid is contained
and also available for suction from the sump
if sump recirculation is necessary.

Test requirements

(G) Develop proceduras fcr cocldown and
natural circulation. Meet RG 1.68 and use
analysis and testing to confirm adequate
mixing and cooldown under natural circu-
lation.

(D) The Midland plant will reference a
natural circulation test if one has been
conducted on a plant similar to Midland. If
such a test has not been completed, Midland
will perform a natural circulation cocldown
test for S0F to verify previous calculations.
A test to measure mixing is not anticipated.
With this clarification, Midland will meet
the testing requirements as delineated in the
response to RG 1.68 in Appendix 3A of the
FSAR.

Cperational procedures

(G) Meet RG 1.33 and develop procedures for
cooldown under natural circulation.

(D) Operating procedures for natural circu-
lation cooldown will be written and made
available to the operators before initial
criticality.

Auxiliary feedwater supply

(G) Ensure that ar adequate alternate Seismic
Category I source of water 1is available.
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(D) The AFW system has an automatic switch=-
over to safety-grade service water. This
volume of water (i.e., the ultimate heat sink
and the cooling pond) exceeds any inventory
requirements for AFW.

Open Items Associated with Staff Review of Midland
Plants (NRC Letter, 3/30/79; Meetings of 4/10-11/79
and 4/19-20/79)

l . RSB-7

(G) This open item states that the Midland
design does not comply with SRP 5.4.7 and
BTP-RSB 5-1 for Class 2 plants (NRC letter,
3/30/79).

(D) A revised response tc 211.35 has been
provicded to respond to this issue. The
question in 211.35 clecsely parallels the
issues addressed in BTP-RSB 5-1; the response
closely parallels the previous discussion of
compliance to BTP-RSB 5~1. The guestion and
response tc 211.35 are included in the appendix,
but are not addressed further here.

2. ASB-8, Manual operation of MAD valves

(G) This open item required demonstration of
manual operation cf the MAD valves (Meeting
of 4/10-11/79).

(D) The safety function of the MAD valves has
been eliminated. The safety function is now
accomplished by redundant POAV valves that
are operable from the control rcom. This
obviates the need to demonstrate manual
operation.

3. PSB-1l, Decay heat removal letdown valve
(G) Midland should have motor-operatei DHR
letdown isoclation valves to preclude .ue need
for containment access (Meeting of 4/19-20/79).

(D) Midland meets this requirement as dis-
cussed in BTP=-RSB 5-1.
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RSB-10, Pressurizer heaters

(G) Justify the use of nonsafaty-grade pre-
ssurizer heaters (NRC letter, 3/30/79).

(L) The plant design has been revised to
provide safety-grade power and controls to
twe banks of pressurizer heaters. The power
and controls are backed by onsite emergency
power systems in the event of loss of offsite
mw.r.

RSB-20, Long-term cooling after a main steam
line break (NRC letter, 3/30/79)

(G) The effects of possible submergence of
the DHR dropline valve motor operators inside
containment following a main steam line break
were gquestioned.

(D) The response to Question 211.163 addresses
this concern. The isolation valve operators
are locai.ed at the approximate water elevation
that would exist if a MSLB were to occur inside
the containment and the entire contents of

the BWST were also to be injected into the
containment. However, the control room
operator has safety-grade indication of the
reactor containment building water level and
has approximately 2 hours to terminate the
spray. Thus, operator action will preclude
water in the containment from reaching a

level to be of a concern with respect to the
DHR isolation valve operaticn.

D. SRP 7.4, Systems Required for Safe Shutdown

1.

Purpose

This section of the SRP provides review
guidelines for instrumentation and. control
systems associated with parts of the nuclear
steam supply system used to achieve and
maintain a safe shutdown condition of tre

plant.

Controls required to achieve and maintain
safe shutdown: The following controls are
provided in the Midland design toO achieve the
necessary safety functions:
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Reactivity control/inventory control

1) Control rod drive trip circuitry

2) Safety-grade portion of the MU&PS,
BWST, and EBS

Heat rejection (temperature control)
1) Auxiliary feedwater controls - Main

steam line and main feedwater line
isolation valve controls

2) Power-operated atmospheric vent
valve contreols

3) Necessary service water and compo-
nent cooling water (CCW) system
controls

4) Control of natural circulation by
proper operation of the AFW and
POAV valve control systems

5) During hot shutdown and cold shut-
down conditions, DHR system con-
trols are provided.

C. Pressure reduction and control

1) Pressurizer heater controls for
banks 5 and 6

2) Auxiliary pressurizer spray controls

Instrumentation required to achieve and
maintain safe shutdown

The following instrumentation capability
exists in the Midland design to monitcr the
safe shutdown condition:

a. Reactivity control/inventory control

1) Control rod drive trip breaker
position indicaticn (at the breaker)

2) Emergency bcration system tank
level indicaticn

3) Source range neutrcn power
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b. Heat rejection (temperature control)

1) Reactor coolant system hot and
cold ieg temperature

2) Decay heat removal heat exchanger
ocutlet temperature (see note below)

3) Auxiliary feedwater flowrate

4) OTSG pressure and level

5) Power-operated atmospheric vent
valve position

6) Reactor coolant system flowrate

7) Decay heat removal flowrate (see

note celow)
Ce Pressure reduction and control
1) Reactor coolant system pressure
. 2) Pressurizer level

Note: Safety-grade indication is provided in
the main control room for accident monitoring
purposes and is available for safe shutdown
monitoring. However, these indications are

not immediately required for safe shutdcown
monitoring. Sufficient time exists to

connect portable instruments to line-mounted
equipment and, therefore, permanent instruments
for these parameters are not provided outside
the control rcom.

4. Cor:formange to SRP 7.4

Detailed design and procurement of the
controls and instrumentation required for
safe shutdown are nearing final stages for
most items. The SKP acceptance criteria were
considered and are being implemented. These
criteria are summarized below.




Midland Plant Units 1 and 2
Design to Achieve and Maintain

Cold Shutdown

Redundancy

(G) All instrumentation and controls
essential to achieve and/or maintain
the cold shutdown condition are redun=-
dant to their intended safety function.

(D) The project is implementing this SRP
acceptance criterion.

Jingle failure criterion

(G) All instrumentation and controls
essential to the achievement and/or
maintenance of the cold shutdown condi=-
tion meet the single failure criterion.

(D) The project is implementing this
SRP acceptance criterion.

Capacity and reliability

(G) All instr»- :/ tation and controls
essential to tne achievement and/or
maintenance of the cold shutdown condi-
tion have the capacity and reliability
to perform their intended safety func-
tions whenever necessary.

(D) The project is implementing this SRP
acceptance criterion.

Qualification

(G) All instrumentation and controls
essential to the achievement and/or
maintenance of the cold shutdown con=-
dition are qualified to function during
and after the design basis events for
which their operation is essential,
including earthquakes and all FSAR
Chapter 15 accidents.

(D) The project is implementing this SRP
acceptance criterion with the clarifica-
tion provided in RG 1.97 that instrumen-
tation should continue to read within
the required accuracy following but not
necessarily during an SSE.
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Testing

(G) All instrumentation and controls
essential to the achievement and/or
maintenance of the cold shutdown con=-
dition satisfy applicable criteria for
preoperational and periodic testing,
quality assurance, and design provisions
for indicating system availability.

(D) The project is implementing this SRP
acceptance criterion.

Remote/local station capability

(G) SRP 7.4 states that equipment re=-
quired for safe shutdown be cperable
from local control panels and that
access to these local control panels
should be administratively controlled.
Appropriate readouts (such as steam
generator level, steam generator
pressure, pressurizer pressure,
pressurizer level, and AFW flow) to
monitor the status of the shutdown
should be provided. This equipment
shculd be designed to accommodate a
single failure and should be capable of
operating independently of the egquip-
ment in the main control rocm. The
equipment should also be designed to the
same standards as the corresponding
equipment in the control room.

(D) The Midland design will comply with
this SRP acceptance criterion with the
following clarifications:

1) The Midland design provides reuun-
dant controls and indications
outs.de the control room on leocal
control panels. These controls and
indications outside the control
room are designed to operate without
the mutual action of those in the
control room. No single failure
will defeat this capability for
safe shutdown at either location.
“n addition, a study is in progress
which responds to fire protection
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guidelines. The study evaluates

the feasibility of installation of
transfer switches, relocation of
signal processing equipment, and
improved fire protection of safe
shutdown control and instrumentation
to ensure that the capability exists
ocuts.de the control room to shut the
plar.t down after a fire.

The Midland design provides instru-
mentation capability at the auxi~
liary shutdown panel and local
control stations beyond the examples
provided in SRP 7.4. Instrumenta=-
tion for monitoring safe shutdown

is consistent with the control room
capability as described in Sec~

tion VII.D.3 except as follows:

a) Source range neutrcn power for
reactivity control menitoring

Contrecl room: Safety-grade
indication is provided.

Auxiliary shutdown panel:

Computer terminal display of
isclated safety-grade inputs
to the computer is preovided.

Discussion: Complete safety-
grade indication of source

range neutrcon power is not
available outside the control
room. Analysis indicates chat
in the worst-case scenario,

upon compietion of EBS injec-
tion, the reactor will remain
subcritical. Safety-grade EBS
tank level indication is provided
on the auxiliary chutdown panel
and this, togethzr with valve
indications, pravides sufficient
verificaticn of proper ECBS
injection. Therefore, this
precludes the need tc monitor
source range neutron power.
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E. Regulatory Guide 1.139, Guidance for Residual Heat
Removal to Achieve and Maintain Cold Shutdown

- 1.139 has been made available to the industry
and is intended to apply to CPs issued after
January 1, 1978; therefore, it is not specifically
applicable to Midland. The implementation section
of the latest available version (Draft 2, Revision 1l
transmitted to A.L. Cahn of Bechtel Power Corp.
by G.A. Arlotto of the NRC on March 21, 1980)
states that the guide will be used for plants
docketed after January 1, 1980, and this excludes
Midland. This section also states applications
docketed before this date will be reviewed against
this guide on a case~-by-case basis.

Nevertheless, the guidance in RG 1.139 will be
compared to the Midland design. This comparison
will be made with Section C, Regulatory Position,
of the regulatory guide.

; Functional

a. (G) The design shall be such that the
' reactor can be taken from normal opera-
ting conditions to cold shutdown using
only safety-grade equipment.

(D) Midland has this capability.

b. (G) The systems utilized are redundant,
provide fuaction assuming a single
failure, and are capable of operation
with onsite or offsite power.

(D) The systems used satisfy this
guidance.

Ce (G) The RCS shall be capable of being
cooled and depressurized so DHR ini-
tiation can begin in 36 hours.

(D) The POAV valves that have been added
can cool the reactor sufficiently enabling
DHR operation to be initiated within

36 hours after shutdown.

d. (G) Instrumentatiun and controls conform
to IEEE Std 279-1971, 323, 384, and 344;
and RG 1.89, 1.75, and 1..00.




3.

Midland Plant Units 1 and 2
Design to Achieve and Maintain
Cold Shutdown

(D) All necessary instruments and contruls
will be safety grade.

(G) Safety-related systems should be
Seismic Category I and meet RG 1l.29.

(D) The Midland design is in accordance
with this guidance except for the CAS,
which is an alternate system that may be
used to provide for RCS contraction
volume following a tornado. A seismic
event is not assumed to occur simulta-
necusly with a design basis tornado.

Reactivity control

(G) A safety-related system shall exist to
control and monitor the boron concentration.

(D) Safety-related systems exist to inject
sufficient boron to ensure subcriticality.
Operation of these systems ensures sufficient
boron concentration. Boron concentration can
be measured by sampling or by the nonsafety-
grade boronometer when letdown is available.
A safety-related boron measuring device is
not installed.

Heat removal

Auxiliary feedwater

(G) A safety-related water source should
exist to supply water for sufficient
time.

(D) Refer to response to BTP RSB 5-1.
Steam relief

(G) Provide safety-related atmospheric
vent valves.

(D) Refer to response to BTP RSB 5-1.
Steam generator inventory

(G) Provide safety~-related steam genera-
tor water level indication and alarm.
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(D) Safety-grade steam generator water
level indication is provided. An alarm
is provided that is actuated by a Class lE
signal transmitted through an isoclation
device.

Decay heat removal

(G) Provide redundant trains for the RHR
system with capability to cool ccre by
4 hours after shutdown.

(D) The DHR system has redundant trains, but
operation of DER system within 4 hours after
shutdown is not a design basis. However, the
system will be capable of operaticn within

36 hours after shutdown.

a. Decay heat removal isclation

Refer to response to BTP=-RSB 5-l1. The
requirements of BTP-RSB 5~1 and this
regulatory guide are similar on this
issue.

b. Decay heat removal system pressure
relief

Refer to the response to BTP-RSB 5-l.
The requirements of BTP-RSB 5-1 and this
regulatory guide are similar on this
issue.

c. Decay heat removal pump protection

(G) Procedures should be such that a
single failure or operator error will
not result in loss of RHR function due
to pump damage.

(D) Operating procedures for the DHR
system will be written and made avail-
able to the operator before initial
criticality. 1In addition, the present
design includes DHR pump protection by a
nonsafety-grade low-flow trip. This
trip is inhibited during ECCAS actuation.

31



Midlan. Plant Units 1 and 2
Design to Achieve and Maintain
Cold Shutdown

Decay heat removal testing

Refer to the response to BTP-RSB 5-l.
The requirements of BTP-RSB 5-1 and this
regulatory guide are similar on this
issue.

Decay heat removal system operation and
indication DHR isoclation valve position

(G) Provide isolation valve position
indication, system pressure and flow,
and pump operating status in control
room.

(D) These indications are available in
the control room.

Residual heat removal system integrity
1) Residual heat remcval system leakage

(G) Monitor and control DHR system
pump and valve leakage.

(D) The DHR pump rooms have floor
drains that are normally closed.
Safety~-grade redundant water level
indicators for those rooms are
located in the control room. The
valves may be opened locally
(ncnsafety-grade system) and
drained to the auxiliary building
sumps. The pump rooms ace equipped
with an engineered safety features
(ESF) filtration system to collect
airborne radiaticn after a postu=-
lated accident.

2) Shielding of personnel and per-
sonnel access

The present design is adequate for
all design base scenariocs.

3) Engineered safety features filtra-
tion system
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(G) Service the DHR system, including
leakage collection system, by an
ESF filtration system

(D) The DHR pump room has an ESF
filtration system. Leakage is
contained in the pump rcom by
closed drains.

g. Residual heat removal cocling water
supply

(G) Provide safety-related ccoling water
to the DHR heat exhangers and monitor
the water for radiocactivity at the DHR
heat exchanger outlet.

(D) The DHR coclers are serviced by a
safety-grade CCW system. Each DHR
cocler is serviced by a separate CCW
train. Each CCW train is equipped with
a nonsafety-grade radiaticn monitor in
the line, but not at the output of the
DHR heat exchanger.

Natural circulation cooling

(G) Provide redundant emergency pcwer and
controls to required number of pressurizer
heaters, PORV and PORV block valves, and
pressurizer level indicatcr channels.

(D) Safety-grade power and controls are
provided for these instruments and components.

Reactor coolant system inventory

(G) Provide .apability of supplying makeup
and letzZuwn control to accommodate coouldown
shrinkage and letdown for boration.

(D) The Midland design can accommodate safety-
grade cold shutdown without letdown. Suffi-
cient inventory is available from the BWST.

If the BWST is unavailable, RCS makeup can

be provided by the tornado-protected, non=-
safety-grade, CAS. The letdown system is
nonsafety grade, but the letdown isclation is
safety grade.

Operational procedures

Refer to response to BTP-RSB 5-1l.
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LIST OF ABBREVIATIONS

AFW Auxiliary feedwater

AFWAS Auxiliary feedwater actuation signal
APSRA Axial power shaping rod assemblies
BTP Branch Technical Pesition

BWST Borated water storage tank

CAS Chemical addition system

CCw Component cooling water

CP Construction permit

CR Control  room

CRD Control rod drive

CRDM Control rod drive mechanism

cvecs Chemical volume and control system
(D) Design

DBT Design basis tornado

DHR Decay heat removal

DHRS Decay heat removal system

ECCAS Emergency core cooling actuation system
EBS Emergency boraticn system

ESF Engineered salety features

(G) Guidance

HPI High~-pressure injection

Loca wss~-of~-coolant accident

LPI Low-pressure injection

MAD Modulating atmospheric dump

MFIV Main feedwater isolaticon valve
MSIV Main steam isolation valve

MSLB Main steam line break

MUsPS Makeup and purification system
oTsG Cnce~through steam generator

POAV Power-operated atmospheric vent
PORV Power-operated relief valve

RCS Reactor cooclant system

RG Regulatory Guide

RPS Reactcr protection system

RHR Residual heat removal

SER Safety Evaluation Report

SF Single failure

SRP Standard Review Plan

SSE Safe shutdown earthquake

™I Three Mile Island
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TABLE V-1

COLD SHUTDOWN CAPABILITY FOLLOWING CHAPTER 15 EVENTS

Cold Shutdown
Achlievable In
36 hours with
Safety Grade

- Event = __Equipment __Assumptions Cold Shutdowa Limitations
15.1.1 Decrease in feedwater Yes AFW avallable none
temperature
15.1.2 Increase in feedwater Yes ArW avallable none
flow
15.1.3 Steam pressure mal- Yes AFW avallable Intermittent use of both steam
function resulting in generators way be required
increased steam flow
15.1.4 Inadvertent opening of Yes AFW avallable Intermittent use of both steam
an atwmospheric pump or generators may be required
safety valve
15.1.5 Steam lin. break No lLoop ~only one latact loop availabie
Loss of 1 HPI Pump ~time > 36 hours required
15.2.1 Steam pressure regulator Yes AFW available none
mal function resulting in
decreasing steam flow
15.5.2 Loss of external Yes EBS available even none
load (turbine trip) with LOOP
15.2.3 furbine trip Yes EBS avalilable none
15.2.4 Inadvertent MSIV Yes AFW available to both none

closure steam generators
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TABLE V-1 (Continued)

Cold Shutdown
Achievable in
36 hours with
Safety CGrade

o Bvemt =~ Equipment

15:2.5 Loss of condenser Yes
vacuum

15.2.6 Loss of all nonemer- Yes
gency ac power

15.2.7 Loss f normal feed- Yes
water

15.2.8 Maln feedwater line No
break

15.3.1, Decrease in RCS flow Yes

15.3.3, rate

15.3.4

15.4.1, Reactivity anomclies Yes

15.4.2,

15.4.3,

15.4.4

15.4.6 Chemical addition Yes

system malfunction

__Assumptions

AFW availabie to both
steam generators

AFW flow available
to both steam genera-
tors

AFW flow avallable to

Cold Shutdown Limitations

none

With LOOP - natural circu-

only one steam generator latlor cooldown may require

AFW flow to both steam

generators following

loss of RC flow up to

four pumps

Operator terminates
source of dilution

> 36 hours

Continued RC fnventory in-
crease may result in inabfili-
ty to borate without re-
quiring letdown
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TABLE V-1 (Cont {nued)

15.4.8

15.5.1

15.6.1

15.6.2

15.6.3

15.6.5

15.8

~ Event

Control rod asseably
ejection

Inadvertent operation
of ECCS

Inadvertent opening
of a pressurlzer safety
or relief valve

Break in Instrument
line or line from
primary system that
panetrates contalnment

Stcam generator tube
fallure

LOCA

Anticipated transient
without scram

Cold Shutdown
Achievable in
36 hours with
Safety Grade

_Equipment

Yes

Yes

Yes

Yes

Yes

~_Assumptions

Small LOCA

HPI maintains primary
pressure control

AFW flow to both steam
generators

Pl maintains primary
pressure control

AFW flow to both steam
generators

HPI maintains primary
pressure control

HPI and LP1 uvalleble

Cold Shutdown Limitations

none

none

none

uone

Choosing to use one unaffec-
ted steam generator for cool-
down may increase time to
cold shutdown and ultimately
increase radiation released

Time required
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DESIGN REQUIREMENTS TO ACHIEVE/MAINTAIN

TABLE VI-l

SAFE SHUTDOWN

Guidance Document

3TP
RSB
Requirement 5=1

DHR drop line Yes
that can accommo=
date single fail-
ure

Safety-grade Yes
steam dump valves

Provide aux. Yes
spray or show
manual actious
are acceptable

Provide safety- Tes
related boration
system without
letdown, or pro=-
vide safety~

grade letdown, or
show that manual
actions are accep~
table

Provide adequate Yes
RHR isolation

Discuss collec~ Yes
tion of RHR sys-

tem pressure re-

lief valve dis-
charge

Conduct borated Yes
water mixing
test

Conduct natural Yes
circulation test

QR Midland
211.35 ASB-8 PSB-11 RSB-20 RSB-10 &G 1,139 Design
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes
Yes Yes Yes(l)
Yes Yes
Yes Yes Yes
Yes No
Y.. Y.’

vi-la



TABLE VI-l (Continued)

Guidance Document

BTP
RSB QR Midland
Requirement 2:} 211.35 ASB-8 PSB~11 RSB-20 RSB-10 RG 1.139 Design
Provide natural Yes Yes Yes Yes
circulation pro-
cedures
Provide Seismic Yes Yes Yes Yes

Category I AFW

system water sup—

ply

Provide safety- Yes No(z)
grade means of

monitoring boron

concentration

Provide safety- Yes Yes(s)
grade steam gen-

erator level in-

dication and

alarm

Provide safety- Yes Yeu(a)
grade makeup and

letdown control

Provide necessary Yes Yes Yes
safety=-grade

pressurizer heat-

ers with Class lE

power and control

3
feigidland provides safety-grade boratica without letdown

(Z)Nonsnfcty-gradc sampling is providecd

(3)\larms exist but are aot safety-grade

(A)Latdovn is safety-grade only for isolation of letdown

VI-1b
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Design Requirements
of BTP RSB 5-1

TABLE VI-2

DESIGN GUIDANCE OF BTP RSB 5-1 FOR CLASS 2 PLANTS AND COMPARISON

Process and System
_or Component

TO MIDLAND MS!GI(.)

Branch Technical Position Design Guidance
for Midland

Midland Deelgn

Functional requirement
for taking to cold
shut down

a. Capability ueing only

safety-grade ~ystem

b. Capability with either

only onsite or only
offeite power and with
single fallure
(limited asction
outslde CR to meet SF)

¢. Reasonable tlwe for

cooldown sssuming most
limiting SF and only
offeite or only onsite
power

Long-term cooling (RHR
drop line)

Hest vemoval and RCS
clrculation during
cooldown to cold
shutdown

Depressurization
(pressurizer suxiliary
spray or power-operated
tellef valves)

Boratfon for cold
shutdown (CVCS and
boron sampling)

Complisnce will not be required 1f it can be shown that
correction for single fallure by manual actions inside
or outside of contalnment, or return to hot standby
until man.al actions (or repairs) sre complete, are
found to be acceptable for the fodividual plant.

Provide safety-grade dump velves, operators, and power
supplies, etc 80 that manual actions should not be
required after an SSE except to meet single fallure.

Compllance will not be required If a) dependence on
wanusl sctions fneide contalnment after SSE or single
fatlure, or b) remalulog at hot stendby until msnual
sctions or repairs are complete, are found to be
acceptable for the individual plant.

Compliance will no. be required if &) dependence on
manual actions lnefce contelnment after SSE or slngle
fallure, or b) remaliing at hot standby until manual
actions or repalre ar. complete, are found to be
acceptable for the individual plant.

Midland complies.

Midland has & single DHR
diopline that divides into
a series/parallel remote
motor-operated valve
arcveangemcot inside
conizinment; the line
then reconverges to exit
containment. Local
manual actiouns o the
suxiliary bullding are
required for alignment.

Midland complies.

Remote wmanual safety-grade
POAV valves are provided asod
are operated by safety-grade
power and controls. The
slogle fallure criteria s
met. Remote manual action is
requiced.

Midland complies.

A safety-grade suxiliary
pressurizer spray is
provided. Llocal manual
actlon in the suxiliary
bullding ls required for
alignment. Control ls
accomplished from the
control room.

Midland complies.

Midland has the capabllity
to borate without letdown.
A safety grade emergency
boration system provides
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Table VI-2 (Continued)

Deslign Requirements Process and Systea Branch Technical Position Design Guidance
of BTP RSB 5-1 or Component for Midland Midland Design

for boration to het standby.
The BUST or CAS provides
for boration to cold shu.down.
Local manual aligneent s
required. Boroa
concentration 1s normally
measured after belng let
down. Sampling capablilicy
will be added on the
cold-loop letdown iine
upstream of the lsolation
valve.

I1. RHR fsclation RHR system Comply with one of the allovable arrangements. Midland complies.

The DHR system suction fe
fsolated by two series
sotor-operated valves on
each of two lines.

The DHR diecharge ls isolsted
by two se:iss check valves
on each of two lines.

II1. RHR pressure relflef

b. Collect and contain DHR systea Compliance will not be required if 1t can be shown Midland compiies.
relief dlecharge that adequate methods of disposing of diecharge are
available. The DHR relief valve

discharge s routed to the
coontalament sump.

V. Test requiremeat

b. Meet RG 1.68 for Run tests and confirm analysls to meet t(he requirement. Midiand complies with
PURe test plus clarification for boron
analysis for mixlog test.
cooldown under
naturel circulation Midland will use the results
to confirm adequate of & natursl circulation
mixing and cooldown oldown test on & slallar
within limite .«nt to coaflirm existing
specified 1n EOP. calculations if a similar

plant 18 tested before
Midland. Othervise, a 50F
cooldown test will be
performed on Midland. No
separate boron mixing tesy ia
preseantly planned.
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Table Vi-2 (Continued)

Design Requirements Process and System
Ba—— _.o..'., TP RSB 5-1 or Co!'o“ng

Branch Technical Position Desiga Culdance
for Midland

Midland Desiga

Vi. Operational procedure

8. Meet KRG 1.33 for
PHRe, loclude
specific procedures
and luformation for
cooldown under
natural clrculation.

VIl. Auxiliary feedwater supply

a. Selsmic Category 1 Emergency feedwater
supply for ARV for st supply
least & hours at hot
shutdown (eic) plus
cooldowa to RHR
cutln based on longest
time for only onsite
or only off-site
povwer and assumed
single fallure.

Midland 1s & Class 2 plant because the construction permit was lesued before January 1, 1978.

bDevelop procedures and information from tests and
analysis.

Compl iance will not be required If it ia shown that
an adequate alternative Selsmic Category I source
is available.

Midland will comply.

Appropriate procedures will
be developed.

Midland complies.

An automatic switchover

to & safety-grade source of
AW 1s provided upon low
suction to the AFN pumps,
colncideat with sa
accident sigoal.
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e NRC POSITION
Provide DHR Dropline Design to
Accommodate a Single Failure

e REFERENCES
BTP RSB 5-1, Q211.35, PSB-11, RSB-20

¢ MIDLAND DESIGN
Complies: Parallel/Series Motor-Operated
Valves Provided Insid< Containment

MIDLAND UNITS ' AND 2



e NRC POSITION
Provide Safety-Grade Steam Dump Valves

e REFCRENCE
BTP RSB 5-1, Q211.35, ASB-8, RG 1.139

e MIDLAND DESIGN
Complies: Two POAV Valves Provided per
Steam Generator

MIDLAND UNIS 1 AND 2 G- 161067



e NRC POSITION
Provide Auxiliary Pressurizer Spray or Show
Acceptable Manuai Actions

e REFERENCES
BTP RSP 5-1, Q21135

e MIDLAND DESIGN
Complies: Auxiliary Pressurizer Spray
Provided

MIDLAND UNITS 1 AND 2 G 1510



¢ NRC POSITION
Provide Safety-Grade Boratlon Capability or
Show Acceptable Manual Actions

e REFERENCES
BTP RSB 5-1, Q211.35, RG 1.139

e MIDLAND DESIGN
Complies: EBS and Other Safety-Grade
Borated Water Sources Provide Sufficient
Boration

MIDLAND UNITS 1 AND 2 G 151008



e NRC POSITION
Provide Adequate DHR Isolation

e REFERENCES
BTP RSB 5-1, RG 1.139

e MIDLAND DESIGN
Complies: Suction Isolation by Two Series
Motor-Operated Valves; Discharge Isoiation
by Two Series Check Valves

MIDLAND UNITS 1 AND 2 G151010



e NRC POSITICN
Coilect and Contain DHRS Pressure Relief
Valve Disciharge

e REFERENCES
BTP RSB 5-1, 0211.35, RG 1.139

@ MIDLAND DESIGN
Complies: Discharge Routed to Containment
Sump

MIDLAND UNITS 1 AND 2 G 151000



e NRC POSITION

Conduct Natural Circuiation Cooldown and
Borated Water Mixing Test

e REFERENCES
BTP RSB 5-1, Q211.35, RG 1.139

e MIDLAND DESIGN
Partial Compliance: 50F Natural Circulation
Cooldown Tast Will Be Conducted or
Referenced; No Separate Boron Mixing Test
Planned; Safe Boron Mixing Test infeasible

MIDLAND UNITS 1 AND 2 G 15102



e NRC POSITION
Provide Procedures for Natural Circulation

Cooldown

e REFERENCES
BTP RSB 5-1, Q211.35, RG 1.139

e MIDLAND DESIGN
Complies: Appropriate Procedures to Be
Provided

MIDLAND UNITS 1 AND 2 G 151013



e NRC POSITION
Provide Adequate Seismic Category | AFW

Supply

e REFERENCES
BTP RSB 5-1, Q211.35, RG 1.139

e MIDLAND DESIGN
Complies: Normal Supply is Nonsafety-Grade
Condensate; Automatic Switchover Provided
to Safety-Grade Service Water

MIOLAND UNITS ' AND 2 G510



e NRC POSITION

Provide Boron Monitoring Capability with
Safety-Grade System

e REFERENCES
BTP RSB 5-1, RG 1.139

e MIDLAND DESIGN

e Nonsafety-Grade Boron Menitoring Provided

e Continuous monitoring by boronometer on
letdown

» Periodic monitoring by manual sampling

MIDLAND UNIS 1 AND 2

G 15v" 15



e NRC POSITION
Provide Safety-Grade Steam Generator Wacer
Level Indication and Alarm

e REFERENCES
RG 1.139

e MIDLAND DESIGN
Complies with Clarification: Safety-Grade
Water Level Indication and
Nonsafety-Grade Alarms Provid:d

MIDLAND UNITS 1| AND 2 G-151018



» NRC POSITION
Provide Safety-Grade Makeup and Letdown to
Accommodate Cooldown Shrinkage and
Boration

e REFERENCES
RG 1.139

e MIDLAND DESIGN
Complies with Clarification: Boratiun and
Cooldown Shrinkage Accommadated Using
Only Safety-Grade Systems Without Letdown

MIDLAND UNITS 1 AND 2 G 15101



e NRC POSITION
Address Pressurizer Heaters Required to
Maintain Natural Circulation Conditions

e REFERENCES
Open ltem RSB-10, RG 1.139

¢ MIDLANC DESIGN
Complizs: Two Banks of Pressurizer Heaters
Backea by Safety-Grade Power and Controls

MIDLAND UNITS 1 AND 2 G 151018



PT-1A

e NRC POSITION
Achieve Cold Shutdown with Safety-Grade Systems

e REFERENCES
BTP RSB 5-1, Q211.35, RG 1.139
Open ltems PSB-11, RSB-10, ASB-8, RSB-7

e MIDLAND DESIGN
Complies with Clarifications:

e Boration accomplished without letdown

e Boration monitored and sampled by nonsafety-grade
systems

¢ No separate boron mixing test planned
e Steam generator water level alarms are nonsafety-grade

¢ One steam generator ccoidown will take longer than 36
hours

e Upgraded nonseismic CAS can provide contraction volume
alter tornado

MIDELAND UNITS + AND 2 G510



CONTROL CAPABILITIES
OUTSIDE THE CONTROL ROOM
AUXILIARY SHUTDOWN PANEL
MONITORS
EBS Tank Level
Pressurizer ) evel
T-Hot, T-Coid
AFW Fiow
OTSG Pressure & Lavel
RCS Flow & Pressure LOCAL CONTROL PANELS,
POAV Posiltion MCC, & SWGHR
g ey
[',; CONTROLS SYSTEMS
Pressurizar Heaters Diesel Cenerator
Portions of MUAPS Service Water
CCW Pumps Component Cooling Water
POAV Valves Chilled Water
Pressurlzer PORV VARIOUS Plant HVAC
Auxiliary Feedwater ACTIONS Auxiliary Pressurizer Spray
INDICATED
IN DISCUSSION

\ /

LOCAL AT
EQUIPMENT

(e.g., EBS, DHR)

— HOT STANDBY ~
v HO™ SHUTDOWN
> COLD SHUTDOWN {

MIOCAND LTS ) AND 2

G swor



STANDARD REVIEW PLAN

SECTION 7.4 ACCEPTANCE CPITERIA

e ALL INSTRUMENTATION AND CONTROLS ESSENTIAL 1O
ACHIEVE AND/OR MAINTAIN COLD SHUTDOWN SHALL:

MIDLAND UNITS 1 AND 2

BE REDUNDANT in Their Intended Safety Function
MEET THE SINGLE-FAILURE CRITERION

HAVE CAPACITY AND RELIABIL!TY to Perform Their
Intended Safety Functions Whenever Necessary

BE QUALIFIED to Function After the Design Basis Events
for Which Their Operation Is Essential, Including
Earthquakes and All FSAR Chapter 15 Accidents

Satisfy Applicable Criteria for Preoperational and Periodic
TESTING, QUALITY Assurance, and Design Provisions for
INDICATING SYSTEM AVAILABILITY

BE OPERABLE FROM OUTSIDE THE CONTROL ROOM at
Local Control Panels with Appropriate Readouts, and
Operate Independent of the Control Room

G 16001
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SHUTDOWN SYSTEMS OPERATIONAL RANGE

SHUTDOWN FUNCTIONS
AND SYSTEMS
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Responses to NRC Questions
Midland 1&2

Questiop 231.35 (5.4.7)

Shouléd the Midland plants experience an event that will regquire
eventual cooldown to nermit either long-term cooling with the DER
system or going to cold shutdown for inspection and repairs
(extended loss of offsite power, steam generatcr tube rupture,
failure of steam generator relief valves to reclose, etc), it is
desirable that qualified systems be available to perform the
operation safely and in an orderly manner. Discuss the
capability of the Midland plants to be taken to a cold shutdown
condition using only safety-grade equipment, assuming only onsite
or off‘ite powar is available, and considering a single failure.
hddress each ¢f the following areas of concern in your response:

1. Discuss the capability of the single DHR drop line to
provide for the cooldown of the plant assuming a single
active failure, including manual acticns inside or
outside of containment or the return to hot standby
until manual actions or maintenance can be performed to
correct the failure.

wWith regard to the Midland shutdown capability, we note
that manual operation outside the control room is
required for normal shutdown, and containment entry is
required for a failure of a motor-operated DHR suction
valve. With regard to reducing the need for such manual
actions, address the following areas:

a. Discuss the modifications required to provide the
capability to conduct a normal shutdown from the
control room.

b. Justify the viability of the manual actions
required after a suction valve failure (i.e.,
opening cross-connects 093, 094). Address times
required, doses expected, and potential for
inadvertent opening of cross-connects during high
primary side pressure conditions. Compare the
Midland crcss-connect design to Davis-Besse Unit 1.
Provide a reliability analysis for the manual
action outside the control room and discuss the
incremental increase in reliability expected for
various selected design modifications.

- Provide safety-grade steam generator dump valves,
operators, air, and power supplies which meet the single
failure criterion.

3. Provide the capability to cool down to cold shutdown
assuming the most limiting single failure in less than
36 hours or show that manual actions inside or outside
containment or return to hot standby until the manual

Q&R 5.4~-8 Revision9
5/78
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Responses to NRC Questions
Midland 1&2

actions or maintenance can be performed provides an
acceptable altermative.

4. Provide the capability to depressurize the reactor
coolant system with only safety grade systems assuming a
single failure, or show that manual a ons inside or
outside containment or remaining at hot standby until
manual actions or repairs are complete provides an
acceptable altermative.

5. Discuss the capability for boration with only
safety-grade systems assuming a single failure or show
that manual actions inside or outside containment or
remaining at hot standby until manual action or repairs
are completed provides an acceptable alternative.

6. Discuss the capability for the collection and
containment of DHR system pressure relief valve
discharge.

¥ Conduct tests to study the mixing of the added borated
water and cooldown under natural circulation conditions
with and without a single failure of a steam generator
atmospheric dump valve.

8. Commit to providing specific procedures for cocling down
using natural circulation and submi” a summary of these
procedures.

9. Provide a Seismic Category I AWF [SIC] supply for at
least 4 hours at hot shutdown plus coocldown to the DHR
system cut-in based on the longest time (for only onsite
or offsite power and assuming the worst single failure),
or show that an adequate altermate Seismic Category I
source is available.

Response

The Midland design basis provides for the ability to achieve and
maintain, by safety grade means, the hot shutdown condition as
described in Section 7.4 of the FSAR. As discussed in the
response to Question 110.16, hot shutdown provides for an
extremely stable and safe condition at which the plant can be
maintained until an eventual cooldown can proceed. Although not
a design basis, the Midland design does incorporate the ability
to be taken to the cold shutdown condition using only safety
grade equipme.;c, assuming only onsite or offsite power is
available and consideriny a single failure. 7Thereforr, in the
unlikely event that a design basis earthquake occurs which
results in tile need to achieve cold shutdown expeditiously,
design features exist to accomplish this evolution. This

Q&R 5.4-9 Revision 30
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Responses to NRC Questions
Midland 1&2

‘ capability is discussed in the following point-by-point response
keyed to the item numbers of NRC Question 211.35:

1.

The suction side of the decay heat removal (DHR) system
inside containment has been upgraded to incorporate
motor operators for the previously manual bypass valves.
These bypass valves are supplied with redundant Class lE
power (channel E) through manual transfer switches
operated outside containment. Therefore, operator
action inside containment is not required assuming a
single active failure. In additicn, the isolation valve
outside containment (1MO-1010 or 2MO-1110) is
mechanically locked open. Therefore, this valve is not
susceptible to an active failure.

To align the DHR system for cooldown will require
limited operator action outside the control room. The
operator actions required are:

a. The operator must open the LHR pump suction Cross-
connect manual valves (Unit 1 valves 009 and 016 or
Unit 2 valves 003 and 008) to establish the suction
flowpath.

b. The operator must reestablish power to the DHR
cooler bypass valve (1MC-1014A, B or 2MO-1114A, B).
This valve is electrically locked closed during
normal reactor operation.

To reduce the need for manual actions outside the
control room for initiating the normal DHR system
cooldown, the DHR system would require:

a. Replacement of the DHR pump suction cross-connect
manual valves with power operated valves

b. Removal of the electrical lock on the DHR cooler
bypass valves. These valves would be ensured
closed during normal reactor operation by
administrative control.

The multiple purposes of the DHR system pump suction
cross-connect manual isolation valves are given below:

a. During power operation (DHR system aligned for
stariby low-pressure injection (LPI) mode), the
valves function to separate the suction of the LPI

pumps.

b. During the DHR mode of operatiocn, the valves
provide the capability to isolate one DHR train
while providing DHR with the other train.

Q&R 5.4-10 Revision 30
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Responses to NRC Questions
Midland 1l&2

This combination of functi -us requires manual valves and
operator actions outside the control room, Or power
operated valves controlled from the control room, to
align the system for decay heat removal operations.
Because ample time is available for operator action to
align the system for DHR operation (approximately

6 hours), and because of the cost of equipment
sonsiderations, manual valves were selected for the
appplication.

The Davis-Besse Unit 1 DHR suction cross-connect design
is similar to the Midland design. The outstanding
differences are that the Davis-Besse DHR pump suction
valves are provided with motor operators, no containment
isolation valve is provided, and the bypass valves
inside contaimusent are ot motorized. Incorporation of
pump suction valve motor operators for Midland would
reduce one of the manual actions outside the control
room required to align the DHR system for plant
cooldowws. However, the operator has at least 6 hours to
perform this action. The valves should be opened after
plant cooldown commences with the steam generator, but
before cooldown commences with the DHR system., Dlue to
the magnitude of the time available to perform the
action, the modification is not deemed necessary.

To remove heat after a postulated design basis
earthquake, two Class lE power operated atmospheric vent
(POAV) valves are provided on each steam line between
the once-through steam generator (OTSG) outlet nozzle
and the main steam isolation valve. These valves and
their actuators are qualified as seismic active
components. The POAV valves are capable of being jogged
to any position between full open and full closed by
operator action from the main control room or the
auxiliary shutdown panel. Each valve has individual
manual isolation provisions. The existence of four POAV
valves per unit (two per steam generator) ensures tae
capability of conducting a balanced cooldown regardless
of the occurrence of 2 single active failure. This
cooldown will proceed until the emergency DHR cut-in
temperature of 32S5F is achieved. Operation of the DHR
system at this temperature is described in Subsection
5.4.7.1.1.1. A detailed description of the POAV valves
and their associated controls can be found in
Subsections 10.3.2 and 7.4.1.2.1.

water is added to the steam generators by a safety
grade, seismically qualified auxiliary feedwater system.
This system will provide adequate water assuming a loss
of offsite power and a single active failure. The steam
produced in the steam generators will be relieved by the
POAV valves as discussed above.

Q&R 5.4-11
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4.

Midlang i1&2

During normal plant ccoldown, the reactor coclant system
(RCS) is depressurized through normal pressurizer spray.
The driving force for this spray flow is derived from

the reactor coolant pump head. Assuming loss of offsite’

power, reactor coclant pumps stop and are unavailable to
provide normal pressurizer spray flow. Under these
circumstances, RCS depressurization can be achieved
through the operation of the high-pressure auxiliary
pressurizer spray system. This system utilizes the
discharge of the high-pressure injection (HPI)/makeup
pumps to supply spray flow to the pressurizer. Twe
Class lE, parallel, motor coperated valves are provided
that can be jogged by the operator to control the rate
of depressurization. The design of this system
incorporates a seismic Category I connection from the
makeup pump discharge to the auxiliary pressurizer spray
line. The system can perform its function assuming a
single active failure. A detailed description of this
system and its associated controls is presented in FSAR
Subsection 9.3.4.2.3.9.

The chemical addition system provides the means to
borate the RCS to the required shutdown levels during
normal plant cooldown. Using this method, boron is
added to the RCS while simultaneocusly creating volume
for this addition through primary letdown. Neither the
chemical addition nor the letdown systems are qualified
to operate after a design basis earthquake and therefore
may not be available after this postulated event. Under
these circumstances, coincident with a stuck rod,
boration to the cold shutdown concentration can be
achieved through use of the emergency boration system
(EBS). This system stores 6 weight percent boric acid
which can be injected into the RCS by the HPI/makeup
pumps. If necessary, the operator can add the contents
of this system through pump and valve manipulations from
the control room after initial manual system alignment.
The concentration and storage volume of the EBS, coupled
with available excess volume in the pressurizer, ensures
that the necessary boric acid required to maintain hot
shutdown and achieve cold shutdown concentrations can be
injected into the RCS without letdown.

The EBS is a safety grade system capable of performing
its design function assuming a single active failure. A
detalled description of this system is provided in FSAR
Subsection 9.3.10.

DHR pressure relief capacity is described in FSAR
Subsection 5.4.7.1.1.3. The discharge fluid is directed
to the reactor building sump. A further description of

Q&R 5.4-~12 Revision 30
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Responses to NRC Questions
Midland 1&2

relief valve design is contained in the revised FSAR
Table 5.4-10.

A natural circulation cocldown test will be referenced
if it has been conducted on a plant similar to Midland.
If such a test is not available, a tast will be
conducted to verify that operation of the POAV valves
ander natural circulation will satisfactorily remove
heat required to cool down the plant. This test will
demonstrate the ability to cool down approximately SO0F
under natural circulation conditicns and compare the
temperature versus _ae plot developed with an
analytical plot derived for the entire cooldown process.
The :ust will therefore be used to verify the analytical
results.

Operating procedures for natural circulation cooldown
will be written and made available to the operators
before initial criticality.

As detailed in our response to Question 010.34 and
revised Subsection 10.4.9.2.3, an adequate seiumic
Category ! feedwater source is available.

Q&R 5.4-13 Revision 30
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Bechtel Associates Professional Corporation

777 East Eisennower Parkway
Ann Arbor, Micrigan

Maui Agaress P O Box 1000 Ann Arpor. Micrigan 45108

June 4, 1981
glC= 10938

Lonsucers Power Company
19«. West Paraall Rcad
Jactson, Mchigan <5201

wescon: T
L

iceasing and
Safety lanaper

Subject: Midlund Plant Units 1 and 2
Consurers Pewar Company
Sechtel Job 722C
Cold Shutdown Lesign Review
Searé
References: A) IJLC-10766, L.i. Curtis
Lo Tede 5\1111\'3". 5/6/81
(Com (292370
J) 3LC=109CC, Leo%e Curtis
to TeJe au’livan, 5/29/81

e

.
(\.(."' C JL*J"/

Action {iten dispositicns (which are listed in Rcference 4) fron the cold
shutgown cesign review board meeting held April 22, 1981 are attached
for your usee.

The attachment to this letter clarifies the responses proviced in Heier=
ence 2 oy addressing the couments and concerns expressed by the cesign
teview board at its meeting on ltay 22, 192l. The attachment is a com~
plete statement of the disposition of each action item and further use
of Feference 2 is unnecessarv.

Pri.ary input to the attachment has bdeen provided by Consuvers Power
Comrany, Batcock & Wilcox, and Sechtel as follows:

Action Item No. Company

la Bechtel

ib ohw

2 J&W

3 Consumers Power Company

- Consurers 2ower Company

5 BaW

fa Consuners Pocwer Company

ob beclitel

7 Bechtel

8 oaw

9 Lechtel b Fip oy S bl T

10 pechtel 5;:'?.~A' -
o

11 sechitel L..)_)

12 Consumers Power Company 'UNQ)J'E‘
NiDL~E ¢

WAL

e h -1



Bechtel Associates Professional Corporation
June 4, 1981

032143 BLC-10038
Page 2

Bv copy of this letteur, J.W. Cook, chairman of the cold shutdown design
review board, is provided with the disposition of the action items.

Very truly yours,

- L7 :
‘; s b A=A
s

L.H. Curtis [C/l
Project Engineer

DFL/RJB/ jsn(LS)
6/1/1

Attachment: Cold Shutdown Design Review Board Action Item Dispositiors

cc:t R.C. Bauman w/a
JuW. Cook w/a
DeF. Judd U/ﬂ
DeB. Miller w/a

Written Response Requested: Yo



Midland Units 1 and 2
Cold Shutdown Design Review
CCLD SHUTDCWN DESIGN REVIEW BOARD
037! 53 Action Item la
Describe analysis of auxiliary sprayv line and connections to
existing line. Address temperature, pressure, and number of

cycles.

Disposation

The analysis of the auxiliary spray line is being incorporated
in the plant stress analysis effort. As described below,

the analysis considers the effect of using relatively cold,
highpressure spray.

Nuclear Class I piping stress analysis of the auxiliary and
normal pressurizer spray system uses data which envelop
operating conditicns. Four operating modes are considered
for the purposes of the analysis and are defined below:

Mode 1l: Normal Operation consists of a continuvous low=-
flowrate spray through the bypass valve into the pres-
surizer from the reactor coolant pump (RCP) discharge.
This mode enhances boron mixing in the pressurizer and
maintains a constant temperature in the spray line.

Mode 2: lormal Operation - Reactor Coolant System (RCS)
Pressure Control and Cooldown Depressurization consists
of intermittent actuation of one normal pressurizer
spray valve to reduce pressure in the RCS for the
following c.nditions:

a) Norr.al pressure variations during power operation
(2,160 to 2,210 psig)

b) Normal cooldown from power operation to decay heat
removal (DHR) cut=-in

Mode 3: Decay Heat Removal Cooldown Depressurization
consists of intermittent actuation of the auxiliary
pressurizer spray valves to reduce pressure in the RCS
for normal cocldown from DHR cut-in tc cold shutdown.

Mode 4: Emergency Cooldown - High-Pressure Injection
THP1) Depressurization consists of continuous low-
flowrate spray into the pressurizer from :the HPI system
through the auxiliary pressurizer spray valves to
reduce pressure in the RCS from power operaticn to DHR
cut=in.

Figure 1 represents the normal and auxiliary spray piping
system for Midland Unit 2. Unit 1 is typical. Table 1l
describes the valve alignment and cyclic informaticn for the
four spray modes.




Midland Units 1 and 2
1371 45 Cold Shutdown Design Review

Figures 2, 3, 4, ard 5 are schematic representations of the
spray piping system as aiigned for operation cdescribed in
Modes 1, 2, 3, and 4, respectively.

Table 2 delineates the data used in the Nuclear Class I
stress analys.s, including temperatures, pressures, and
flowrates. Node points listed in Table 2 are identified in
Figures 2, 3, 4, and 5.

It should be noted that this input data to the analysis is
judced to conservatively envelcp design conditions trans-
mitted by the NSSS vendor.

The auxiliary pressurizer spray line will be analyzed and
supported to acceptable stress levels. The analysis per=-
formed, to date, indicates that the stress levels of the

normal pressurizer spray lines are acceptable. Finaliza-

tion of the analysis will be perforned as part of the plant
stress analysis. This analysis will incorporate information
from D&W Functional Specification 1092, Revision 4, and results
of the as-built stress walkdown, as appropriate.

la-2
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COLD SHUTDOWN DESIGN REVIEW BOARD

Action Item 1lb

Address low velocity effacts of auxiliary spray in terms of
the potential for asymmetric stresses caused by steam/water
in the spray line. Also, address low velocity effect on
spray effectiveness. Address cycle requirements for design
of the auxiliary spray line in terms of spray nozzle and
piping.

Disposition

The analysis that has been completed by BsW assumed a filled
spray line and spray nozzle upstream of the spray head. The
spray line piping arrangement will be evaluated to ensure

that the lines will be kept full. This evaluation is scheduled
to be completed by July 1, 198L. The loop trap between the
nozzle and the spray head will remain full after initial
filling. The actual stress analysis will be completed by
September 1, 1981

Three scheduling dates are required for completion of this
test:

a. I1f the lines are not full, determine whether it is a
problem. This will be completed by August 15, 1981.

b. If there i1s a problem, cef.ne conditions for stress
analyst by January 15, 1982.

Ce Complete new stress analysis by September 15, 1982.

The cycle reguirements and design fluid conditions are
presented in BsW Functional Specification 1092, Revision 4.

An assessment will be made of low velocity on spray effectiveness.
This assessment will ke completed by August 15, 1981.

1b
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Action Item 2
Provide basis for sizing of safety grade pressurizer heater
bank capacity.

Disposition

The 126 kW capacity is sized to replace all pressurizer heat
losses during a loss of offsite power with the pressurizer
at the normal operating temperature of 650F. Experience and
testing has shown that the actual pressurizer heat losses
vary significantly, depending on how well the insulation is
installed on the pressurizer. The actual heat losses tend
to be greater than the calculated value, which is based on
the specified pressurizer insulation requirements. For
example, the calculated heat liosses at Oconee are approxi-
mately 35 kW, whereas the actual losses were almost three
times higher in one instance. Bechtel has imposed a require-
ment that insulation be supplied such that the heat flux
from the pressurizer will be less than that specifi<d by B&W
BOP Criteria 36-1004527-01.

The BsW operating 177 FA plants generally have a 126 kW
capacity bank wnich is continuously energized. This capa-
city has been demonstrated as being adequate to make up for
pressurizer heat losses. Midland has redundant safety-grade
pressurizer heater banks, each sized at 126 xkW.

In the remote possibility that all insulation is lost from
the pressurizer, the installed safety-grade heater capacity
may not be adeguate to control RCS pressure which will result
in a more rapid cooldown. If the depressurization rate
becomes excessive during cooldown, the high pressure injec~
tion is available as an ultimate backup to assure sufficient
inventory to maintain a subcocled core.
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Action Item 3
The interface of engineering design, including late modifi-
cation, with the development of normal and emergency proce=
dures will be referred to project management for resolution

independent of the Design Review Board.

Disposition

Puring the Design Review Board Meeting on April 29, 1981,
Consumers Power Company management committed to review the
interface between en_.neering design and operating procedure
development independent of the Design Review Board. There-
fore, this item is considered closed.

LEV )
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COLD SHUTDOWN DESIGN REVIEW BCARD
Action Item 4
Review the manual actions associated with proceeding to cold
shutdown utilizing safety grade equipment tc determine cost
benefit of autometing. Emphasis should be on actions in

dominant risk seguences.

Disposition

The consultant for the Midland plant PRA has been requested
to analyze the manual actions associated with proceeding to
cold shutdown to determine the impact on system unavailability.
The letter to the consultant, PL&G, is 3ttached. 1If system
unavailability does not change by a significant factor on
the assumption that the actions were performed from the
control room, the manuazl actions outside the control room
will be considered acceptable. Consideration of risk is
implicit with this approach. A reply from the consultant
should be received by September 1, 1981 (Consumers Power
Company letter Serial 12206 dated May 14, 1981).
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Action Item 5
Describe the single loop NATURAL code analysis. 3State
whether potential reverse flow in idle loocp will be addressed.

Provide schedule for completion.

Cisposition

BaW is presently evaluating several options for a mathe-
matical code to evaluate single loop, natural circulation
cocldown. This analysis will include the potential for
reverse flow in the idle loop. A description of the code

can be provided by January 15, 1982. The scheduled completion
date for the development of the code and for completion of

the cooldown analyses is August 15, 1982.
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Action Item 6a i
Discuss boron mixing under natural circulation conditions |
with one or two loops. Address injection to idle loop and |

feasibility of boron mixing test.

Disposition

Natural circulation boron mixing will be addressed in the
Natural Circulation Test Program discussed in Action Item ;
hNo 12.

fa
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COLD SHUTDCWN DESIGN REVIEW BOARD

Action Item 6b

Address RCS sampling capability, access requirements, and
provisions and requirements for safety grade sampling.

Disposition

Sampling Capability

A safety-grade emergency boration system provides the
boration necessary to maintain hot standby. The Mid-
land design has the carability to maintain hot standby
for an extended period. During normal operation, boron
concentration is monitored via samples drawn from the
letdown line outside the reactor building, downstream
of the letdown line isclation valves. These samples
are monitored by either the nonsafety-grade boronometer
or the nonsafety-grade reactor plant sampling system
(RPSS) (grab sample). Additional boron sampling capa-
bility is provided through seismic piping connected to
the pressurizer liquid space and the letdown line at
the reactor coolant system (RCS) cold leg. The single
active failure inside containment will permit sampling
from one of these points. The seismic piping is down-
graded to nonseismic tubing downstream of the second
isolation valve outside the reactor building. Here the
sample can be diverted to either the RPSS, described
above, or the post-accident sampling system (PASS)
which was installed in response to TMI Lessons Learned
(NUREG-0578, Section 2.1.8a). The PASS is shielded to
allow operators to draw a sample with the potentially
high levels of activity in the reactor coolant after an
accident and to draw a sample assuming a loss of off-
site power. Operator action and/or repairs may be
necessary outside containment after a single failure or
a seismic event. Sampling lines for the RCS are to be
provided from the decay heat removal system to PASS to
provide boron sampling capability during cold shutdown
conditions.

The sample line connection to the letdown line has not
been located. The connection will be located as close
as practical to the RCS cold leg. There will be no
isolation valves in the letdown line between the cold
leg and the sample line connection. Sample system
operation will encure that sufficient liquid is drawn
to obtain a representative sample. Sample system
design will provide for disposal of purge and sampling
£luids.

€b-1
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Access Requirements and Provisions of Sampling System

The PASS station area and the pathways to the panel
area 7 . accessible after an accident. NUREG-0578 dcse
guidelines specify that doses due to direct radiation
while obtaining and analyzing post-accident samples
must not exceed 3 rem to the whole body and 18.75 rem
to the extremities. (The Midland design will provide
reduced direct radiation doses of 1.75 rem to the whole
body and 11 rem to the extremities.)

Provisions are made to transpcrt the grab samples to
the sample analysis area and offsite in lead sampling
casks. The liguid sample panel area and the onsite
analysis laboratory area are provided with a hood type,
nonsafety-grade ventilation system which exhausts
through high-efficiency particulate air and charcoal
filters to contrecl airborne activity levels due to
leakage.

Requirements for Safety-Grade Sampling

Standard Review Plan (SRP) Section 9.3, Frocess Sampling
System, and Section 1l.5, Process and Ef:luent Radio=-
lJogical Monitoring and Sampling Systems, require reactor
coolant system (RCS) sampling provisions. NUREG-0737,
I1.B.5 requires RCS sampling capability afiter an acci-
dent but does not reguire a safety-grade sampling
system. Nuclear Regulatory Commission Branch Technical
Position RSB 5-1 does not specifically require safety-
grade sampling. No regulatory requirements currently
exist for safety-grade RCS sampling following an acci-
dent. Regulatory Guides 1.26 and 1.29 define the
regulatory guidance for safety system classification.
These regulatory guides do not require a safety~-grade
sampling system. Regulatory Guide 1.139, a draft which
is presently in circulation for comment, requires a
safety-grade sampling system. However, the require-
ments of Regulatory Guide 1.139 (Draft 2) dc not apply
to Midland design because of its draft status and
because the guide stated applicability is only to
plants whose construction permit docket dates are later
than Midland's.

Regulatory Guide 1.139 Section C.2 states:

A safety-related system should meet

GDC 1-5, 26, and 27 and be capable of
controlling and monitcoring boron concen-
tration in order to ensure reactor
subcriticality from operating conditions
througl: cold shutdown.
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The following general design criteria (GDC) are appli-
cable to the boron monitoring system:

GDbC=-1:

GDC=-2:

GDC=-3:
GDC=4:

GDC=5:

Quality Standards and Records

Design Bases for Protection Against Natural
Phenomena

Fire Protection
Environmental and Missile Design Bases

Sharing of Structures, Systems, and Components

The PASS design inside the containment meets these
criteria. Pass design outside containment does not
meet the above GDCs. The PASS does meet applicable
existing regulatory requirements and guidance.

éb-3
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Action Item 7

State consideration of the need for periocdic testing require-
ments of the CBS in the design.

Disposition

A technical specification will be developed for the emergency
boration system as a part of the technical specification
generation program which is currently in progress. The
technical specification will require the following:

a. Monitor tank level to ensure the required volume of
boric acid is maintained

b. Sample boric acid concentration to ensure specified
concentration is maintained

Verify that the system heat tracing is functional
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032143

Action Item 8

Evaluate the failure of a DHR dropline safety valve. Address
probability of failure, its consequences, how the failure
would be sensed and how it would be isolated.

Disposition

An analysis will be performed by B&W to determine L.e effects
of the failure of the DHR dropline safety valve to reclose
and will specifically address the fcllowing:

a. Consequences of valve not closing

b. How the failure tc close would be sensed

C. How the open valve would be isolated

The analysis is scheduled for completion by August 1, 1981.
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COLD SHUTDOWN DESIGN REVIEW BOARL

032143

Action Ttem 9

Evaluate discharges to reactor building s p addressing
possible vortex formation.

Disposition

The discharges to the sump fall in two categories: 1) discharges
inside the trash racks and 2) discharges outside the trash

racks. The Midland design for vortex prevention includes a

trash rack, which provides flow straighteniny, and a grating

cage surrounding the recirculation suction lines. No discharge
lines penetrate the grating cage.

The only discharge to the area inside the trash rack is

from the decay heat removal relief valve. It is not feasible
to discharge from these valves to the sump when in the
recirculation mode because the flowpath that includes this
relief valve is isolated during the recirculation mode.

The dump-to-sump line discharges outside the trash rack.

The trash rack and grating cage effectively prevent vortex
formation as verified by the sump model test report by
western Canada Hydraulic Laboratories Ltd. The model test
was discussed in response to NRC Question 211.189 (attached),
regarding vortex prevention in the sump and the adequacy of
the sump model test.
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Action Item 10
Cemonstrate acceptability of manual actions in view of
regulatory requirements. (The general concern for the
development of plant operations procedures is to ke

addressed as part cof Item 3.)

Disposition

In the April 29, 1981, cold shutdown presentation to the
Midland Design Review Board, J. Mazetis defined the NRC
position regarding manual actions outside the control room
for achieving cold shutdown. This included definition of
the following types of manual action:

a. Those required for normal shutdown
b. Those required for emergency shutdown
Ce Thcese required for recovery from a single failure

J. Mazetis further stated that the NRC policy for implemen-

tation of Branch Technical Position (BTP) RSB 5-1 is that no
credit could be taken for Categories a and b above, and that
credit for Category c actions was "a negotiated item."

This policy summarizes the regquirements for full compliance
with BTP RSB 5-1. However, for the purpose of implementa-
tion, this BTP divides plants into three classes. Class 2
plants are defined as "all plants (custom or standard) for
which CP or PDA applicaticns are docketed before January 1,
1978 and for which an OL issuance is expected on or after
January 1, 1979," and thus include the Midland plant. For
such plants, only partial implementaticn is required.
Recommended implementation for Class 2 plants is addressed
in Table 1 of the BTP RSB 53~l1, which allows local manual
actions in cases cother than recovery from a single failure
if such manual actions are found to be acceptable.

The Midland design requires local manual alignment for
portions of three processes within the scope of BTP RSB 5-1:
1) boration [using the =akeup and purificaticn system,
emergency boration system ‘'FBS), and borated water storage
tank or boric acid additiuu canks (BAAT)], 2) depressuri-
zation (using the auxiliary pressurizer spray), and 3) long-
term cooling (using the decay heat removal drop line). As
discussed below, these manual actions are performed in
accessible areas and within acceptable time frames.

10-1
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Table 1 of BTP RSB 5~1 does nct give any specific system

design as a possible solution for full compliance regarding
boration. Instead, the BTP requires that boration be performed
using only safety-grade systems which can operate with

either onsite or offsite power and with a single failure.
Boration without letdown is menticned as an acceptable

example of such safety-grade boration. The BTP also requires
monitoring the boron concentration. For full compliance,
"limited operator action inside or outside containment if
Jjustified" is allowed.

The recommended implementation for Class 2 plants states:

Compliance will not be required if

a) dependence on manual actions inside
containment after SSE or single failuve
or b) remaining at hot standby until
manual actions or repairs are complete
are found to be acceptable for the
individual plant.

The Midland design provides a safety-grade EBS which can
provide sufficient boration for hot standby with onsite or
offsite power. Local manual actions are required to align
the EBS and for reactor coolant system sampling. These
act.ions are performed in the auxiliary buiiding. The earlies:
manual action outside the control rcom is alignment of the
EBS. For the scenario requiring the earliest EBS i-  zction,
this alignment is required approximately 2 hours aicer a
reactor trip. Thus, relying on operator actions is justi=-
fied in terms of access and time available, as allowed by
the BTP for full compliance. Use of the EBS is required
only in the 2vent of a reactor trip with a stuck control
rod. In addition, local manual actions are reguired to
align the borated water storage tank or (after a design
basis tornado) the BAAT for borated water injection. These
actions are long-term and are performed in the auxiliary
building. The Midland design exceeds the recommended imple-
mentation for Class 2 plants, which allows for nonsafety-
yrade boration with manual actions in containment.

Table 1 of the BTP provides the following possible solution
for full compliance regarding depressurization:

Provide upgrading and additional valves

to ensure operation of auxiliary pressuri-
zZer spray using only safety-grade subsystem
meeting single failure. Possible alternative
may involve using pressurizer power-

operated relief valves which have been
upgraded. Meet SSE and single failure
without manual operation within contain-
ment.

10-2
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The recommended implementation for Class 2 plants states:

Compliance will not be required if

a) dependence on manual actions inside
containment after SSE or single failure
or b) remaining at hot standby until
manual actions or repairs are complete
are found to be acceptable for the
individual plant.

“he Midland design provides a safety-grade auxiliary pres-
surizer spray which requires local manual alignment. This
alignment is not required until after EBS injection, thus
giving the operator sufficient time to take acticn. The
manual action for the alignment is performed in the auxili-
ary building. The auxiliary pressurizer spray is required
only in the event of a loss of offsite power resuiting in
the loss of all reactor coolant flow. The Midland design
meets the proposed solution for full compliance and exceeds
the recommended implementation for Class 2 plants, which
could be a nonsafety-grade auxiliary pressurizer spray with
manual actions in containment.

Yor long-term cooling, BTP RSB 5-1 provides the following
possible solution for full compliance:

Provide double drop line (or valves in
parallel) to preveat single valve failure
from stopping RHR cooling function.

The recommended i1mplementation for Class 2 plants states:

Compliance will not be required if it
can be shown Lnat correction for single
failure by manual actions inside or
outside of containment or return to hot
standby until manual actions (or
repairs) are found to be acceptable for
the individual plant.

The Midland design provides a single decay heat remcoval
(DHR) drop line which divides into two for a series/parallel
motor-operated valve arrangement in c¢ontuinment and then
converges toc a single line to exit containment. Local
manual actions in the auxiliary building are reguired for
alignment. Because the plant can be maintained indefinitely
at hot standby, sufficient time is available for the operator
to perform these actions. Manual actions are not required
outside the control room to recover from single active
failures that could stop decay heat removal cocling. The
Midland design meets or exceeds the recommended implementa-
tion for Class 2 plants, which allows for the possibility of
a single drop line inside containment as well as outside.

10-3
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Thus all of the local manual actions which the Midland
design requires for cold shutdown are justified under the
recommended implementation of B1P RSB 5-1 provided for
plants of Midland's category. To require, in spite of this,
that no manual actions be taken outside the control room
except in case of a single failure would require major
design changes. This was not the intent of the BTP, which
specifically states in Note 1 to Table 1,

The implementation for Class 2 plants
does not result in a major impact while
providing additional capability to go to
cold shu. Jwn.

Therefore, interpretation of BTP RSB 5-1 to mean that local
manual actions to achieve and maintain cold shutdown are
only allowable after a single failure is not justifiable for
Midland.

The existing design uses an appropriate and acceptable
combination of lccal and control room controls that have
been, and will continue tc be, communicated with Consumers
Power Company to provide the opportunity for review by the
plant operators to determine proper operating procedures.
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COLD SHUTDOWN DESIGN REVIEW BOARD

Action Item 11l

Investigate the concern for intersystem check valve leakage
testing as described in the forthcoming NRC letter.

Disposition

The leakage concern expressed in the refsrenced NRC letter
was the subject of NRC Question 110.58 (attached). A complete
response to this question was supplied in FSAR Revision 33.

11
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COLD SHUTDOWN DESIGN REVIEW BOARD
Action Item 12
Evaluate natural circulation cooldown testing with respect
to demcnstrating ccoldown capability and operating training.

Disposition

A natural circulation cccldown test will be performed which
is consistent with the guidance contained in the NRC letter
from R.L. Tedesco to J.W. Cook, dated April 22, 1981, and
the recent Natural Circulation Test Programs at new license
facilities. This NRC letter informed CL applicants of a
future requirement for such testing and associated training.
The site agrees with the objectives of natural circulation
testing and has scheduled time for its performance. The
scope of the Natural Circulation Test Program will be docu=-
mented in Chapter 14 of the FSAR.

12
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Question 211.189 (6.3)

During our meeting of January 16, 1979, you described proposed
full-scale hydraulic model studies which are planned to assess
vortex formation and to determine the trash rack and intake
losses for the Midland ECCS intakes (i.e., containment sump)
following a LOCA. We have further reviewed related FSAR
information and the propcsed testing program as to its ability to
sufficiently address our concerns and to determine our need for
additional information:

l. We note that your propocal does not model the containment
structures outside the trash racks and the resultant far
field effects. J[ou imply that the trash racks will suppress
any vortex generated in the far field and that this
effectiveness has been documented for other plants. Wwe are
concerned that certain vortices could be formed in the far
field particular to the Midland configuration which could
penetrate the trash rack. Provide data/justification to show
the following:

A. Far field vortex formation is unlikely for the Midland
containment configuration considering the low velocities
that would exist.

B. The trash racks would eliminate all vortices produced in
the far field which could approach the trash rack at
various angles.

2. Provide justificatiocn for proposing all tests at the minimum
water level since more severe vortices have been known to
form at other levels.

3. Discuss more thoroughly the instrumentation and methods used
to measure and calculate the sump and intake structure
pressure losses during the tests. Address the accuracy and
calibration of these instruments.

4. Provide your proposal for the in-plant test which will be
used to establish as-built piping losses in the Midland ECCS.
Discuss how these tests will be used to confirm that the FSAR
npsh calculation is conservative considering the difference
between the test conditions (temperature, flows, flow paths,
etc) and the worst case pumping modes following a LOCA.

5. Provide the details of your FSAR npsh calculations for which
your results are provided in FSAR Table 6.3-10. These
calculations should be provided for the high- and
low-pressure injection pumps, including the head loss
calculated for each section of pipe and the associated L/D, K
factors, velocities, Reynolds numbers, etc.

Revision 19
Q&R 6.3-70 3/79
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6. Provide an additional test or test data to justify testing
for vortex formation at prototype Reynolds number.

RESEOUSC

A scries of tests has been perlormed by Western Canada Hydraulic
Laboratories Ltd to evaluate the performance capability of the
Midlana sump design. A full scale sump model was built and
tested to verify vortex control and to determine the head loss
associated with the trash rack, grating cage, and inlet piping.
Results of the test program have been submitted under separate
cover i1n a letter, dated June 26, 1980, from J.W. Cook to

A. Schwencer.

1. Circulation which 1s essential for vortex formation may be
developed 1n the approaches to the trash rack by two
mechanisms:

A. Eddy shedding from structural members
B. Configuration of the plunt geometry

The strength of eddy sheddiny 1s a function ot the velocity
past the nember which sheds the eddies. Tests were conducted
on a full scale model of the J.M. Farley Nuclear Plant Unit |
in which all structural members, valves, restraints, stairs,
etc 1n the far field were modeled. The approach velocities
past these members ranged from 0.02 to 0.5 fps for water
depths above the containment floor ranging from 4.8 to

7.4 feet. Eddy shedding was very weak, resulting in only a
ninor dimpling of the water surface in the eye of the eday.
The maximum postulated approach velocity past far field
components in the Midland containment is 0.5 fps.

turther documentation of the weakness of eddy shedding in
approach velocities of 0.5 fps or less was obtained during
tests for the San Onofre generating station. Structural
members placed in a 2 foot side flume were subjected to
approach flow velocities up to 0.5 fps. Eddy shedding was
very weak. An additional test was conducted by placing a

1l foot by 1 foot column in the flume such that the maximun
velocity past the column was 1 tps. Even with this
condition, the eddies shed produced only a cimpling of the
surface amidst the general turbulence produced by the member.
Uther tests were made by placing 2-1/4 inch by 3/16 inch
grating bars on 1=-3/16 inch centers in the tlume at angles up
to bU deyrees to the direction of the apprcach flow. These
tests documented that:

A, The circulation generated by eddies shed from structural
menbers with flow velocities pessing them up to 1 fps
was completely eliminated by the grating. Even air core

Q&R 6.3-71 Revision 30

10/80
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vortexes forced on the upstream side of the grating by a |
rnoving paddle were completely eliminated as the flow
passed through the grating.

B. Flow exited from the downstream side of the grating in
alignment with the grating bars irrespective of approach
angle. The grating bars acted as flow straightening
vanes.

The trash rack for the Midland recirculation sunmp will be

2=1/4 inch by 3/16 inch bars on 1-3/16 inch centers. Because

the naximum approach velocity past far field components in 18
the Midland plant will be approximately 0.5 fps at a water

depth of 3.75 feet, eddy shedding will be weak and

circulation associated with thesc eddies will bpe totally

removed by the trash rack, irrespective of the approach

angle.

Circulation generated Ly the plant configuration will be
removed vy the trash rack. bBecause circulation 1s an
essential teature of a vortex, no vortex will penetrate the
trash rack from the far field.

The effectiveness ot the Midland trash rack in eliminating 123
far fielu vortex formation has been demonstrated by actual | 30
induced vortex testing as part of the sump model testing '2
proyran,

4. The severity of a vortex 1is primarily a function of the n
strength of circulation, the depth of submergence of the 19
intake, and the discharge. Application of the approach given
by Dayget and Keulegan'' shows that the Reynolds number for
the Midland intake for a discharge of 6,000 gpm and a water 32
temperature of 227F is 2.4 x 106. '

For a given aischarge, the severity of a vortex will be

reduced with an increased depth of submergence unless the

strength of circulation in the approach flow is increased to

offset the effect of the greater submergence. Situations

where vortexes have been more severe at increased depths of

water have resulted due to change in the planform of the 1
geometry at higher water levels which in turn lod to a

stronger circulation.

O

There 1s no significant change in planform in the vicinity of
the Midland recirculation sump over the 5.55 feet between
ninimum and maximum postulated water levels (reference FSAR
Figures ©.2-58 and 6.2-58A). Because there will be a
decrease 1in the strenygth of circulation at the higher water
levels due to the reduction in approach velocities, there
will also bLe a decrease in vortex potential.

Revision 32
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Without any change 1in planform, the lowest submergence deptl
represents tne severest potential for vortex formation.
turthermore, the lowest water depth produces the lowest
amblent pressures 1i1n the sump and the greatest potential tor
the formation of vupor cores associated with vortexes
generated within the trash rack.

Trash rack screvn losses and intake losses have been
deteriined by measuring the piezometric pressures at the
following locations:

A At four pointc outside of and around the trash rack with
the four pilezometer taps interconnected.

B. At four points within the sump, but outside of the
grating cage, with the foulr pir:zometer taps
interconnected. These werc located near corners where
velocity heads will pe negligible.

A At s1x points on the i1ntake pipe, 5.<3, 8.23, 10.74,
13.24, 15.75, and 18.46 pipe diameters downstream o:f the
intake, with cach point consisting of two interconnected
piezoneter taps.

The piezometer taps werc connected to a bank of water
manometers. The manometer scales were graduated in

l toot i1ncrenmuents and were reauable to less than
+0.003 foot.

The trash rack screen loss was determined by subtracting
the piezometric level in the sump from the piezometric
level outside of the sump plus the approach velocity
head.,

The 1ntake loss was determined by subtracting the
pilezometric lovel measured 18.0 dianeters downstrean of
the intake plus the velocity head plus the friction loss
from the piezometric level measured within the sunp.

Dischiarges were measured throuygh standard orifice plates
with a probable accuracy of +l:., Differential
plezonetric levels will be measured by water manometers
with a reading accuracy of +0.003 foot.

Refer to the Appendix 3A response to Regulatory Guide 1.79
for a discussion of the in-plant test.

FSAR Subsection 6.3.2.2.4.1 has becn added in response to
this question,

Tests were conducted at the prototype Reynoclds number for two
rcasons:

Q&R 6,3-713 Revision 30
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A. To develop intake loss coefficients at the correct
prototype Reynolds number

B. To provide conservatism in the tests to document vortex
control

With respect to vortex control, Dagget and Keulegan'" have shown
that above an intake Reynolds number of 5 x 10* the vortex
severity is a function of circulation number. Because the
discharge will be augmented above prototype flowrates to achieve
prototype Reynolds numbers, the strength of circulation and,
hence, potential severity of vortex formations will be increased.
Such testing thus provides considerable conservatism.

'"Dagqet, L.C. and Keulegan, G.H., "Similitude Conditions in Free
Surface Vc.tex Formations," Journal of Hydraulics Division, ASCE,
Volume 100, Number HYll, November 1974, pp 1565-1581.
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1 &

Question 110.58 (3.9.6)

on

There are several safety systems connected to the reactor coolant
System pressure boundary that have design pressures below the
lated reactor coolant system (RCS) pressure. There are alsc some
systems which are rated at full reactor pressure on the discharge
side of pumps but have pump suction below RCS pressure. In order
to protect these systems from RCS pressure, two or more isolation
valves are placed in series to form the interface between the
high pressure RCS and the low pressure systems. The leak tight
integrity of these valves must be ensured by periodic leak
testing to prevent exceeding the design pressure of the low
pressure systems thus causing an inter-system LOCA.

Provide a list of all pressure isolation valves included in your
testing program. Also discuss in detail how your leak testing
program will conform to the following stafi position:

It 1s our position that pressure isc.ation valves be
classified as Category A or AC per IwWV-2000 and that
they meet the appropriate require ents of IwWV-3420 of
Section XI of the ASME Code except as discussed below.

Limiting Conditions for Operation (LCO) are required to
be added to the technical specifications which will
require corrective action, i.e., shutdown or system
isclation when the final approved leakage limits are not
met. Also surveillance requirements, which will state
the acceptable leak rate testing frequency, shall be
provided in the technical specifications.

Feriodic leak testing of each pressure isolation valve
1s required to be performed at least once each refueling
outage, after valve maintenance prior to return to
service, and for systems rated at less than 50% of RCS
design pressure each time the valve has moved from its
fully closed position unless justification is given.

The testing interval should average to be approximately
one year. Leak testing should also be performed after
all disturbances to the valves are complete, prior to

reaching power operation following a refueling outage,
maintenance and etc.

The staff's present position for the LCO regarding leak
rate 1s that the leak rate must not exceed 1 gallon per
minute for each valve. " This leak rate is established
to ensure the integrity of the valve, demonstrate the
adequacy of the redundant pressure isclation function
and give an indication of valve degradation over a
finite period of time. Significant increases over this
limiting value would be an indication of valve
degradation from one test to another.

Q&R 3.9-51 Revision 3.
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The Class 1 to Class 2 boundary shall be considered the
isolation point which must be protected by redundant
isolatinn valves.

In cas:s where pressure isolation is provided by two

valv:s, both shall be independently leak tested,

wWhen

three or more valves provide isclation, only two of the
valves need be leak tested.

Leak rates higher than 1 gpm will be considered by the NRC if
the leak rate changes are below 1 gpm above the previous test
leak rate or system design precludes measuring 1 gpm with

These items will be reviewed by the NKC

staff on a case~-by-case basis.

sufficient accuracy.

Resgonse

The following pressure isolation valves are included in the
Midland valve testing program and classified as Category A or AC.

System

Pressurizer
Pressurizer
Pressurizer
Pressurizer

spray
spray
spray
spray

Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup
Makeup

purification
purification
purification
purificatiocn
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification
purification

F.ID M- Valve Number IWV=-200 Category
401A 005 AC
401A 075 AC
402A 032 AC
402A 075 AC
403 sh 28 001 AC
403 Sh 28 003" A
403 Sh 2B 004 AC
403 sh 2B 006'" A
403 Sh 2B 028" A
403 Sh 2B 029" A
403 sh 28 030" A
403 Sh 2B 031" A
403 Sh 2B 043'" A
403 Sh 2B 051" A
403 sh 2B 123 A
403 Sh 2B 128 A
403 Sh 28 130" A
403 sh 2B 162 AC
403 Sh 2B 163 AC
403 sSh 28 164 AC
403 Sh 2B 165 AC
404 Sh 28 001 AC
404 Sh 2B 003" A
404 sh 28 004 AC
404 Sh 2B 006'" A
404 Sh 2B 028" A
404 Sh 28 029" A
404 sh 2B 030" A
404 sSh 28 031" A

Q&R 3.9-52 Revision 33
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Makeup purification 404 sh 28 049'" A
Makeup purification 404 5h 2B 051" A
Makeup purification 4C4 Sh 2B 123 AC
Makeup purification 404 Sh 2R 128 AC
Makeup purification 404 sh 2B 130" A
Makeup purification 404 Sh 2B 162 AC
Makeup purification 404 Sh 2B 163 AC
Makeup purification 404 Sh 2B 164 AC
Makeup purification 404 Sh 2B 165 AC
Decay heat removal 410 0453 A
Decay heat removal 410 046 A
Decay heat removal 410 048 AC
Decay heat removal 410 049 C
Decay heat removal 410 050 AC
Decay heat removal 410 051 AC
Decay heat removal 410 052 AC
Decay heat removal 410 053 AC
Decay heat removal 410 093 A
Decay heat removal 410 094 A
Decay heat removal 411 046 A
Decay heat removal 411 048 A
Decay heat removal 411 050 AC
Decay heat removal 411 051 AC
Decay neat removal 411 052 aAcC
Decay heat removal 411 053 AC
Decay heat removal 411 054 AC
Decay heat removal 411 055 AC
Decay heat removal 411 093 A
Decay heat removal 411 094 A

W'These valves are not at the Class 1 to 2 boundary; however,
they satisfy the concern of protecting low-pressure system

piping.

The valves in the makeup and purificatior systems will be tested
using the appropriate pressurization points and drains each
refueling to meet the requirements of IWV-3420 of Section XI of
the ASME Code.

Decay heat removal check valves 049 and 052 (P&ID M-410) and 050
and 053 (P&ID M-41l) will be tested each disturbance using core
flood tank pressure. Upstream observation of leakage will be
measured through an appropriate vent or drain, and extrapclated
to RCS pressure for comparison with the 1 gpm leak rate.

Decay heat removal check valves 050 and 051 (P&ID M-410) and 052
and 054 (P&ID M-41ll) will be tested each disturbance using RCS
pressure and the leakage measured using the appropriate upstream
vent for a leakage not to exceed 1 gpm.

Decay heat removal check valves 048 and 053 (P&ID M-410) and 050
and 033 (P&ID M-411l) will be tested each disturbance using the
discharge pressure of the decay heat removal pump to seat the

. Revision 33
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valves and the leakage will be measured using an upstream vent
and the leak rate extrapolated to RCS pressure for comparison
with the 1 gpm leak rate.

Decay heat removal valves 045, 046, 093, and 094 (P&ID M-420) and
046, 048, 093, and 094 (P&ID M-4ll) will be tested each
disturbance using RCS pressure and the leakage measured using the
appropriate downstream vent for a leak rate below 1 gpm.

Auxiliary pressurizer spray line check valves 075 (P&ID M-4012)
and 075 (P&ID M-402A) will be tested each disturbance using RCS
pressure and the leakage measured using the appropriate upstream
vent for a leak rate not to exceed 1 gpm.

Auxiliary pressurizer spray line check valves 005 (P&ID M-4012)
and 032 (P&ID M-402A) will be tested using the appropriate
pressurization pcints and drains at RCS design pressure for a
leak rate of less than 1 gpm.

Technical specifications for these valves will be included by
amendment.

Q&R 3.9-54 Revision i3
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Mr H F Perla

Pickard, Lowe and Garrick Inc
17840 Skypark Boulevard
Irvine, CA 92714

MIDLAND PROJECT -
COLD SHUTDOWN RISK CONTRIBUTION
FILE 0929.2 UFI 02352(S) SERIAL 12206

During the April 29, 1981 meeting of the Design Review Board on cold shutdown
capavility with safety grade equipment, aan item was discussed concerning
manual actions outside the control roon. Valves must be positioned manually
at different times during the cold shutdown procedure; based on the
availability of equipment and plant conditions.

As part of the ongoing probabilistic risk assessment of the Midland Plant,

Pickard, Lowe and Garrick, Inc is requested to evaluate the manual actions

outside the control room required for cold shutdown in the context of their
impact on risk. Imitially, the following questions should be answered:

1. What is the contribution to system unavailabilicy cof the following manual

actions outside the contrcl room which may be required to achieve cold
shutdown?

a. Selection and alignment of alternate borated water sources (BAAT, EBT)
b. Alignment of the auxiliary pressurizer spray
€. Alignment of the Decay Heat Removal System

2. How would system availability improve if these actions could be performed
from the control room?

These questions were selected to permit utilization of the system failure
snalysis due to be completed in the near future with little, if any, special
effort required. The impact of these manual actions outside the control room
on overall risk will be addressed at a later date if this inquiry indicates
that meaningful improvement in system availability may be possible by
performing tnese manual actions from the control room.

0c0581-0345a102
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Please fecl free to criticize this approach and propose a suitable al :native
if necessary. A reply is requested as soon as the required informat: - has
been developed.

Y F

John P Kindinger

For Louis § Gibson
Section Head
Nuclear Safety and Analysis Section

CC DFJudd, B&W
DFLewis, Bechtel
DBMiller, Midland
JRWebb, P-24-505
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cket Nos.: 50-329/330

Mr. J. W. Cook

Yice President
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

Dear Mr. Cook:
SUBJECT: TMI-2 TASK ACTION PLAN ITEM I.G.1 - SPECIAL LOW POWER TESTING

NUREG-0694 "TMI Related Requirements for New Operating Licenses”, Item
1.G.1, requires applicants to perform "a special low power testing program
approved by NRC to be conducted at power levels no greater than 5 percent
for the purposes of providing meaningful technical information beyond that
obtained in the normal startup test program and to provide supplemental
training". To comply with this requirement new PWR applicants have committed
to a series of natural circulation tests. To date such tests have been
performed at the Sequoyah 1, North Anna 2, and Salem 2 facilities. Based
on the success of the programs at these plants, the staff has concluded
that aucmented natural circulation training should be performed for all
futurc PWR operating licenses. This is to be implemented by including
descrintions of natural circulation tests in your FSAR (Chapter 14 -

Init Test Program). If they are not already included in your FSAR,

the natural circulation tests and associated training should be included,
either by modifying existing or adding new test descriptions in accordance
with Requlatory Guide 1.7C (Paragraph 14.2.12). The tests should fulfill
the following objectives:

Training

Each Yicensed reactor operator (RO or SRO who performs RO or

SRO duties, respectively) should participate in the initiation,
maintenance and recovery from natural circulation mode. Operators
should be able to recognize when natural circulation has stabilized,
and should be able to control saturation ma=ain, RCS pressure, and
heat removal rate without exceeding specified operating limits.

Testing

The tests should demonstrate the following plan. characteristics:

length of time required to stabilize natural circulaticn, core flow
distribution, ability to establish and maintain natural circulation

with or without onsite and offsite power, the ability to uniformly borate
and cool down to hot shutdown conditions using natural circulation,

and subcooling monitor performance.
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1f these tests have been performed at a comparable prototype plant,
they need be repeated only to the extent necessary to accomplish the
above training objectives.

Procedure Validation

The tests should make maximum practical use of written plant procedures
to validate the completeness and accuracy of the procedures.

The natural circulation tests require a source of actual or simulated decay
heat. The tests may be perfromed during initial startup using nuclear heat
to simulate decay heat, or may be performed later in the initial fuel cycle
when actual decay heat is adequate to permit meaningful testing. If the test
ohbjectives are not compromised, pump heat during forced circulation operation
coula provide an acceptable source of simulated decay heat (e.g., the Loss-
of -Orsite and Offsite A/C Test perfromed at North Anna 2).

Applicants who perform a natural circulation boron-mixing and cooldown test
to demonstrate compliance with Branch Technical Position RSB BTP 5-1 may
gse that test to accomplish some or al! of the above training and testing
objectives.

This cuidance is provided for all new PWR OL applicants. Regulatory Guide

V.05 and/or the Standard Review Plan will be revised at a future date to
include natural circulation testing and the associated trainirj. OL applicants
should sudbmit test descripticns in accordance with Requlatory Guide 1.70
Paragraph 14.2.12 as part of their FSAR or an amendment thereto. Detailed

test procedures should be made available for NRC review 60 days prior to
scheduled test performance (see Regulatory Guide 1.68 Appendix 8). When
required by 10 CFR 50.59, a safety analysis must be prepared and distributed

in accordance with the requirements stated therein.

Sincerely,

Robert L. Tedesco, Assistant Director
for Licensing
Division of Licensing

PGOR CRIGINAL



pr. 3. K. Cock

Yice President

Consurers Power Company
1945 Wést Parnall Roed
Jackson, Micnigza- 4920

cc:

Michael 1. Miller, Esg.
Ronald G. Zamarin, £sa.
Alan S, Farnell, Esaq.
Ishari, Lincoln & gesie
Suite 4200

1 Firs® National Plaza
Chicago, I1linois 60602

James E. Brunner, Esq.

Consumers Fower Company
212 West Michigan Avenue
Jackson, Michigan 45201

Myron M, Cherry, Esq.
1 IBM Plaza
Chicago, I1linois 6051

Ms. Mary Sinclair
$711 Summerset Drive
Midlanc, Michigan 48640

Frank J. Kelley, Esa.

Attorney Cenera!

State of Michigan Environmenta)
Protection Diision

720 Law Builr<ug

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. Steve Gadler

2120 Carter Avenue
St. Paul, Minnesota 55708

Mr. Don van Farowe, Chief

Division of Ragiclocic:] Health . -
Departrment of Pudlic Kealth

P.0. Box 32025

Lansing, Michigan ¢RS09

William J. Scanlon, Esa.
2034 Pauline Zoulevars
Ann Arbor, Michigan 42103

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48840 \

Ms.  Barbara Stamiris
5795 N. River
Freeland, Micrigan 48623
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