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"PROCEEDTINGS

MR. VAN BRUNT: My name is E4d Van Brunt. I am Vice
President of Nuclear Projects for Arizona Public Service

Company. I am the officer responsible for the engineering

| éesign, construction and quality assurance for the Palo Verde

uclear Generating Station. Paul Check has outlined the
purpose of today's meeting which is to perform a system
review of the Palo Verde Muclear Generating Station, Class .

1-E Onsite AC Power: System.

The concept of performing a system review was developed

in some  recent meetings. and conversations with MNRC Director

of Nuclear Reactor Requlation, Harold Denton. With this
concept the design of a ;pecific plant system is thoroughly
reviewed for adequacy of design and compliance with regula-
tions by a board of experts in technical disciplines ~ .
associated with a particular system under consideration.

Participat;on by the Nuclear Regulatory Cémmission
personnel in this presentation is encouraged and should aid,
we believe, their understanding of the system design basis,
detailed design and operation, thereby minimizing or
eliminating the review man hours required for that particular
system.

As a result of the various conversations I had with







Mr. Denton, APS, as the first step in this process, performed

1

2 “ a‘system:feview'of the Class l1l-E DC Power System for the

3 Palo Verde plant. Bechtel Power Corporation, the architect-
4. engineer-construction manager for the Pa}o Verde plant,

5 was instructed by APS to present the design of the Palo Verde

6 DC Power Sysfem to a Review Board, similar to the one we have
d today, of experts which we impaneled. ©On April 10, 1980,
8 Bechtel met with that Review Board on some preliminary matters
9. to establish the varied interests and the rules of the game,
10 | if you like, as we uhderstood them.
‘ il Using’ f':he- guidance provided in that meeting, Bill ‘Bingham,"
12 “ Bechtel's manager of Palo Verde Project énéineering, assembled

13. the appropriate members of his staff to make a detailed

14 presentation of the Class 1-E DC Power System. This was done
15 " on May-8, 1986, and the NRC was represented at that presen-
16 || - tation by Mr. Faust Rdsa, who is her; this morning.

17 A transcript of that meeting was taken and was provided
18 to the NRC, Chief Power Systems Branch, by letter from

19 | Arizona Public Service Company on June 4th, 1980. !
20 At that meeting, several open i;sueé were defined bv the

21 Review Board with regard to the DC Power Svstem Review.

~

.- 29 Bechtel was instructed to orepare responses to those oven

items for the Board's later review and concurrence. The
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initial responses toltho$é~open items have been provided by
Bechtel and are currently under review by the: Board and also
has. been sent to the Nﬁc for their information. When the
Béard writes Ooff on those responses or asks for additional
information or whatever we. do, we will provide those results
to the Commission as. well.

For todays;revieé"offthe.Palo”vérde=Onsite AC Power
System, we have assembled a Review Board which is seated

’

around. the table here similar to that for the DC Power
System. ‘

‘At this;time_I’woﬁld like to identify the members of the
Board'aﬁd after I do that I will get Biil Bingham to identify
the members from the Bechtel project team that are: here-to
make presentations.

One of the members of the Board, John Allen, who would
have been instrumental from my view point in this review,
unfortunatély is not here today since he came down with
phneumonia on Monday and so we will have to proceed without
hiﬁ; John is responsigle for the electrical, I&C and health
physics: areas that are: very important in these considerations.

John won't be here but he is adequately represented, I

believe.
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Cartexr Rogers, seated next to ﬁe here, is the other
APS nuclear engineering manager who reports di;ectly.to me.
Carter has the responsibilities for mechanical engineering,
chemical engineering, civil engineering, nuqlear fuel and
othexr ﬁuclear related matters..

Bill Quinn, who is a little further down the table,
is the superviéing licensing engineer who reports to John
Allen. Bill ieresponsible for the day to day interface
with the Nuclear Regulatory Commission assigned project.
manager: on all matters related to the Palo Verde licensing
fevigw.

Joﬁh Barrow, across the table here,‘is the supervising
electrical engineer. He aiso reports to John Allen. He is
responsible for the review of the Palo Verde electrical
systems for APS.

Norm Hoefert, down at the end Qf the tabie here is from
the Palo Verde operations department, supervisihg engineer
at the Palo Verde plant and will be'associated with the
engineering at' the plant site when the plant goes into
operqtion.

We have also asked Ron Paul, 'the manager of. electrical

and I&C design with the Arizona Public Service Company,







| 1 Generation Engineering Department, to sit in as an independent

§ 2 member of this APS panel. Ron has not been directly involved
3‘ in the project although from time to time he has been utilized
4 as a consultant in various areas where he possesses, we bgliever
5 some very significant expertise. He is particularly knowledge-
6 able in overall AC gystem and power system design. He is a

b valued addition to this Board.
8 Two of the review members are from Bechtel. These
9 representaéives aré Karl Kreutziger, the Chief Electrical
10 Engineei for Bebhtel; and Sheldon Freid who is is a nucleag
‘,, ‘;_1 r engineer fron.r the Bechtel staff. They also are not involved
12 directly.in the project but are used fro& time to time as
13 consultants by the Bechtel project staff.
14l| " Representing Combustion Engineering, Inc., who, as vou
15 know, 1is providing nuclear steam supply system for the Palo
16 Verde plant is Chuck Ferguson who %s the Palo Verde Project
17‘| yanager for Combustion.

18 There are a number .of other' people who are here from

19 APS and from Bechtel and froﬁ Combustion. I have a list here,

20 I think, of all. Let me just run down and tell you who they

21 are and as appropriately recognized, they can ask questions,

o -

too, if they 1like.
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Across from me, Arthur Gehr. You can't do anything with-
out a lawyer. He is. our attorney-at-law. I won't go anywhere
without him. Mike B;rnoski is the Palo Vérde Assistant Project
Manager for Combustion Engineering. Tom Price is the super-
visor of standard plant. licensing for Combustion Engineering..
Terry Quan, down here, ig: a licensing.engigee:'thah works for
APS. If I left an&boéy’oqp, Bill, you can pick up with some!
of your fellows. |

We- are presenting phis;systeh“QeGiew here ‘today 'in =~ - *
Bethesda to’ facilitate 'maximum-atténdarnce by the Nuclear
Regulatotry Commission and to: give- them an opvortunity
éo see how'this*embry&nic>licensing reviéwnprocedure works
or at least:as we see it working. We:hope ‘that by familiar:
izing, yourself with the system review procedure as it has
evolved for:;us that it will help yow:‘-- help them, I should
say,-.in reviewiﬁg‘the systems for Palo.Verde.‘ We will provide
a.trgnscript.of this review to the Nuclear Regulaﬁory Commis=-
sion as soon‘és we receive it from the Court Reporter and
proof read it. For the benefit of the Court Reporter, I will
ask that all of the Review Board members or anyone else who
makes a statement please identify themselves before making a -

statement. We would encourage any of the NRC staff here -~
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today, in particular the members who have been designated to
represent the Commi;sion, to ask any questions. you would like
or to pursue  any pgoceduraldmaéters or anythingAelse that you
would like to talk about. We are afvery informal group and
this is an informal meeting. It is not a formal meeting so

I would encourage: you all to participate to the extent you

see fit.

Bill,'I would request that the Review Board and the
‘NRC be allowed to ask questions at the close of each section
of your éresentation. As' I understand it, you have it
broken down into- various areas. When you come to a convenient
point, then we cam ask questions. Otherwise, I would ask that
everybody refrain from asking questions unless it is some
clarification or something necessary at the point of presen-
tation. Also, based on the experience we had at the last
meeting, I would ask that whenever you are referring to a
slide or something or other or any of the Board is referring
to a slide -- I understand that now there is some identifica-
tion on the slides -~ that éhey be referred to so that when
we read the transcript, it will make sense.

Does anybody on the Board or anybodv else have any

questions or anything that they would like to ask? If not,
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1 Bill, I will turn it over to you.. Introduce yéur people .and

2 h then go ahead and proceed ‘at* your leisure. ,

S MR. BINGHAM: This is the second formal meeting of the

4 ANPP System Review Board ‘which. today will cover the AC Power

5 System. As Ed mentioned, we previously cqvered the DC

6 Power..System;-:. N A

7 . We have with us from!Bechte]-. todéy Dennis Keith, Assist-

8 a:nt; Project:. Engix}eer. Gerry Kopchinski is responsible for

9 h huclear engineering and: licensing on Palo Verde. Fred

10 I Tajaddodi' is an electrical engineering specialist.
’ Al T * Iwwould, like to note that this. is just one more step in

12 a continuous. process that both the applicant and the engineer

13 go through on éystems review. In general, each of the ,

14 | documents produced 6n_ the system is reviewed by both the

15 ‘gng:i.neer_s‘-éf:éechtel' and APS.  The: engineers' review includes

16 review by staff expert‘:s‘of the c;riginating discipline -~ in

oa 17 this particular case, the electrical discipline -~ and by
18 * other disciplines whose systems interface with the particular
19 system that we are talking about. 1In oth‘er words, we have
. 20 “ a multi=discipline review. The documents. reviewed include

21 || the design criteria, the basic documents that form the scope

. 22 for the work; the pgiD's, flow d‘iagrams,:'sin'gle line diagrams,
|
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system.descriptions,'system‘1ayout, and the drawings that are
used or- the scalé-model that is used for this particular
plant. I believe all of the Board is aware that at Palo
Verde there is a large scale model of the plant, of the
power' block itself. These reviews have been documented
but not on an overall basis. Our presentation today has
pulled all of the information together and will be presented
in_a»comprehensive form.

If we could have the first sliée which is the agenda,
we intend to.cove: a system overview as a first part. At the
end of that, we will entertain questions. I prefer the
Board to direct them to me.. m

Second, we will go through the standard review presenta-
tion. System redundapcy'requirements. Single faiiure
criterion. Standby and preferred power systems independence.
Standby power supplies. How we identify cables, raceways,
terminals. Vital supporting systems. System testing and
surveillance. Of course, other areas will be reviewed. I
believe there is enough information in this first five or
six that we will stop at the end of each one and entertain
questions. Then we will hit the diesel generator instrumen-
tation and control and the IE bulletins, circulars and

information notices and how they apply to the system., I
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14.

want to make sure that from our last meeting we have addressed

the acceptance criteria and the standard review plan. So for:
the Board's info:m;tion, we have re-formated the presentation
this time to focus in on how the criteria is. set up and how
the design does meet the standard review plans. for the AC
power systém.

Fred, will you start the presentation please.

MR.. TAJADDODI:‘ Thg‘Palo Verde Project has a common
s&itchyard‘which'ﬁeuéall*the offsite. power ‘grid. with four ’
independent lines coming-to the switchyard. These four
independenﬁ:lines actually feed three startup: transformers
for the three units.r

Each of the units has its independent load groups.

-wA" and "B" load droups and their power supply is °

completely independent being fed in this manner from the
startup transformer which are actually fed by offsite power
supply.

Now the dash line here represents the .offsite .power
supply also supplying the normal part: of AC power during the
startup of the power plant. This actually means. that both of
these lines for each unit can feed the normal’ AC power

during the startup of the plant. As you can see, each unit
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has its own igdependent“offSite power system with independent.
redundant load groups. The o&erall system also has got the
normal AC power supplx; It gets its power from a turbine
generator which also supplies power to the grid and supplies
power to the normal source of power to the unit.

. Finally, each ESF load group not only gets its power
from the offsite power source as shown here but also gets
its power from the standby onsiée powerlsubply.whicﬂ is
diegel generators These diesel generators are independent,
each one supplying its dedicated load group AC system.

This is.a.system overview slide, Figure 1l-1,

éigure 1-2, showing'éheffour independent offsite lines
céming into the switchyard feeding the three startup
transformers for the three units of the Palo Verde generating

station. It shows that these lines are such that any

.failure of the offsite power is not going to jeopardise the

other three:rlines. They are designed so that in case one of
the lines or any malfunction happens ;o one of the lines, the
other three Lines maintain their integrity and provide power
to the switchyard. | ‘

Here the three transformers -- start—-up transformers --

provide the power‘to the onsite AC and ESF systems.
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* This is figure 1-6‘which shows in some detail how this
2 offsite power'iS'being'broughﬁ into the units. There are
S four lines in here coming from the switchyard feeding the
4 three startup transformers: with double circuitry. Sach
5 startup transformer is capable of providing power‘to any .
6 of the three units. We have‘a normal position of the
v breaker supplying each unit independently from the startup
8 transformers. ;p this cage, the two redundant load groups.
° of Unit One being fed respectively from this startup
loll transformer here: and the other one being fed-from this-

s‘ il startup transformer here. So we can see that werhave got
12 redundancy and indeéendence,of the lines coming from the
13 switéhyard with two outéide sources.
14 | This shows the details of the onsite system, how it is
15 designed. After’coﬁiﬁg from the startup transformers from
16 h the switchyard, we show here only the connections for one
17F' unit. We do not want to repeat it for the other two units.
18 You see how the startup transformers provide the offsite
19 ~ power to the Class 1~-E svstem for the two fedundant load
20 groups in here. Each source of preferred power is distri-

21| buted to the different voltages for each load group. Each

‘ 22 load group has got an independent source altogether with
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an onsite power supply. We have blocked out this DC power
system which has got four independeﬁg power sources as -
this was presented previously. So we do not want to bother
with making*thevdetails of the drawing in here but it shows
how the source also provides power to the vital instrument
buses. from the‘DC supply as a normal source and also as a
backup source from the 480 volt system where yoﬁ can have
power thro?gh the transfer switch in case the inverter fails.
Infainéion, it shows also ho& the third of a kind
equipment.ig being treated. Here, in this case, this is
the way the third of a kind loads are being provided power
to. One source bfféower is always available to the motor
throggh the breaker while the other standby source has got
only a space where we can phyéically remove the breaker
here and insert it in this position here should this power

source fail and then realign the transfer switch in the same

. manner. That was figure 1-7.

This is figure 1-5. It again shows with some detail
how the interconnections of offsite power to the Class 1-E
Systems are done. It shows how the offsite power f£rom the

13.8 KV system through the startup transfermers being
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fed through the ESF service transformers: as: the: normal

source of power for each ldad group. We have some alternate

power sources for each load group ;pould one of these offsite
power sources fail. We can manually connect the buses to
these breakers if one of these sources is not available.
This.is done only manually and we will go through the details
of this dfawing later on yhen we are making the preseﬁtation
for the different aspects of the design. We will have this
handy. '

This is: £igure 1-3. It essentially shows the physicél
arrangement of the equipment., We have shown here -- this
whole- area belongs to the AC system. Train A and Train B
are separated by the wall right in the middle here. This
is where the ESF switch gear and load centers:-are located
witﬁ the separation of the three hour walls around to make
sure that they are independent structures and isolated from
each,ot?er. We will also gé into these drawings later on
in more detail as the presentation proceeds.

‘Figure 1-4 is also a physical arrangement showing
two- of the redundant diesel generators separated by a three
hour wall here with independent instrumentation panels for

each of the trains Being housed.in a separate room isolated
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from the redundant load groﬁp. All of the pertinent instru-
mentation to each of the diesel generators actually is housed
in the area belonging to that train.

MR. BINGHAM: Are there any questions from the 3Board.
I might indicate'also-weihave copies of the slides for the
observers at the end of the session if they would cafe to
have one. Ed, do you have any questions oA the system
overview? | ,

MR. VAN BRUNT: Do you have any questions at this point?

(No response..)

MR. VAM BRUNT: No, go ahead. MNot at this point, no.

MR. TAJADDODI: This is figure 2A-~1l. We start with
the requirem;nt of system redundancy requirement as required
by SRP. It requires that the system be designed such that
the redundancy of the system meets the requirement of the
different criteria set forth in the GDC's. The design
for the Palo Verde provides for two redundant ESF systems
with a dedicated onsite‘power supply in add}tion to some
alternate means of providing power if one of the sources
of the preferred power fails.

The specific requirements are that the two redundant

load groups provide power to the respective loads. The

PUNGS design provides for that kind of a design.
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This. is. figure 2A-2, a continuation of the requirements,
the safety actions. The PVNGS design provides for each load

group to provide its own safety actions independent of the

redundant group. So, in effect, the actuation systems for “the

.'safety actions of each load group are completely independent.

The power supply requirement are such that two offsite power
supplies,énd oﬁe onsite~pow§r‘supply are provided for each
load group.and that provides for'tﬁe.availability and
redunéancy that is redquired to meetjthéxsafety aspects ==
safety requireﬁents of the plant..

This is figu:e 2A-3, continuing with the requirements.
The common power supply requirement Abtually PVNGS does not
havefany common power supplies. With the exception that we
will go into detail later on with the manual operation. The
preferred power supply description is. that there are tw6
circuits from the offsite source available as the preferred
power source to provide power to the ESF load groups.

This is figure 2A-4, the.prgferred power supply avail-
ability. There are two, immediate power sources available to
each group. In addition, if one of the power:sources is not
available, there are some manual operations that provide

power to the redundant load groups.
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This: is figure 2A-5, ofﬁsite-and onsite power. Each
redundant Ioad~groﬁp on the Palo Verde project has two offsite |
sources of power and one onsite, which is a diesel generator.
There is actuaily no automatic connection between the redundant
units and there is no automatic connections between the onsite
powen*sourées. There are some manual connections between the
offsite and;the onsite buses:

Asait,cén be seen here, figure 1-5, the two offsite
power sources afevbeing provided by the startup transformer

of the units, one: coming to this bus and the other coming

to. the; redundant bus. Now, should one of these buses or

power Sources fail, there is a manual means of connecting this

source of power tq the bus. This is only done manually.
The connection§ done in this manner are going to preclude
the possibility of jeopardising both offsite sources and
redundant loads due to a single failure because of the
fact“that they are connected in series should the fault
happen or occur in one of these buses, the single failure
criteria provides that Qe-can allow for one failure in
the system. If this breaker here fails, the other one is
going to open and isolate the two sources from each other.

Under this operation, the redundancy is maintained. In
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addition, we have an onsite power source, the diesel generator,
such that it can only close this bus if the two breakers.
feeding the éower from the offsite source are open.

Figure 2A-6, independence and redundancy requirement.
There are requirements for four independent instrument buses
to be provided for the instrumentation and these are exhibited
in figureil—7.

We have got four independent 120 volts AC ungrounded
instrument buses feeding and getting their power from the
inverteés that are fed from the DC sources. In addition,
we have a back up power supply should the DC power sources
fail. We have a manual transfer switch in here for each of
the independént vital instrument buses. So those are being
provided.

Figure 2A-7, third of a kind load groups. CESSAR

.requires that should the normal source of vower to the third

of a kind component ever fail, power can be supplied from the
redundant power source. In the manner that we have designed
the system on the Palo Verde, we can provide this requirement

by removing the breaker from this position and inserting it

-in this position and aligning the two breakers within two

hours without any single failure jeopardising both of the

buses due to the fact that this is open. If there is a
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fault on this source, it will not jeopardise this bus and

.

'l vice versa.

MR. BINGHAM: Are theré any queétions on this part of
the presentation, system redundancy? |

MR. KEITH: Let me just clarify for everybody that we
do, under the requirement, list where the requirement -came
from. I thiﬂk most of it is self‘explanatorv.‘ CESSAR, in
this case, ;S'the CESSAR FSAR. The interface requirements
are in there because it is standaxrd SAR. So when you see
CESSAR under there,  that is what that indicates. The others,
I think, arefsel§ explanatory’sgch as reg guides.

ﬁR-‘BINGHAM:,:Kgrl, you had a question?

MR. KRéUTZIGER: Yes, Kreﬁtziger. Are we going to be
discussing the area of techniéal specifications. Will we .
cover that later with respect to continued operations? I
have a question. My specific question is a loss of ESF
service transformer. You indicated in your di;cussion that
you could lose an ESF service transformer and continue opera-
tions. What are the technical specifications wit@ fespect
to providing two sources of power to ESF buses on loss of
one of the ESF service transformers.

MR. TAJADDODI: Let's go to figure 1-5. Now the







requirements of Reg Guide 1.32 and IEEE 308 call for at least

one source of offsite power normally all of the time. Now, if

P+

this normal source of offsite power for all of these load

ol

4| groups fail, these ESF transformers have capability such that

| this part of your question but we do not see any drawbacks or

. 22 “

5 “ it can provide power to both of these load groups simul-
6 taneously. It has the capacity for doing ‘so.
" Now, yoﬁ can operate indefinitely in this mode as long as
8. there are n6 subsequent signals coming in such as the SIAS
i .9 or other‘accid?nt signals. If that happens, all of these
10 breakers are going to be tripped. But as long as there is no
. 11 emergency and you are operating in theg-normal mode,. you can
- 12 operate. You can align these breakers and thiS“tgansformer
13 nere can provide po&er to all of these soufcgs and this is
14 I.allowed per the SRP. Yod,can do this ?s long as you have
) i5 two breakers in series such that you will negate the proba-
: lﬁqi bility of violating the single failure criteria.
17 MR. KREUTZIGER: The answer then is that there is continued
18 operation during an outage of anv of the ESF service trans-
19 formers?
} 20 “ MR. TAJADDODI: I do not know whether we have really
i 21 provided any specific technical sﬁecifications regarding
\
|
|
l
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any limitation in.providing this power because it is already
a viable operating procedure:

MR. BINGHAM: I am not sure we have answered the question.
Dennis,.make sure we have =--—-

MR. VAN BRUNT: DO*you:want‘to go off the record.

MR. BINGHAM: Lets gb.offrthe record.

(Di;cussion off the recérd.)

MR. VAN BRUNT: On the record.

MR. KREUTZIGER: I see very well that there are two
immediate access circuits for ESF buses in the normal line up,
my question‘céme to providing -~ whether*o; not there was
any' technical specification when the ESF transformers were
out of service to provide ‘=- whether or not there was an
operating restriction';ﬁ.time. Whether or not there was
another means whereby a second access source. would be -
provided to the ESF.

" MR.. TAJADDODI: I understand your question now. Yes,
there is. You are saying, how long can you operate under
that mode? .

MR. KREUTZIGER: Yes.

MR. TAJADDODI: Well, that operation -~ the limitation

of that operation is per the requirements of reg guide 1.93,
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which tells you.éhat.you can operate for a limited period of
time=if you. lose one source of ofifisite power. Actually, that
is tantamount to losing én offsite source of powerl So if
you lose one: source of offsita power, you are allowed to
operate for 7i hours,contiﬁﬁously and then if you cannot
reé%ére the source of offsite power, you are supposed to
bring the plant to a'shutdown‘@qde. Does that answer your
question?

MR; KREUTZIGER: Yes. I was wondering if you were on .,
those tech spec limits ofhwhether there was an alternate
means to get'power. \

MR. TAJADDODI:' That was the reason for it. If you do
lose power, this provides. power to this source during those
hours. This will enhange the design because you can still
operate without ;his source. This design enab;és you to
provide  pcwer for the addiﬁionél degree of availability to
the plant with;ut jeopardising the power to the loads that
might be running at that time.

In addition, I think there was a statement that I made

here that if.there wereaan smergency condition, an SIAS, then

youw would trip ‘these breakers. What I meant to say was that

the accident conditions that would trip these breakers would
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be the loss of offsite po&er and not SIAS. So I would like to
clarify that for the record.

MR. KREUTZféER: One other question. Has the project
éurchased a spare ESF -transformer? I would assume the ESF
service transformers are equal size for all six service
transformers?

MR. TAJADDODI: They are equ;lly sized.

MR. KREUTZIGER: Is there a spare that has been purchased
at this time?

MR.. TAJADDODI: To the be;t of my.knowledge, there is no
spare. " : -

MR. KREUTZIGER: So an oufage of one service transformer
would result in a tech spec: limit on continued operation?

MR. BINGHAM: Karl, I believe -- put that on the list
to check. I believe we have purchased one spare ESF trans-
former. I know we have purchased one spare.

MR. BARROW: John Barrow. During this outage that Kar;
hypothesised, where you lose the ESF service transformer,
is that situation when you are powering both ESF buses off of
one transformer, does the diesel generator on the bus that has
lost its own power supply =-- is it run during that period of

time?

MR. TAJADDODI: ©No. As long as there is power in here,
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the diesel generator:is.not started.

MR. ROSA:.:And: that isfin;accordance\with:l.93, reqg .
guide- 1.93?

"MR. TAJADDODI: 1.93 does no;dtell you ta bring in
the offsite éow'e: ‘with-your: diesel’ generator on..

‘MR.. TROSA:: I think if you lose your immediate access
offsite éower circuit; your diesel will céﬁeaon automatically.

MR. TAJADDODI::.: But it will not’be connected.

MR; "ROSA: It should. If the-other one is a manual.

MR. TAJADDODI: If there is power from here, this will
start but the operator can connect it.in here. If there is
voltage in here, yoﬁ cannot close this breaker. It will be
interlocked.

MR. KREUTZIGER: But Fred, I.think Faust's question

is: _we are:hypothesising there was a fault on the ESF

service transformer. That will resuit in a protection to
trip off the power supply to that ESF bus.

'MR. TAJADDODI: You are hypothesising that there’is a
fault in here or on the' transformer?

MR. ROSA: On theé traésformer.

MR. TAJADDODI: If there is a fault in the transformer,

there will be loss of offsite voltage in here detected.
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MR. FAUST: That would start the diesel generator.

MR. TAJADDODI:. Unaer‘that condition, yes. ' ‘The under
voltage relays are going to initiate starting the diesel
generator. That is' true. But if there is such that -- if
the operator anticipates that there is not going to be pqyer
in here, we can have power in here without letting the diesel
generatgr be connected here. If éhere is no ‘action on the
part of the operator, if-the opgrato: does not take any
action, the under-voltagg‘relays are going to start a
diesel generator and start a sequencing: of the loads. If
the process:is created by the operator.closing this breaker
in here, then ‘this diesel generator cannot be closed.

MR. ROSA: I was postulating a failure that would
deenergize the bus. In which case, the diesel would come on
automatically and connect to the bus. The operator can then
restore offsite power by this other circuit manually.

MR. TAJADDODI: If he éakes the action at a later time --
at a much later time —-- he can disconnect the diesel generator
and- connect this breaker here and.lsolate the diesel generator.

MR. ROSA: I gquess what has to be brought out clearly is

the fact that should you lose voltage to that bus, offsite

power voltage, the diesel would starthautomatically and
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connect to- the bus automatically.

MR. TAJADDODI: That is érue; Automatic operaéions,
that is true..

MR. VAN BRUNT: Faust, you are all set.

MR. ROSA: Yes.

MR. VAN BRUNT: Anybody else have any questions.

'MR. BINGHAM: Could I ask that the panel: identify them-
selves, please. |

MR. VAN BRUNT:" Bill, I noted in your presentation
series, you are talking about electrical independence and
redundancy’ and etc.. Are you somewhere'going to talk about
independence between mechanical systems ;nd electrical
systems? If you are not, I would like to ask a couple of
questions now. If you are going to get into that later, I
will just wait. Are jo? goiﬁg to talk about separation of
the "A" train and the "B" train mech&nically and electrically
or are you just going to talk electrically?

MR. TAJADDODI: I think we are going to cover it to the
extent that the mechanical things have any pertinence to
the discussion, yes, but we are not going to emphasize the
mechanical equipment per se.

MR. VAN BRUNT: T will wait.
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1 MR. BINGHAM: WhY‘d;n't you ask the questions now and

2 we will make sure we address them as we go through.

S MR. VAN BRUNT: What I Qas interested in is the degree

4 of separation y;u have between the»eiectrical systems and

5 mechanical systems on‘tﬁgrsamelor*different trains. In other

6 words, ‘do you ﬁix-up an "A" electrical system with a "B"

7 mechanical system so that you can get a cross failure or

8. something;

9 _MR. BINGHAM: We will talk about that. If we have --

10 " MR.. VAN BRUNT: I will get the specifics.
. 11 MR. TAJADDODI: If_‘ you ask a speéific question, we will

12 answer: it.

13 || MR. BINGHAM: ° Are: thererother’ questions?

14 MR. VAN BRUNT: Does' anybody else have any gquestions?

15|| (No response)

16 MR. VAN BRUNT: Go ahead, Bill.

17’( MR. BINGHAM: Go on with single failure criterion.

18 MR. TAJADDODI: This is exhibit 2B-1, conformance with

19 single failure criterion. The requirements of the single

20 failure criteria are such that dﬁring ; fault, a siﬁgle failure|,

21 the two ESF buses do not get jeopardised. The design of
. 22 the PVNGS can be noticed in here if we hypothesize any kind

|
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of failure or fault to any one of those groups is such that
under any conditions., one load group does not affect the
other one. The distribution system independence is also such
that all of the electrical systems distributing powéi to the
load groups are completely independent and they are egpable
of supplying power completely,. physically separate, and elec-
trically isolated per the requirements of 1.75 and IEEE 384.

This is exhibit 2B-2. Further requiremeﬁt, distribution
system capabiliﬁy; The capability of the system is such that
it 'is able to érovide power to start and operate all of the
loads for eaqh load group of the unit. The size of all of
the equipment is such that they are capable of providing the
necessary energy to provide that requirement.

Distribution system auxiliary devices. All of the
auxiliary devices pertaining to the ESF load groups are’
dedicated éo that load groué_that théy’are supposed'to Tonitor
and control and actuate. There are no auxiliary devices
that are shared by two load groups. They are all independent.

Thi; is exhibit 2B-3, The requirements‘are such that
if there are any non class 1-E cables or equipment being
served from the class 1-E system =-- isolation devices not only

being class 1l-E but being housed in class 1-E structures -- are

provided in our design. e have some non class l1-E feeders
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being fedffrom the class I:E.feeders. ‘They are provided with
an isolation device which are breakers which trip on SIAS
and/or fault conditions. Those breakers are housed in class
1-E structures.

Parallel operation, if.the;e is‘any parallel operation
requirements pexr 1;6. There is no parallel operation on
standby power supplies in the Palo Verde design. The'only
time that we parallel is during testing with the offsite
power source and there is no parallel operation of the two

units with the exception, again. as I said, of manual operation

‘under administrative control where«the~eperator has the option

of providing power ﬁe this bus through- one- of the ESF trans-
formers. That is the only time you parallel the two systems.
But that.is.ﬁot 2 normal source of operation. That is manual,
and there is no automatic parallel operation. “}Referring to
exhibit 1-5). |

This is exhibit 2B-4, manual interlocks. There are

- manual interlocks provided within the ESF load groups such

that the onsite and offsite power sources do not interact.
There are interlocks between the onsite diesel generator
breaker and the two breakers providing power from the

preferred source such that .the diesel generator breaker

cannot be closed into the bus if either of}these two breakers
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are in closed positién. There are ais; interlocks between
these two.n There a;e additional interlocks such that we cannot
provide paralleling with the offsite power source when you are
operating on this breaker,‘ You can only’ paralled with
this .source of power during testing.

Isolation devicesgrequirementS'per 1.75 are such that
to have a qualified isolation device for the power circuit,
the«breakers~havé got. to be actuated on signals oéher than

fault:vcurﬁéhﬁsu-li It provides that the breakers be

tripped on an SIAS signal aﬁé-ﬁhey are class -1-E breakers

housed in glass 1 structures..
- Thisgiis:'figuré.2B~5. The' requirement is that’a

redgndant load group be in separate safety structures and be
completely isolated. We have shown in figure I1-3 and 1-4
that the equipment pertaining to the load groups are completely
isolated in separate structures separated by the théee hour
walls and they meet that requirement.

The dgesel generator building in figure 1-4 shows that
this requirement is met by providing the two special struc-

tures for the two redundant diesel generators. There are

dedicated panels and equipment.

The associated circuits requirements per reg guide 1.75
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is that associated circuits be treated as class 1-E up to

- isolation devices and after the isolation devices they are

treated és.nén class. 1-E. In some cases, likg the instrumen-
tation and contfol.s&stems where this cannot be done, we
provide analysis and show that the effect of any fault cannot
jeopardise éhe class 1-E portions. Those aré identified
uniquely and-they‘are'routed in the'class 1-E raceways.

MR. VAﬁ BRUN&: Fred, could vou give an example? .

MR. TAJADDODI: We have associated circuits and iﬂstru-
mentation where we are keeping the safety equipment status
panel, 1In those areas we have got some associated circuits
that are. -- since the- SESS panel is non safet&, we have got
a few circuifs which are associated and they are. identified
by proper color coded cables and they are routed'such that
they are treated as class 1-E and an analysis will be
presented in due Eourse of design.. There are very few cases
where we have associated circuit instrumentation systgms. We
do not have anything in the power circuits. They are all
black. .They are not class 1l-E after leaving the isolation
devicé. But in some cases we have associated circuits instru-

mentation systems.

This is figure 2B~6, the routing of the redundant







18

p» O H

ol

14

15

16

17

19

20

21

22 |

a

circuits.” One of the requirements is that redundant
class 1-E circuits not be routed in tunnels. %We do not have

any tunnels in the Palo Verde design. We do have some areas,

. some corridors at Palo Verde, where we are taking appropriate

measures to make sure that the redundant raceways and cables
maintain their integrity with proper design of these barriers
ahd‘other means that we will go into in greater detail later
on.

The shared systems requirement. We do not have any
shared systems within the units or between the load groups of
each unit. Each unit is independent, completely independent.
The load groups of each unit are completely independent.
As you can see, we do not share class l-E systems. The class
1-E systems are all dedicated. There is no interconnection
between the class 1-E systems of each unit. Each of the buses
are feeding the loads of that load group and are completely
independent. There are no interconnections between the buses.
There are no interconnections between the units of the buses
and they are completely aedicated.

MR. BINGHAM: Any quegtions?

MR. ROGERS: Carter Rogers. On Exhibit 2B-5, the

part about separation, paragraph 8. The statement is made
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that redundant equipment is located in separate safety class
structures and circuits are provided with adequate separation
and isolation. Are.you going to address what is adequate in
a little bit more det;il?

MR. fAJADDODI: Tﬁe'requirements of separation and

isolation are delineated in 1EEE 384 and ﬁég Guide 1.75. e

did not want to go into detail of IEEE 384. All it says is

.that we need to separate the equipment in separate structures

Ly three hour walls.’

In.tﬁevcase of the récewaysy we have five feet and théee
feet separat%ons, as.requiredm If not; we provide barriers.
All of those separations are delineated in IEEE 384 and we
do not take any exceptions to them. If there was a specific
separation problem, I would like to address that but we are
meeting 384 and 1.75 requirements for separation and
isolation. '

MR. ROGERS: I take it that these are criteria that
have been established with regard to design, say from the
very beginning. Is that correct?

MR. TAJADDODI: That is correct.

MR. ROGERS: How are these criteria normally presented?

Perhaps we should talk about that a little. Maybe this is
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not the time for that.

MR. TAJADDODI: The de;ailed requirementy the detailed
design of the Palo Verde is actually in our design criteria.
It. is- in our FSAR and in our system description and also is in |
our drawings. We have got means of finding out specifically
in what‘areas what kind of separation weAhave and I do not
kﬂow whether it would benappropriété to discuss tie details
in this pkesentation because of lack of time. It would take
too much time to.go into the details of each area showing
how the raceways are being designed, what kind of separation

we have, where we put barriers, where do we have covered

trays, where we have fire protection and things like that.

‘We try to provide the general concept of how our plant is

designed to meet the requirements and we say we do not take
any eéceptions.

MR. BINGHAM: Fred, why don't we let Dennié~jugt give an
overview again. We did discuss this in some detail with the
DC review. It probably would be of interest, I think, to
the panel and the observers, if we touched on that particular
issue and how the design criteria is being implemented.

MR. VAN BRUNT: Bill, I think I know where Carter is

coming from. What he is really looking at is the standard
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review plans,’.the-~reg-gquides, and all of those kinds of things
establish certain criteria. What we are interested in %s |
whether you view those as minimum criteria or what. If it
says they shall be no less fhan eight inches apart, are they
always eight inches or are they sometimes ten, twelve, fourteen
or whatever?

MR. TAJADDODI: That is the minimum'standaid.

MR. KEITka Does: that take care of you. I sensed’ that
there is a little more?- - -

MR. ROGERS: That is parg of it. Another thing. If
you have shoy; a design of the control building and you
have shown the diesel generator building separaﬁions. I
assume there are separatioﬁs that is carried forth on oéher
buildings. I am sure that is the case but I think the record
ought to show that there are separations not only in your
control and diesel generator buildings. If there is any
differences in those criteria that you have established in
the reg guides and so forth are carried forth in the other
buildings. The containment building is a good example. That
is one where there there is no easy way to separate. Do you

have a good separation criteria in the containment building?

I think we need to address that a little bit.
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1 MR.. KEITH: Once. again, as Fred said, we meet -— in all

2 of our buildings.-=‘IEEE 384 and Reg Guide 1l.75. As far as the

S separation. requirements, we started off with a concept -- to °

4 kind of address your question on whether we go beyond the

5 requirements -- which compartmentalized the trains, particu-

6 larly in the- control building, the diesel generator building.

7 I It compartqentalizéd traiﬁ "A" and traiﬁ "B" to the maximum

8 extent possible. Because of that, in most cases, we exceed

9 the separation requirements because you have train "A"

10 equipment on one side of the building and train "B" equipment
. 11 on the other side. Sc;, therefore, you'can route your cabling

1é so that. it does not even some close. There are some areas

13 where we are approaching the Reg Guide 1.75 limitations

14 insofar as the train "A" and train' "B" due to some' equipment
15 locations.
16 " Your earlier question, maybé now is a good time to talk

17F| about that a little. The system which I think is toughest

18 probably as far as separation is the safety injection svstem

19[’ where you.havé requirements on the vadlves that are fed by the

20 train "A" pump. You have to supplv some of those valves with

21 train "A" power and some with train "B" power. In those cases
‘ -p) it is sometimes just physicallv necessary to locate those

valves fairly close to each other. Therefore, you get train

E
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"A" conduit running gairly'closefto train "BY conduit, very
close or approaching the Reg Guide 1.75 limitation.

MR. VAN BRUNT: Do you ever get t; that minimum?

MR. KEITH: I do not know of any instgnéés where we do.

I know we are neverfless than the limits..

MR.. TAJADDODI: Let me say one thing to compiement what
Dennis said.v Since the;e'circuits arerrun in conduit and the
separation ;equirements of Reg Guide 1.75 and IEEE 384 call
for a minimum of one inch, ié is hard not to meet that require-
ment. .Two valves are more than one inch apart. So to meet
that requirement, we have got sep;ration per Reg Guide 1.75
for conduits.

MR. ROGERS: What do you do inside cabinets?

MR. KEITH: Inside cabinéts, there are barriers to
separate them. In some of thé=cabinets we have fire proted-
tion, fire suppression systems inétalled, so we are-taking-
care of that.

MR. VAN BRUNT: Karl?

“YR. KREUTIZIGER: Karl Kreutiéiéer. To what extent has
Palo Verde project addresged the separation that is not

addressed in 1.75 or 384 with respect to shutdown circuits

exposed to fire. What criteria has the Palo Verde project

used in these areas?
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MR. KEITH: Yes, we are wrestling with the exposure
fire. I guess, just general backgrpundﬁ the fire protection
requirements are generally such that meeting IEEE 384 and Reg
Guide 1.75 is not sufficient and the current requirement’ is
such that the trains be separated by at least twenty feet for
the exposure fire criteria. We have some trays, train "A"
and train "B" trays which are closer than twenty feet. We
are instaliing sprinkiers in those trays and-there are other
requirements th;t ybufeither have barriers or you wrap them
with fire protec#ion materials. We are currently working
on that problem. We have identified.these areas in our Fire
Protecti;n Evaluation Report and the design in these areas is
not finalized yet but we are aware of the problems and are
working on those problems and we are g;ing to solve iF.

MR, VAN BRUNT: Dennis, in this whole area of separation
stuff, you might elaborate a little bit o; what part the model
plays. PFirst, in identif;iné a lot oé these problems and
secondly, in solving them. How does that get filtered into
the design.

Mr., KEITH: Okay. For general information, we have a

design model at our Bechtel offices in Downey for all of the
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buildings. It is. a large model. It is three-quarters inch
to a foot and we have vigtually every piecg of equipment on
that model. We have used that médel from day one very exten-
sively:

First, well not first--in -the area of high energy line
break .which getsuinto separation. What equipment can be
affected by a high energy line bréak. The mgdel, I éhink,=
has been invaluable. There are very few of us that can
really visualize what an area loéks like from looking at
three or four different drawings which is really what needs
to be dSne oﬂ‘érojects which do not ha;e aéceSS'to a design
model. It is being done on most'piojects in the United
States today but it is a real tough job. I have:'done it a
little bit and have talked to people on other projects. On
a three dimensional model, you can see things as they are.
It is a great aid.

We have done separation reviews. In addition to con-~-
sidering the high energy line break, we have looked at all
of the hazards, fire, flooéing, missiles; all of those kinds
of things. We have looked at all of those kinds of thiﬂgs
at the reviews that we have performed at the model. That was

for general information. It is off the track a little bit.

We also look at maintenance considerations which gets you
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into in-~serxvice inspections'and those kinds of things. The
model is used very extensively to aid us in the design of the
plant. M

MR.. FREID: In figure 1-D --

MR. ROPCHINSKI: There is no 1l-D.

MR. FREID: Figure 1-4. In the diesel generator building,
you show a double wall between train "A" and train "B"
without any barrier in the'upﬁer part of that figure. I
presume there is ﬁ fire: barrier the;e closing off train "A"
equipment room from train "B" equipment room? . |

MR. TAJAQDODI: In this area here, ‘we have got a door-

.

but we: have'to check: to see' 1£f we have a. three hour- door - or - .

. barrier:in there.-'Thisrcan be an item to be verified. We

do not have a ready answer for you at this time.

MR. FREID: ﬁill you check to make sure the door is
closed. Also that there is annunciation -on thét‘ddor.

MR. TAJADDODI: We will verify this. We do not have
an answer for that. We can check that as,an item to be
looked into,

MR. FREID: I have one other question. It concerns the

potential when you have a failure of the ESF service bus and’

you have a cross . connect between the two trains, train "A"
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and train "B". I understand the fact that you haﬁe two
breakers and from a single-faiiure point of view, you would
not connect load géoup "A" and load group "B"., My concern
is that you @ave SIAS going into goth breakers, one train
"A" SIAS and one train "B" SIAS."Si;ce there is an electrical
connection! is there any possibility of actually having a
cross connect between the protection systéhs of train “a"
and train "B" through those breakers? -

' MR. TAJADDODI: The SIAS is not going to do anything
but start the loads if the offs}te-power‘is available.

MR. FREID: No,-at ‘thé-point wheré:those two buses are
connected, is there: a. potential for a possibility of a cross
connect befweeﬂ the protection system of train "A" and
train "B"- through those breakers?

MR. KEITH: The SIAS signals are -- it is not really
correct to call them a train "A" signal or train "B" signal.
They all get, you know, intermixed and you have two out of
fouf coming out and‘then‘a signal going to-train "A" and
train "B".

MR. FREID: Is there a possibility of cross connecting

the protection system to the two load groups by having a cross

connect between load group one and load group two through the
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breaker.. is there 5 fault load that could give you a common
mode failure: that. would cross.connect the protec¢tion system?

MR. TAJADDODI: The protection system for each breaker
is dedicated to that compartment. In other words, all of the
protection systems for this load qroup is in this physical
arrangement here. The same thing is true in here. There is
no interconnection of wiring.

MR. FBEID:' But: thereris’:.. Where: thei{breakér is out, there
isrnow a.physicéal cannection-Between load'group-.one. and load
group two and ; single faiiﬁra would, in effect, isolate the
twoiload groups. I understand that. But there is a protection’
system éig;alvthat would open either one of those breakers
and presumébiy that protection signal is in load g;oup'one
in one case and in load group two in the other case.

MR. TAJADDODI: Right.

MR. FREID: My concern is: is there a way of éross
connecting load group "A" and load group "B" once that wire
is connected.

MR. TAJADDODI: The brotection s ystem is not connected
via the power system as shown here. The protection system is
confined to the load group that it is dedicated to. In other

words, the protection system for this breaker is in here and
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there is no connection to here. Only the power lines are
interconnected and noé'the.protection system.

MR. FREID; Okay.' - In other words, is there a fault
load on,the-breakers-that,could‘ééuse an interconnection.
That: is the-question.’

MR, TAJADDODI: There is none whatsoever. The protection
system is. completely independent. Even though the two power
lines may be connected, interconnected, the protection
schemes are .completely independent. - They both will sense the
same fault conditions. For instance, if there is a fault in
here, both oﬁ these will be sensing the same fault current
and they both will be responding. However, if one of the

pgpakers gets. stuck due to a single failure; the' 6ther one is

and they are going to be responding independently. However,
if there is a malfunction in one of them, the other one is
going to actuate: and isolate the system. Tﬁe protection !
system is not iﬂ&e?eonnegted. .Only the ‘power feed is connected.
MR. FREID: I guess the answer is that a fault in the
breaker would not be able to propabate that into the protec-
tion relay. There i; a relay there that is going to close

that breaker on SIAS. There is no fault mechanism in that

-~
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breaker that would connect those two--

MR. TAJADDODI: SIAS is not‘going to close these breakers.
The brgékers-are already closed. It is not going to do
anything..

MR. FREID: It would open them. It would open then.

MR. TAJADDODI: ’ﬁo, the SIAS is going to start loading
the léads.' Onlyﬁon LOP are we going to open éﬁose breakers.

MR. FREID: Only on LOP?

MR, TAJADDODI: That is right. As long as there is
power available from the offsite‘source,‘we are not going
to open breakers. We are going to sequence thé loads on
the bus. You are going to start a diesel generator but it
is going to be idling. It is not going to do anything.

MR. FREID: Under item 7, it says isolation devices
are actuated by SIAS. PWhat isolation devices are vou
refeiring to?

HR. TAJADDODI: Item 7?2

MR. FREID: 2B-4, item 7.

MR. TAJADDODI: These are not isolation devices.

Isolation devices are those devices that are providing a

link between the class 1-E bus and the non class l1l-E loads.
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Let's say, for instance, that you have a non class 1l-E
motor connected ‘to this load center here -— to this switch
here, excuse me. The breaker will act as isolation

device. That isolation. device, in order to meet the require-

- ment of the isolation device has got to trip on: SIAS to

isolate the non class 1l-E system from the class 1l-E system.

Those are isolation devices. These are not isolation devices.

-These are part of the system.

-

MR.. FéEID: Aren't they isolating the offsite from the
onsite systems.

MR. TAJADDODI: They can do that but they are not, per
se, called isolation devices. Every breaker is an isolation
device.

MR. FREID: And they only go out on loss of offsite
power.

MR. TAJADDODI: The only time these breakers are tripped
are when the relay on the bus, senses an uﬁde;voltage con-
dition, sends a signal for these breakers to open and they
start the diesel, close the diesel generator breaker and

start loading. That is the only time when you open breakers.

Otherwise, if the power is available from the offsite source,

there is no sense in opening the breakers.
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MR. FREID: The question came from a misunderstanding
of what we were defining as the isolation device. I was
thinking it was the - -four breakers above the 4.16 KV buses.

MR. TAJADDODI: No, these are not isolation devices.

I mean =-"™

MR. FREID; -They’ arer but not..~-

MR. TAJADDODI: They can be isolation devices but within
the definition of 384 énd 1.75 what would be called is;lation
devices are those devices that separate the class le from
the non class 1-E systems to make sure that the non class 1l-E
is not goiqg.to jeopardise: the ?laSSLI-E system. In oxder to
do that, you have got to have an elemént which is' reliable
and you‘can.isolate this system and those are the class 1-E
breakers which are actuated by SIAS.

MR. VAN BRUNT: Faust, do you have a gquestion?

MR. ROSA: Figure 2B-5, item 9. I wondef if you could
clarify that statement on the right about associated circuits.
Let me give you what I got from the last time you addressed
that. Those associated circuits do not have isolation devices.

First of all, only instrumentation type circuits

MR. TAJADDODI: Instrumentation and control.
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. MR. ROSA: They do,. however, have the normal overcurrent
e protective devices? )
° MR. TAJADDODI: Yes.
4" MR. ROSA: Are those associated circuits class 1-E
° I all the way down. I assﬁﬁe they' are not?
s MR. TAJADDODI: They are going to be treated as such _ )
4 and they ;re going'to be identified as such.
8 MR. ROSA: They are going to be treated as class 1-E
° all the way down: to the end component?
10 MR.. TAJADDODI: Or they are going to be analyzed.
. AL MR. ROS'A: Or they are going to be analyzed.
. 12 MR. TAJADDODI: Yes, either of these two.
e MR. ROSA:  Your analysis then will demonstrate that
14 given a short circuit on those circuits, it will not -~
18 MR. TAJADDODI: It will not jeopardise the class 1-E.
16 -MR. ROSA: BEven if it were sustained by failure of the
17 “ overcurrent protective devices'that would not jeopardise the
18 I class 1-E source.
_ 19 l MR. TAJADDODI: We have to. We have to demonstrate
20 that by analysis.
21 “ MR. VAN BRUNT: °John.
. 22 MR. BARRbVI: John Barrow. A little bit further along
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this line. Aren't the only ones of_those that we have identi-
fied right now on the SESS?

MR. TAJADDODI: To the best of my knowledge, the only
associated circuits are going to SEéS panels. e do not have
any other. The other pieces of equipment are either completely
non class:l—E‘or-ar? class 1-E. There are only a few circuits
that are going to SESS systems that fall in-that category-in
which we have to do some analysis or identify th;m as such.

MR. VAN BRUNT: Does anyone have other questions?

John Barrow.

MR. BARROW: ' I have another question. Going back to

" separation, could you discuss a little bit about the way vou

obtain separation going into the control room?

MR. TAJADDODI: Yes. In the Palo Verde design, we have
two separate cable spreading rooms feeding the redundant--
the control room. We have=a train "A" spreading room at the
top and train "B" at the bottom. So they are completely
separated. The cable for each train is routed to its
dedicated train. If it is "A" train,- it will be routed to
the top and if it is "B" train it will be routed to the bottom.

So it maintains the separation requirements that are dictated

by the appropriate standards.
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MR.. VAN BRUNT: How is: that handled when they come down
from' the spreading room or up from the:lower‘spéeading room
and go into the cabinets. What separgtion do you have in the
cabinets?

MR. TAJADDODI: The separation in the cabinets?

MR. VAN BRUNT: - Yes. In some of the cabinets you have
got instrumentation for thg‘"%" train and "B" train very
close together so how do you maintain adequate separation
down through the cabinets once you have come through the
ceiling or f£loor?.

MR. TAJADDODI: We try to maintain a six inch separation.
If we cannot maintain a six inch separation, we put a
barrier. If you are talking about inside theacabinets.

MR. VAN BRUNT: Outside the cabinets, with,in the
control ro;m, bgfore you get into the cabinets?

MR. TAJADDODI: They are routed in racewavs. They
are either in enclosed raceways or we have met the separation
requirements, tﬁen mini@uﬁ separation requirements that are
dictated.'in-384. 'If not, they are enclosed raceways or we
will put barriers up there. Let me go into some detail

about what you asked. First of all, as I just mentioned

to you, we have two cable spreading rooms. The separation
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I is obvious. At the channel level, we have separation either
2 by enclosed raceways. or when going into the cabinet, as I
3 mentioned, we maintain that separation all the way through.
.4 If, for instance, inside the cabinef, we cannot maintain
5 the six inch separation, we provide barriers. 3ut outside
6 of the channel level, the circuits are brought to enclosed.
1
02 raceways. So we have the separation, the minimum separation,
8 requiremenés as dictated by the Reg Guide 1.75 and IEEE 384
‘9. ‘that maintains.-the necessary separation at the channel
10| level as well as the train.
. 11 MR. VAN g;{m: I understand what you are telling me
12 " now. As.a general statement,.with the exception that Dennis
13 mentioned before, where we have some valves that come close
14 I together, we basically have physical separation on all of
15 " the electrical systemsfexcegt when we get into the cabinets.
16 In the cabinets, it is possible that there are areas where
19 we counted on distance and not physical separation. But
18 " everywhere else we have physical separation either by concrete
19 walls or some kind of enclosed conduit or whatever.
50 MR. TAJADDODI: Even ?nside the cabinets, we try to
21 maintain six inches. If we cannot maintain six inches--
22" MR. VAN BRUNT: If you get more than six inches, vou
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don't have'physicql separation.

MR. TAJADDODI: If I have got more than six inches.

MR. VAN BRUNT: You don't put barriers.

MR.. TAJADDODI: That is right. Only when‘'you are less
than six inches, thatuis.where you put the barrier.

MR. VAN BRONT<¢ éo therg are some areas where you do
not have physical separation?

MR. TAJADDODI: That is correct.

MR. VAN BRUNT: And in those cases, you are equal to
or exceed the  minimum requirements.

MR. TAJADDODI: That is a true statément.

MR. KEITH: Let me clarify just once again. The
physical separation that we have, we meet the physical
separation for 384. %e do not in all cases meet the physical
separation requirements to méet the fire protection require-
ment but we are working on that problem.

MR. BINGHAM: Any other questions?

MR. VAN BRUNT: Anybody else got any questions? I
was going to suggest that we give the Reporter a break, that
we take a five minute break. If you have a question that

we can kill off now, let's take it now.

MR. KREUTZiéEﬁ:“ Karl“Kreutéiger. Exhibit 2, manual

55







I

(42}

10
Al
12
13
14
15
16
17
18
19
20

21

22

o 2

56

interlocks, item six. Would you clarify the manual interlocks
on the diesel genérators with incoming supply breakers?

MR. TAJADDODI: Yes. The interlocks that are provided
are interlocks between the breaker and the offsite breaker
here. You can never“close:th;‘diesel generator breaker
when the breaker feeding the offsite power source to the
bus is closed or even this breaker. Either of Ehese two
breakers in a closed position would prevént you from closing
the breaker in the bus.

MR. KREUTIZéR: That was my--how do you get parallel on
the test?

MR. TAJADDODI: On test, you are allowed to parallel
in the mode that you have the offsite power available.

You cannot parallel with this breaker closed. That is not
permissible in this scheme.

MR. KREUTIZER: You said initially--prior to that state-
ment, you s;id that either breaker, either offsite breaker
when it is closed, you cannot close the diesel generator
breaker? -

MR. TAJADDODI: That is right.

MR. REITH: Automatically.




o




- B

ol

o 3

10
1l
12
13
14
15
16
17
18
19
20
21

22

57

MR. TAJADDODI: Well, even manually you cannot close
this one.here. Manually you can close only by ;ynch;onizing
for testing. Automatically you cannot close this breaker
when these two are closed, when eitﬁer of these two are
closed.

MR. KREUTZIGER: You are talking about the EFS sequencer
automatically closing the DG generator breaker?

MR. TAJADDODI: This has nothing to do with the.
sequencer. The breaker; contact breaker, cannot close when
either of these breakers are closed. It has nothing to do
with sequencer.

MR. KREUTZIGER: The-question”;'héve; -you*havé"a
synchronizing switch, right?

MR.. TAJADDODI: Yes.

MR. 'KREUTZIGER: If you plaée that synchronizing switch
in the position to monitor the incoming voltage for that
side and the bus voltage for that side?

MR. TAJADDODI: Yes. |

ﬁR. KREUTZIGER: Is that what vou ca;l the interlock?

In other words, with the synchronizing switch in the position
to monitor .the incoming voltage to the bus from the offsite
‘and the diesel generator voltége, then you can manually close

that breaker?
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MR. TA&ADDODI: Yes, but I would like to emphasize that
the only time we can do that is with this breakef. We cannot
parallel the diesel generaéor to the offsite power during
testing with this breaker being closed. It will noé allow
paralleling:withfthis breaker.  You are only allowed to
parallel with this breaker:

MR. KREUTZIGER: No synchronizing at all can exist when
you have the alternate supply?

- MR. TAJADDODI: Right. You cannot syncﬁroniée:wixh the‘
alternate supply.

MR. KREUTZIGER: Therefore, in the ;ituation we talked
about. earlier where you had lost the ESF service transformer
and you wanted to regain power to the bus, you could not .
parallel?

MR. TAJADDODI: WNo.

MR. KREUTZIGER: You would have to have a dead bus
transfer. You would have to trip off the breaker to the
diesel and then close the breaker from the offsite source.

MR. TAJADDODI: That is right.

MR. VAN BRUNT: .John.

MR. BARROW: Just one quick question. The DG generators

are not allowed to be paralleled. However, what is to keep
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an operator from connecting firSt_tﬁe"load group one diesel
géherator to the offsite system through its normally closed
breaker and then the load group two diesel generator through
that breaker? You would have them paralleled by having
them both connected to the offsite system?

MR. TAJADDODI: I just mentioned that you cannot parallel.
the diesel generator‘throuéh:tﬁe alternate breaker.

MR. BARROW: I am not referring to the alternate. I

. am’ talking about with a normally closed breaker in both cases,

you end up h;ving:them paralleled through the startup
transformer.. ’

MR. TAJADDODI: The startup transformer?

MR. BARROW: Yés. You end up getting p;ralleled all
the way back here..

MR. TAJADDODI: There is no way you can do that.

MR. BARROW: You just said through the switchyard. You
can paralled the diesél generator with the offsite system
manually. .

MR. TAJADDODI: Right.

MR. BARROW: Noﬁ, suppose you did that. Is there anything

to keep the operator from =-- now that the diesel generator

is pumping power out on to the grid -- connecting load group
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two. diesel generator- to the grid also?

MR.. TAJADDODI: Through this way?

MR. BARROW: . Yes..

MR.. TAJADDODI: There is a possibility, yes. You can do
that.

MR. BARROW: Doesn't that violate 1.6?

MR. TA&ADDODI: That will not violate 1.6 because the
failure has got to be within this one here.. If you. have got
a problem with a:source in heré, okay? You can go through
the grid and come back, if that is what you mean by paralleling
because we haveréot a' shared switchyard.. Having a shared
switchyard is allowable. "

MR. B.ARROW: okay ..

MR. TAJADDODI: You are talking about providing power to
the switchyard aﬁd the switchyard breaker being aligned while
you are also testing. But the thing is th;t you are not
allowed to test two diesel generators at the same time. Okay.
You are only allowed to test one diesel at a time. You cannot
test both diesels simultaneously. But physically that is
possible to do. fou have administrative controls to prevent

testing both diesel generators simultaneously.

MR. BARROW: * There are no interlocks to prevent that.
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MR. TAJADDODI: That is only done through administrative
control. You. are not allowed to test both diesel generators
simultaneously.

MR. VAN BRUNT: Okay. If there are no oth;r questions
at this point, iet's'takera ten minute break until quarter of.

(Whereupon at 10:35 a.m. a recess was taken.)

MR. BINGHAM: Let's continue with item "C", standby-
and preferred power systems independence.

4R. TAJADDODI: This is figure 2C-1l, requirement for
standby and preferred power systems independence. The
independence_of‘preferred power systems are maintained by
the fact that we have got four undervoltage relays in each
bus to sense the lack of voltage when the offsite power is
not available and to start a diesel. When tﬁe offsite
power is available, there is no connection of the diesel
generator to the bus by virtue of the faét that there is no
initiation of the voitage relay. This scheme provides for
the fact that both of these are going to be independently
providing power to the systems--not simultaneously. That
avoids the interaction between the onsite and offsite pover.,

As soon as there is a loss of offsite power, the
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undervoltage relay actuates the sequencer to start the diesel
generator, closes the diesel generator breaker, and starts
sequencing the loads in the:-preferred .sequence.

This is figure 2C-2, preferred power supply function.

_The function for each power-supply‘ié;to provide loads to the

class 1-E systems,. in addition to providing non class 1-E
loads. when you are sFarting the plant. You see when you’
start.the.p;aqt, the start up from the preferred.power supply
also provides power to the non class. 1-E sources by closing
this breaker. -

As soon-as power is provided to the.non class 1-E
systems, the turbine generatox is' available. The‘preferred
power suppiy becomes tgtally dedicatéd to the class 1-E
systems.

Figure;ZC-B, requirement;for preferred power supply
capab}lity: The equipmént forthe class l1-E system for the
Palo Verde generating station is sized in such a manner that
it is capable of providing the necessary power to start the
loads and operate the necessary.equipment.

The common failure mode requiFement per IEEE 308 is

such that the operation of standby and préferred power

sources interlocks negates the possibility of having a
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common failure mode because of the fact that the equipment is
qualified as class.l-E and all of the procedures are followed
té make sure that there is no common mode failure.

This. 'is figure 2C-4, protective devices requirement..

All of the class l-E systems have the capability of be@ng
monitored in the control room by having annunqiatéon and
being alarmed in the control room if there is an abnormal
condition._ The opération of all ‘of the breakers and the
startfof the diesel generator is all monitored in the control
rooﬁ and any abnormal conditions are also‘annunciated and
alarmed so .that the operator can keep éraék of theﬂsystem
continuously. .

The‘automatic,transfer. " We have mentioned before that
there is no automatic transfer of loads between the units
and between the load groups of each unit.

This is figure 2C-5, isolation of offsite power. The
manner in which we isolate the preferred source from the
onsite is by the actuation of undervoltage relays by two out
of four logic of the relays. We open the breakers incoming
to the bus and we start the diesel and close the diesel
generator breaker into the bus. That is the manner in

which we provide isolation of offsite and onsite power.

MR. BINGHAM: Any questions?
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MR. VAN BRUNT: . Faust.

MR. ROSA: That no automatic transfer, I understand that
is for the class 1-E loads but do you have an automatic trans-—
fer between. the aux;liary transformer and the startup trans-
former in the event of turbine trip?

. MR. TAJADDODI: Yes, we do.

MR, kaA: For the normal loads?

ME. TAJADDODI: We do have automatic transfer from here
to. here to maintain the RCP's and that sort of thipg. e H
don't want to go into detail now unless there is speéific
questions. QWe'do have‘agtomatic transfer of auxiiiary bus
to the -startup bus if there is failure of the auxiliary -
transformef.

"MR. VAN BRUNT: Does anyone else have a question? Karl.

MR. KREPTZIGER: K%rl Kreutziger. I have a question.
Your’ undervoltage relays, do they sense a voléage degradation
that is.something.less than normal but not at a trip set
point of low voltage. For example, in youf low voltage
conditions, you will havéklow voltage that occur on buses
when you start large motors for momentary periods, short

periods of time. Are they inddction relays or a set of

instantaneous: trips.

MR. TAJADDODI: The relays that are used on the Palo
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Verde are induction disc relays with inverse characteristics.
So they can seﬂse both instantaneous loss of power and
degraded conditions as a function of time. In degraded
conditions, Ehe time required to trip the breakers is longer
than the one you have for an instantaneous loss of power. So
you have a continuous spectrum of time versus voltage con-
diti?ns which we can actuate<the'voléage relay. TIf you
have‘an éx;ended period of degraded voltage on the bus,the.
induction disc relays are going to actuate the tripping of
the breakers and starting the diesel.

MR. FRIED:® One question. If you lose a bus and you
put the diesel generator oh, does it automatically start
the sequencer as soon as the undervoltage is sensed and
the diesel generator comes on?

MR. TAJADDODI: No, the sequencing of the loads will
start as soon as the diesél generator breaker closes.

MR. FRIED: %Would it close on the undervoltage alone
or does it need another signal to close? -

MR. TAJADDODI: No undervoltage condition by itself
is going to actuate a full shutdown mode of load sequencing
and you don't need a,SIAS or any other kind of signal to do

the sequencing.
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The sequencer: will only function on the LOP which will élose
the diesel generator'breakeé. After closing the diesel
generator breaker, the sequencing‘of the load starts.

MR. FRIED: The question‘I am really trying to get to
is that if there is a loss. of one bus, does it automatically
drop the: other bus oﬁt?

MR. TAJADDODI: This bus h;are".? No.

MR. FRIED: - Is there. any problem with_one bus going
through sequenciné start and the- other still in its normal
mode. Is there a potential'for balance being in the Qrong
di}ection on tworload groups because one is going through
a sequencing and the other is*étanding in. its normal
operatiné mode?

MR. TAJADDODI: You will not have an abnormal load in

‘that condition on the other load group to begin with. The

one load group is going to initiate your full shutdown load.
MR. FRIED: 1Is tﬁere any operational problem with one
load group in its normal gperating capacity and the other
going' through the sequencing? The operator is in the control
room and all of a sudden one of its load groups is running

through a sequencer and the other is in a normal configuratior
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Have we checked to see that valves and redundant trains are
not in opposite configurations becausg of it. I guess that
is. the real question I am asking. '

MR. TAJADDODI: I éhink -

MR; BINGHAM: Excuse me.  Could yvou try it once more
because I am not sure I understand, Shelly. .

MR. FRIED: We lost one bus. We closed that diesel and
we started a sequencer. We“put certain operations on in a
certain sequence. The other bus, nothing has happeneé. It
is. in the configuration the plant was in at the time it was
running. 'Iglthere‘a possibility that because of the one load
groué running in sequénce and the other is runninq in a normal
operation that we can have different load.groups redundant
components in opposite configurations because of it?

MR. BINGHAM:. One moment please.

MR. VAN BRUNT: Let's go off the record.

(Discussion off the record.)

MR. VAN BRUNT: On the record.

MR. TAJADDODI: Under that condition, the valves are not
affected because under the full shutdown mode, there are no

valves that are going. to be actuated.

MR, KEITH: Excuse me. Let me clarify something. The

sequencer does not actiate the valves, period, under ‘any

.
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N

conditions. The sequencer does not actuate valves. The
valves ha;e-to get a signal.

| MR. FRIED:» Valves was -an'i.e.; for example, I just
wondered if the operational configuration was normal because
one is going through the sequencing and the other is not,
does it cause an operational problem?

MR. TAJADDODI: You can considgr‘it the.same as one of
the loads being disabled and you rely on the other to do the
job. *

MR.. FRIED: It was not disabled. One load group wa;
doing one thing and the other load group was doing something
else. Could that cause an operational‘p£oblem.'

MR. BINGHAM: Our answer is no, Shelly. We can
investigate it further.

MR. VAN BRUNT: I think you ought to. As you know the
sequencer has a number of different modes of operation and I
do not think that any of us here can visualize all of the
combinations that might be involved in what Shelly was
suggesting. I would like to ask that you go back and check
this particular question and be sure that we do not get

ourselves into some kind of situation by the sequencer doing

something that is inconsistent with what the normal operating
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train is doing.

MR. BINGHAM: As I understand it, there is no other event
other than l&ss of power to éne bus. . -

MR. FRIED: Right..

MR. VAN BRUNT: Go ahead. Are there any other gquestions.

(No response.)

MR. BINGHAM: If there are no fu;ther questionsAon that,
let's move on to item‘”b"} standby power supplies.

MR. TAJADDODI: TﬁiS‘is gigdre 2D-1, standby power
supplies, the ggneral requiréments are that the standby
power supply'must have sufficient capacity and capability
to providelpower to the~loads.= i

The‘PVNGS design has got equipment -~ the onsite power
supplies, the diesel generator is sized such that the
capacity is-adequate to provide power to all of éhe loads and
it is bigger or equal to the sum of the name plate and
running loads that are required for mitigating- the consequences
of an accident. The specific requirements of the standbv
power supply is that all qf the necessary auxiliary equipment
that is required to suppéit the diesel generator are connected

to the dedicated load group. Each diesel generator has its

auxiliary equipment to function independently without being
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‘affected by’ the other.

. This is f£iqure 2D-2}';he standby powef supply function.
The function of the diesel generator is to provide power to the
class. 1-E ioad only when. the' preferred power suppiy is not
available. That is what £he sole function of the diesei
generator is.. The‘sténdby power supply avqilabiiity and the

d

diesel generator.is started on loss of offsite power by
actuation of the four.undérvoltage relays and it is readily
available after the actuation of the'undervoltage relaﬁs.

This is figure-2£-3, standby power supply capability.
The power supplies are completely independent such that the
possibility of a'siﬁglegifailure jeopardising both of them
is not available. In other words, there is no way that you
can have ; single failure between the power supplies of the
diesel generators.

The power supply, standby energy storage is such tha£ the
diesel ;enerator provides enough fuel for a long time to
provide the necessary energy to bring the plant to a safe
shutdown or to mitigate the consequences of an accident, 9We
have a tank which supplies energy for seven davs which is

adequate to bring the plant into a safe condition.

MR. VAN BRUNT: There is a tank for each diesel generator?
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1 ﬁﬁ- TAJADDODI: There is a tank for each diesel generator
2 and there is' also' a day tank. The:base tank is for seven

3 days for each diesel genérator.

4 MR.. VAN BRUNT: I; there a cross connection between the
5 -tanksé |

6 - MR. TAJADDODI: Yes,qthere.is.

7 This is figure 2D-4, aiesellgenerator load ratin;. The

8 rating of the diesel generator is such that it is sized very

9 - conservatively to carry the name plate and/or brake horsepower

16 loads of all of the equipment that is necessary to function

‘ 11 during an accident. There is enough margin in the diesel
12 generator presently to be assured that the diesel generator
13 is sized abpropriately for the loads that are reqﬁired to do

14 the function.

15 The start and accelerate capability of the diesel is

16 such that the diesel is required to be brought up to speed and
17~ voltage in a specific period 'of time. At no time should the
18 voltage and frequency be less than 75% and 95% réspectively )

19 during the loading sequence. At any time you have got to

'20 maintain at least 753% voltage on the bus during sequencing
27’ and. 95% of speed while you are accelerating the loads.
29 |l This is figure 2D-5, diesel generator speed. The setting

for the diesel generator speed has got to meet two requirements|
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Eithexr it. has to be set not to exceed 1153 of qominal speed
or be set-suchtthat it should not exceed 75% of the differ-
ence between the nominal and the_qverspeed set trip which-
ever is smaller. .The test results on the diesel generator
have shown that these requirements are met. I believe that
right now we are set 1l15% of nominalkspeed for the overspeed
condition.

The  voltages and speeds' during seéuencing should also
be such that during each sequence interval the voltages
should not exceed 10% of nominal and frequency should not
exceed more than 2% at each step of the sequencing for each
40%'of.each load sequence interval. In other words, at each
interval of sequencing, the voltages should not exceed 10%
an& frequency should not exceed 2% of the rating.

This figure 2D-6 states the qualification, the reli-
ability of diesel generator and our test results for the
Palo Verde piaﬁ shows that we meet the requirements as
stated in thi; figure. There is full compliance and in soma
areas we meet more than these reéuirements for the diesel
generator qualifications.

The use of diesel generator sets for peaking, ICSB-8’

You are not supposed to use diesel generators for peaking.
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We use them only for providing power to the class 1l-E loads.
The only time that we have got a condition that might not be
used for a cléss 1-E load is for te;ting of the diesel gener-
ator where we parallel the class 1-E diesel generator with
the offsite power.

This is the figure 2D-7, automatic sequencing, require-
ment from CESSAR. The sequencing of the loads are done in
accordance with CESSAR table 8.3.1;4 and those requirements
are met. Also the maximum time allowed to close the diesel
generator breakers after ; signal should not exceed twelve
seconds. . Qur test showed that we exceed that requirement.
We can provide~power't6 the Class 1-E loads in less than
ten seconds. Also, we meet the requirements of sequencing
all of the loads.on ESFAS signal and the shedding character-
istic of the load and the sequencing of the remainder of the
load per the requirement of CESSAR section 8.3.

This is figure 2D-8, automatic sequencing. Again this.
is a continuation of the pievious slide. It requires that
when the generator is running and the sequence time for
these loads are such that within five seconds we can provide
power to the load and we can meet the flow rates as raquired

per CESSAR, the maximum delay in flow rate is 13 seconds
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and 15 seconds. We exceed that requirement as we can see.
We can provide power within l0-:seconds of loss of power from
offsite sources.

This. is figure 2D-9,Vdontinuation of automatic sequencing
requlrement.from "CESSAR. If there is an offsite power ‘source
available and the ESFAS’ s;gnal is received, the diesel gener-
ator must be sta:ted and be run for at least one hour. The
design provides for that requirement and we are ip full
compliance with CESSAR requirements.

If the offgite power ;5~£he source of power when ESFAS
is generated .the loads: shall be started by sequencing. The
sequencer’ starts the loads when offsite power is available.

Thls is 2bp-10, standby power supply controls. The
operator in the control room has got the option 9f manually
or automatically starting any loads appropriate to the
function and the safety of the plant. He has a means to
disconnect, start and load the diesel geherator‘per the -
IEEE-368, as stated in this figure here.

This is figure 2D-11, thermal overload protection. In
the design for Palo Verde, we provide thermal overload protec-
tion by bypassing the thermal overload during an SIAS. This

is a requirement of ICSB 27, one of the requirements. This
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is the option we have chosen to adopt.

MR. BINGHAM: Are- there any éueséions on. this sectiog.

MR. VAN BRUNT: Anybody got any questions.

MR. FREiD: The HVAC system t6=the diesel is totally
separate. Correct?

MR. &AJADDODI: -The supporting systems for the‘élass
l—é systems are dedicated to that particular train, yes.

MR. FRIED: You mentioneé auxiliary and I just wanted
it on the record that everything, in fact, including HVAC
was totally separate. |

MR. TAJADDODI: Everything, including HVAC, which is
part of the supporting systems a?e dedicated to that parti-
cular train. .

Mﬁ& VAN BRUNT: Carter.

MR. ROGERS: Carter Rogers. I have questions pertaining
to the diesel generator fuel oil ystem. Maybe someone élse
from Bechtel might want to help you. ,

* MR.. BINGHAM: Direct the question to me, Carter, and I
will get the right person to answer it. |

MR. ROGERS: Now, I understood from vour presentation

that there is a day tank. The day tank is located where for

each diesel generator?
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MR.. KEITH: In the diesel generator room.

MR. BINGHAM: It is- right in the room itself.

MR. ROGERS: Now there are other tanks associated with
the fuel oil supply. Can:. you describe those?

MR. BINGHAM: There are two large tanks buried in the-
ground outside the diesei building, one for each unit. These
are the seven day tanks. There is a-common tank located
out in the water reclamation area that is aboué a thirty day
suéply'that is used to feed those tanks. - .

MR. ROGERS: I was told that there is a cross connect
bétween.the seven, day tankg. Is that cogrect?

MR. BINGHAM: It is possible to do that. .It!lis“an
isolated s&stem.

Mﬁ. RQGERS: How do those-cross connect; work. Say that
there is a failure to one of the diesel generator systems.
Can you :pump fiom either tank‘in that case. How is it hooked
up electrically? Or can you?

MR. TAJADDODI: There is no electrical connection.

" MR. ROGERS: You have pumps on the buried tanks,!do you
not?

" MR. BINGHAM: Yes, you do. Carter, we will .have to

confirm it. My recollection is through administrative controls

P
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you can‘transfer from one tank to another.

MR. VAN BRUNT: Where does the power source come from to
transfer?‘ Does it come off the diesel that the tank is
associated with or how does that work so that you have an
adequate electrical supply?

MR. KEITH: As ; recall, we have two transfgr pumps, one
off of train "A"™ and one off of train "B" and I believe we
have it piped up so that either pump can take a suction from
either tank--I will have to verify that--you know, and pump
through the other tank.

MR. VAN BRUNT: That would be an open item.

MR. KEITH: Yes. ‘

MR. VAN BRUNT: Any oéher questions?

(No response.) ~

MR. VAN BRUNT: Fred, you talked about the diesel
éenerator and vou have margins over all the loads and so
forth. How much margin have you got. These are 5500 KW
diesels, as I remember.

MR.. TAJADDODI: We can show that on our gackup slide.
(FSAR table.8.3-3). I will show yvou exactly how much margin

we have.

Right now the total load on the diesel generator under

the worst condition, which is a LOCA load is about 3751
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l for train "A" and 4640 for train "B". We have got about 15.6
I(I percent margin in the worst case.
2 I MR. VAN BRUN&:h The second question I have is: I note
> that a number of thé criteria or requirements under the,
* diesel come out of CESSAR. 1Is that correct? How is that
° information being transmitted to you? How does that get
& implemented into the ‘design? What, if any, responsgibilities
7 for review of the implemenéation of those criteria or verifi-
8 cation that you have, in fact, interpreted or implemented or
S whatevef you want to ;all it, those requirements properly?
|
10 I That is Fhe first part. Second, there may be requirements
‘ Al for .the-' purchased equip_ment tt.tat gets tied to the diesel
- 12 bus. Say, Qotors that you buy or something or other where
13 ther motor vendor may specify a certain requirement that then
14 ". have got to be fed back into the design of the diesel system.
15 How does that get implemented into the design process. What
16 " kiqd of‘croés check do you havé on that?
17 r MR. BINGH;M: Let me take a stab at the first one.‘ Wwith
18 | regard to the.Cmeusﬁion:Engineeringinterface requirements
lgr we do mention CESSAR. There are glso othé? documents and
20 ways that information is transmitted to us. Let's take this
21 one in particular. This is the manner in which they required
. 22 [ the loading of the loads that they have. That information is
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put into our drewings~ané also into:our:.designncriteria. That
particular infofmatiop is transmitted to Combustién Engineering
for review..mThey review it formally' and respond to us with
comﬁents and their concurrence that we have interpreted their
intent, the intent of their requirements properly,

rMR. VAN BRUNT: Does that get re-done if there is some
change in the requirement.

-ﬁﬁm BINGHAM: 1If ehere is a change in the requirements,
there: is a system set up to insure that the change. is
reviewed and incorporated in the design.

-MR. VAN BRUNT: How about other vendors? )

.MR. BINGHAM: Other vendors, there are similar wavs ]
although not’'as formal as tﬁe CE way with the interfaces that
become part of the regqulatory requirements. A vendor will
say; give us some motor data sheets or give us a particular
load. for a pump. We Will incorporate that into ehe design
and indeéendently will cﬁeck that thru review in our own
house. The information, in some cases, will go back to a
vendor. We just had a recent example with the auxiliary
.feedwater pumpé. Through our reviews, we did uncover that

there was an inconsistency between what we had specified and

what the paperwork said was the case. As it turns out, the
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hardware was satisfactory. It.wasnjuét that there were some
inconsistencies. In our own house and thru, of course, review
with your people, we do pick up in that procedural area.

MR. VAN BRUNT: Following on to this, up to now in the
DC power system review and in this system review-whg;e-we are
talking about eléctrical items, the diesel generaéor is really-
the first what I would call mechanical electrical device that
we have talked about. So you have an interface.here to a
mecﬁénical device or an electrical device. How is that inter-
face handled with the specifications. Who takes care of that
intexrface? pb'youmlook at that or ié that left to the diesel
generator manufacturer and this kind of thing. Then I want
to car}y that over into driven equipment where you are buyiné
dr@ven pumps. There are some specific questiéns in that afea.

With the diesel, how does the mechanical electrical
interface of a, as I understand it, packaged item that has
been purchased, the diesel generator, from a manufacturer,
how is'that electrical mechanical interface handled?

MR. BINGHAM: The specification, of course, is set up
for supplying one diesel generator that will meet all of the

established criteria. That is, be able to start within a

certain time, provide a certain amount of power, have certain
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electrical characteristic:with it. Actually, we specify
meéhanical characteristics that we desire also. Based on
e&perience that we have from other plants and from the require-
ments that are necessary, that information then is used by the
particular supplier to' integrate’ the total gystemm That is

to assure that the diesel, for example, matches the generator
that is supplied and that the control équipment that is used

to start it, synchronize it, essentially mgnitor all of the
perimeters is integrated. .

Generally, what we do is go to a proven vendor of diesel
generators. -That is, someone who has supplied equipment that
is presently in use, hopefully of the same size and character-
istiecs required, and rely on them tﬁfbuéhlthéir quality: program
and their design to insure that the total integrated system
meets the requirements that are specified.

MR. VAN BRUNT: Does Bechtel check thatrinterface,*too,!

to insure that the diesel has the starting requirements or

-whatever and that gets factored into that interface. Does

Bechtel then take a look at those to determine whether the
vendor has- properly carried out his design responsibility?

MR. BINGHAM: We will look at those -~ certainly the

interfaces. The important characteristics will be reviewed
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and we generally will witness testing of at least the critical
parameters. We do-have an inspection plan with engineering

reviews. In that inspection plan, we list those parameters

* that are necessary to be verified by the manufacturer and

the techniques generally that are used by the manufacturer
are reviewed. ‘

In the case of the diesel generator, I.think at this
time many of them have been predetermined as béing=accept§ble
so we are not re-inventing the wheel. We are specifying
proven éechniques to justify that the equipment does meet
the specif%ed parameters.

MR.‘VAN BRUNT: Let me go over into another area and
perhaps I will get more what I was after. Are you purchasing
motors with the driven equipment or do you purchase the
motors separately?

MR. BINGHAM: It is our general policy to have the pump
manufacturer provide the drivers. The manufacturer of the
pumps or the diesels would provide ;he drivers for those.

Mﬁ. VAN BRUNT: Do you have anyone who does not?

MR. BINGHAM: I do not know of any on Palo Verde.

MR. VAN BRUNT: Based on my past experience, I remember

how it works, if you were buying them separately, the pump
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vendor would give you some speed torque curves and various
other requirements which would then be transmitted to a
motor manufacturer and he would give you a motor to meet those
requirements. The guy in the middie would check and make
sure it fitted together and the-couéling design and all of
that kind of good stuff. @How does that get handled when you
have that all wrapped up in.one.packageu How are you assured
that the motor manufacturer does, in fact, give you the right
speed torque requirements for' the motor and this kind of
thing.

MR. BINQHAM:' Generally, and let's talk about the class
1-E equipment, since that is what we are focusing on here.
Generally the way that we assure ourselves that the character-
istics are proper is ‘through .testing of the unit.when it is
assembled. Let's take a pump, for example. We are specifving
that it have certain outputs, certain pump characteristics,
and .certain power requirements. That it can run on, I
guess 75 percent voltage.

_MR. TAJADDODI: Minimum.

MR.. BINGHAM: Minimum. So we test that. That will be
tested in the factory. mWe may test one. We may test them.all.

That gives you the assurance then that the overall parameters
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that were specified for the pump have been met. Of course,

there are further tests on a lot of the equipment when it is

-iﬁstalled, during functional testing, to assure that again

you can confirm in:its actual as built condition that it is

performing in the manner that it is. intended to. s; it is

an overall review. 7 |
Generélly we like the manufactureé‘to have the requnsi-

bility of the  integrated packaée and .generally we are most

concerned that éhe'uﬁit is tested, either type tested, oi

tested. on the individuaitcomponent, to demons;rate that it

meets the established criteria.

: MR VAﬁ‘BRUNTf Do you. get ;ﬁe‘speed torque curves for
the driven-equipment?;

MR. BINGHAM: Yes, we get all of the motor data sheets,
all the vendor data, all of the torque curves, and éhey
come a; a package with the equipment. In some cases, I guess,
we get equipment information even before the package is
shipped. We have particular things tﬁat'we want to review.

MR. TAJADDODI: In most cases that would be true.

MR. BINGHAM: In most cases.

MR. TAJADDODI.: Yes, because we have got to know before

the package is shipped that we have all of the pertinent
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data before the shipment. - k

MR. VAN BRUNT: So you do, in fact, get that data?

MR. BII:IGHAM':"I .Yes.

MR. PAUL: The supplier of the equipment then has to
file a specification.. '

MR. BINGHAM: Yes, that is correct.

MR. VAN BRUNT: What do you stipulate relative to the
design;, getting back to the pumé situation with the service
factor on the motor. How'ﬁuch of the service factor are you
using in the design of the motor: or how are you using the
servige»factor in the design of the motor? Do you specify
that or do fsu‘deterﬁine'thﬁt through a review of how the
motor manufacturer meets the requirements thaé were given
to him by the mechanical equipment guy or what?

MR. TAJADDODI: We do require that motors have a service

-
“

‘fachof,'hq&evér%'we'dQ;specify in the, specification’ that’

the supplier of motors should not use the service factor for

sizing the motor. In other words, the service factor should

not be used at all.

MR. VAN BRUNT: For the service condition or for any

condition?

’,

MR. TAJADDODI: For any condition.
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MR.. VAN BRUNT: How about run out?

MR. TAJADDODI: The run out cenditions in a few cases
might be: the exception to the rule but generally they should
not be sizing the motor for any condztmon to use the service
factor. In certain conditions, a few motors might exceed it
but that is the exception to the rule rather ehan the rule
itself.’ .

‘MR. VAN BRUNT: And Bechtel reviews to insure that that,
in fact, happens. What I am really getting at, vou are’giviné
tﬁe‘equipmentﬁmanufactufer that responsiﬁility to integrate"
the pieces of equipment together.

MR.TAJADDODI': Yes.

MR. VAN BRUNT: And you are specifying certain require-
ments that he is suppoéed to meet in his design. What I am
looking for is what is the verification vehicle to be sure
that that dees, in fact, happen.

MR. TAJADDODI: The data sheets, the motor data sheets
should show very clearly that, in fact, if they are using the

service factor or nof, by-compe;ing it to your’bqake horsepower |

requirement of the motor under the worst conditions whatever

it is. ,

MR. VAN BRUNT: And you review this?
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'MR.. TAJADDODI: And we. review all pf the data that is
sent by  the supplier. We require them to send us these data
and we review it to see if ‘they a¥éféxceeding‘thé“brake'horse-
power: or ghey are_going to the service factor.. .

MR. ROGERS. What is the timing of that review. Is
it on shipment of thé motor: or prior ‘to release by the
manufaétprer or when is it?

MR. TAJADDODI: It can vary. It all depends on the size.
The big motors, the main essential motors are not supposed
to be sent. to the job site before verification of that but
in some areas they might. have shipped equipment . already to
the job site and then ye‘receive the drawings. 'We try to
check, eveh at that stage, and.make sure, even at that stage,
that they are not violating the requirements.

MR. BINGHAM: Carter, what we do, we have a table in
the specifications that goes through and lists all of the
information th#t must be received by us or sent to us by the
vendor, the technical information, the documentation for :
the material and so forthuand in there we put on the timing
when it must be received.

]

So if you pick a particular component in there, you

" could go through everyfhing and you would see all of the







N

Ot

© o 2

10
il
12
13
14
15
16
17
18
19
20
21

22

88

information the engineer is required to receive and review.
You.will .also see in there another indication of the infor-
mation that must go to. the field. 1In otﬁer words, must accom-i
pany the: piece of equipment when it arrives on the site. Now,
ag.Fred said, on some components, like very small metering
pumps and‘tnatﬁsort of thing, we probably Qould not have the -
same level of review and the' same requirements you would, say,
on a very very large motor or pump combination.

MR. ROGERS: The péint that I am trying to get to, Bill,.
is we got a table here that you presented to us. It says that
under the worst condition, we have: something like a fifteen
percent_margi# and the question that I am.driving to is how
reliable is that now at this point in time. Have you gone
through that data and verified from actual tests or from actual
sizings of motors that these are the power levels that we are
going ta have for the diesel or are you still in the design
stage? .

MR. BINGHAM: As I indicated to you, the status of
the plant is well along. We have actual data in for just

about every component. In fact, I believe we have all of

the major equipment on site for unit one. On this little

.chart,..(ESAR.Table 8.3-3), which you saw the other half of

-~

a minute ago, ‘here are the actual pumbers from actual data
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.and those are what are used to tell us what the margin is.

These are the ratings. For example, safety injection pump.
had. a’ rated horsepower of a thousand. Its actual brake
horsepower is 910 and so forth on éown the line. So the
information that we have, we believe, is firm and we
would not expect to see changes now unless there is some
modification to existing equipment that ;ould occur for -
some’reason; )

MR. VAN BRUNT: ‘So we are going into the operational
mode with a significant margin in the design?‘

MR, BINGHAM: That is correct.. |

MR, KﬁEﬁf%IGER: I ﬂﬁticed up there that we did not have
anything on that chart with respect to starting cur;ents.A‘
On' Exhibit 2D~4, it was indicated that an analysis was used.
to demonsprate the fact that the;frequency decrease'ahd the
voltage decrease was at acceptable levels. What is done
as far as the analysis to assure that we have accurate infor-
mation not only on the .running but on starting conditions.
And two, has any testing been done with the -diesel generator
to verify in any way that the calculation and methods used
in the overall analfsis are in iine.with at least the actual

conditions? Did we do any actual motor starting?
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MR. TAJADDODI: Okay,lto start from the very beginning
to answer yéur question. The result of the diesel generaﬁo?
load sequencing wa; submitted to the:dieéel generator manu-—
facturer. The diesel éenerator cho;e a more conservative
load than what Qe had specified for each sequencing period
and they éid.the testing in accordance with some simulated
loads which«wére more conservative than the loads specified
under actual conditions to see if £he margin of frequency
of voltages, as specified ig the specifications were not
violated. The test results have been completed and we have
looked at the test results and in all conditions, the test
results meet or exceed thefrequiiements.

MR.. KREUTZIGER: - This:was:'actual-.motor- loads: or’simulated]

MR. TAJADDODI: They were simulated more conservative
loads..

MR. BARROW: Along this line,: in looking through the

standard review plan, page 8.3.1~11l, it calls for the reviewer

to be able to examine the diesel generator loading p;ofile
curve both.in the frequency and.recovery %urves and response
time of the load variations. Is that data available or

can it be made available as back up slides to go over this

material?
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MR. TAJADDODI: i did not understané. You covered the
whole:thiné. Qbere are some: preoperational tests. There
are\some.--

A MR. BARROW: This is just in the review in determining
thatfthezdicgél generatory.indeed;'meeﬁscgﬁe-criteria-of Reg
Giider 1,9.°-

MR. TAJADDODI:x The test results.

.MR. BARROW: The test results, not the preoperatlonal
tests. These are the: qualifications or the load acceptance
test results.

MR. TAJADDODI: The test results are available..

MR. BARROW: Are they available in backup slides today
so that we can review them.

MR. TAJADDODI: The test results are actually a big
thick production of a lot of graphs of different modes of’

£

starting and loading, and were not made part of the backup

provided, I think we ‘can-provide those test data.

MR. BARNOSKI: Mike BarnosKi. You mentioned, I think;

that LOCA was the governing size. I have seen some data that
indicated that perhaps main ggggmf'line'break‘coﬁdition may be

more relevant. Can you confirm that the main :steam line

break is not appropriate in this case?
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MR. TAJADDODI: The actual LOCA that we have, I think, is
a main : Steam: line break/LOCA condition and that is the worst
condition. We call it LOCA without using the word main steam -
line break because the loads that are required for the main .
steam: line break are also thessame loads .as %zhe LOCA loads:.
So it is. a main 'steam line break/LOCA condition.

MR. BARNOSKI: So that is the maximum demand on th;
generator. .

¥

'MR. TAJADDODI: That is the maximum demand on the

generator. )
MR.. BARNOSKI: Do you ‘have 'non class..1-E loads on

the'generator. If so, can you identify where . they are

and give a’ brief description of why they are used on the,diesél
MR. TAJADDODI: Yes, I would like to expound on that

a little bit. Yes, we have got some non class l-E loads

which are manually connected to the diesel generator by the

operator after the'sequencing of the essential loads are

complete. As you can see here, after the sequencing is

done automatically by the sequencer, we have got manual-’

connection of loads to diesel generator. Some of the loads

are: hydrogen recombiner, pressurizer heaters, and under

some conditions, we have got, also, some manual connections

V]
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manually to the diesel generator. We: have: got egsential

lighting system which is connected manually to the d%esei
system. /

MR. BARNOSKI: Can you just briefiy state why you feel
you have to put these non clasS'l-E‘systems on the diesel
at ail?-‘ .

MR.. TAJADDODI: For’i;stance, the pres;urizer heat;rs
are required--are deemed to:be,operab;e‘when your offsite
poweﬁ is not available.but they essentially are non ciéss 1-E.
So'ye~provide'power to them by means of‘iso;ation devices
as. we stated before so that we ‘can provid; the necessary
power for the proper functioning of the class 1-E system.

MR, REITH: Let me just add to that, Mike, the normal
chilled water pump and normal water chiller is on there. 1In
fact, they a;e sequenced on in, of course, shut down mode. In
the. shut down moée, wé decidgd in the eyent of a loss of
offsite power, although we do not require for safety purposes
to have cooling inside containment, we decided that it was a
nice thing to have so that ydﬁ dé not overheat components in

the event. of a. loss of offsite power. So we do have the capa-

bility of putting on cooling water, which is not class 1-E.
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l." Those are really the major loads that are non class 1l-E that
2

we do include on. the: diesel..

S MR. BINGHAM: Are we through, Mike. Does that take
4 || care of your.questions?

5 ‘ MR. BARNOSKI: Yes.

6 MR. VhN BRONT: Faust..

7 “ MR. ROSA: I have a couple or three questions on the
8 diesel auxiliary systems; Starting with the lube o0il, could

9 you describe that in some detail. Do you provide preluﬁe

-

10 || while in a standby!condition?
. 11 MR, TAJADDODI: The lube oil requirement for diesel
12 | génerators.iSronce a diesel generator is started, you.do not
13 need that system to be operable. °
14!I MR, ROSA: But is it operable--
15 . &3. EAJADDODI: " Prior to the starting of the diesel
16 generator; yes,
-17 { " MR, ROSA: in the cooling water system, }s there common-
18 ality between the cooling water systems to the two redundant
diesels?

19
20 || MR. TAJADDODI: They are completely isolated. There is

21 F no interconnection. There is no ¢ross linking of the system

® ”‘“

whatsoever.
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MR.. BAN BRUNT: There is. a train "A" cooling system and
a train "B™ system, Is that correct?

MR. BINGHAM: That is correct.

MR.. VAN BRUNT: .And those a?e matched up with the train
"A; diesel and the train "B" diesel.

MR. BINGHAM: Completely separate.

MR.. TAJADDODi: Completely separate,

MR, ROSA: Do you have moisture separators and all of
the good things that you are supposed to have?

MR, BINGHAM: Yes.

MR, VAN--BRONT: Why don't you elaborate a little bit,

MR, BINGHAM: All of the systems are designed to meet
the established criteria. We could go through tﬁém; Faust,
if you are interested. They have been reviewed, not only on
the CP Units one, two and three with the ce, bﬁt also in
accordance with Units four and five. We were upgraded, if
necessaiy at that time to insure: that we did meet all of the
establi;hed criteria. There have been some I.E. bulletins .
that have come out to deal with some of these particular
areaé'like, how do you £ill the diesel when it is running

and so forth and so on but we are looking at it closely to

95
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assuré ourselves that we are not viblating those criteria
aiso.

MR. ROSA: The,rea;on I brought it up was because of
this. - NUREG that'waS‘prepared by the University of Dayton
onAthe enhangement.of diesel generator reliability, that is,
CR 0660, NUREG.. . We are requiring all appolicants to review
éheir system and specify' the dégree of confqrménce_tokthose
recommegdations. The pogition is that uﬁless you have pretty
good. justification, we will‘require conformance. So, that
is something to Iook at.in some detail.

MR. '‘BINGHAM?: Dennis, th don't you lead off on this.

MR. KEITH: Yes. -It has been over a year -~ that has
been out a couple: of years, as I‘recali. e responded --
we did a compléte réview of it and I cannot recall but' if-
there.were' any dewiations at all, I am sure we justified
them. But we did go.: through that document in detail.

MR. VAN BRUNT:. Let me- suggest-'for the record. We will
check and verify through the éocumenﬁation. As' I remember,
Faust, when we received that document we wrote to Bechtél
and asked them to analyze £hat ih light 9f our specific
design. They responded baék to us, as Dennis said. We

complied or if we did not comply in. some area, this is the
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reason: why. As‘ I remember, we were satisfied that it was
adequate. We will prov{de references or documentation for
the record. ‘ )

MR. BINGﬁAM: E&, this is a punch list_item.

MR. ROSA: One item on;that'NURE§~that appiicants are-
aét to mi;sguntil it is brought to their attention is the
traininq requirements. for the diesel'maintenaqce_personnel.K
I think'one of QQe'recommendations is that soﬁe sort of
formal training, equivalent to. that péovided by a
diesel manufacturer; should bé proéided for diesel maintenance
personnel. Qre-you people going to comply with that.

MR. VAN BRUNT: Norm, can you coﬁment to tﬁat right
now or not. We are in the process of developing all of
%ﬂﬁse kinds ofﬂprocedures'in the oper;ting department.

MR, HOEFERT: I really do not know at this time.

MR. VAN BRUNT: We will add that to the list. We will
verify tn;t as an item whether we are comélying with that or
not, and if not, why not.

Mﬁ. ROSA: I have one more question regarding the
AC power distribution system that relates to our degfaded
grid position:~ I do not know whether you are going to cover

it subsequently or whether this is the appropriate time.

MR, BINGHAM: Why don't you state the question.
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MR. KEITH: We have limited capability to deal with the
offsite system here- today. We came primarily prepared to
discuss onsité.

MR. ROSA: I.am'talking’aboﬁt the system from the
switch yard down. |

MR. VAN'BRUNT: Go ahead and ask your question and we
will see what we can do. i

MR. -ROSA: In order to meet our integrated,érid voltage
position, you must have: had to ‘perform a voltage drop analysis
of the complete system. Could you give me the assumptions,
the basic assumptions in -- well, first the basic assumptions?

MR. TAJADDODI: The basic assumption is to make sure
that we are not going to actuate unnecessarily some equipment
due to starting of the motors. First of all, we assumed
that the grid voltage was going to be at its minimum 95% of
its nominal value., That most of the powér plaht auxiliary

systems were operating full capacity and if, in fact, we

had a degraded condition at that level and we start a motor

" somewhere in the system.,  We are not going to actuate

unnecessary equipment. Now, we - are still doing some
analisis pertaining to the starting  of the RCP motors which.
might have some effect and make sure that we are not going

to have an actuation. Our analysis is not complete yet.
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We are going to-have a setting in such a manner as to preclude:
the possibility of such an inadvertent operation due to
degraded conditions.

Now, in addition tb-that; to meet the: requirements of
degraded conditions, we have special starters, very low
pickup to drop out level to make sure you are not going to
inadvertently drop out or pick up some loads under those
conditions, where you are starting loads and you might
drop your voltage below the minimum requirements.

So, undexr all of those conditions, we try to preclude
the-possibil;ty of the-Millstone syndrome, if that is what
you gre'alludipg to.

MR. ROSA: One other question. That degraded grid
conéition requires sBme-testipg to verify ther validity of
your analysis, some testing preoperation. Can you describe
the tests that willibexperformed'and h;w the test results
will be correlated with your analysis results to demonstrate
the analysis methods were valid?

MR. VAN BRUNT: Do you wané to go off the record?

MR. BINGHAM: Yes.

(Discussion off the record.)

MR. VAN BRUNT: On the record.
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MR. BINGHAM: What the test. engineer does is write what
is called a test guideline that specifies what must be tested
in the field in place once the system is built and give
acceptance criteria..

That information then is put into a test procedure that

is used. by the utility to actually make the measurements. In

" this case,. an. electrical system, and those results are then

reviewed to assure that they are meeting the criteria,

the criteria that comes from the calculations. This is our
way of assuring that the information is transmitted to the
people that do the startup and that a functional test is
run. That there  is acceptance criteria set that they can
judge the system performance against. If it does not meet
the acceptance criteria, it must com§ back to the engineer
for a re-review .of the system or modifications to correct
it.

MR..ROSA: I want to emphasize that fourth step there,
which is the demonstration by test of the validity of your
previous analysis, is the important thing. We have been
getting results from other applicants that vary anywhere
from 100% compléte and accurate and excellent to practically

worthless. Whenever we get something that really does not
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deﬁonstrate.the validity of the original analysis, the only
thing: we can do is tell the applicant,. well, your teét;ng
was not adequate. It is quite an expense to redo that
testipg,:ince the whole sy stem'is‘involved. I just simply
want to emphasize that we are anxious to get good test
results to verify the validity of that original voltage
drgé anaiysis. . ‘

MR. BINGHAM: Maybe, Ed, I woﬁld ask thatfthe Board
make sure that we understand what a good example might. be so
that we can make sure we compare and if there are some
inadequacies we can modify  the tests. |

MR.. fVAN BRUNT: We have noted your comment, Faust, and
at this. point, I would have to say that we plan to do adequatej|.
testing that would meet the gequirement and I guess we would
be interested in what examples the Commission has found the
satisfactory programs are so that we could possibly use that
as a model or whatever. -

MR. ROSA: . We can provide thét.

MR. VAN BR;JN'I': John.

MR. BARRO#: John Barrow. Specifically, could you
identify where these tests are called out in detail.

.MR. ROSA: They will be called out in detail in
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questions you. are going to get. There are standard questions
that. address the %ourﬂparts of the degraded grid voltaqe
position and this is. the fourth part, this verification
testing. So you &ould get“those'questions;

MR. BARROW: What you are“safing is that we have not
necessarily gotten them yet.

MR. ROSA: I don't believe yoﬁ have, no. We have not
started the review really. I can briefly describe good
results or-good testing. We have received from some applicants
graphs showing the voltage le;els at the various Buses on a
per  unit basis and the intérconnecting lines between the
voltage levels corresponding to tﬁ; worst load conditions
at the highest level of grid voltage range and at the lowest
level. So that defines a band. Of course, thekloads at each
bus are indicated. That is the analysis results. Then
superimposed on that, they have run their plant at specified
loading, pretty close to full load -- not necessarily full:
load. -~ and m;asuredhthe voltage and current, ‘load current,
at the various buses all the way down to the 480 volt level

and injected the load numbers into the computer code and

arrived at a voltage level at each bus and then compared that

with the measured voltage. If it is close —- and the results
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we have received. on some plants has been very close:-—-that is
an adequate demonstration of the validity of the original

analysis.

MR. TAJADDODI: Let me. just say something here. If vou
have reviewed gsmgp analysis of that -~ which I think dis
most progressed because they haver done the testing -- our
procedure will be similar to the one you have reviéwed on
MR; ROSA:: I:haée not. seen' that one myself.

~MR. TAJADDODI: When I reviewed the results on SMUD.
théytwere akayed by NRC. They had presented the results
and haow the.utility had done éhe testing. -

sMR. ROSA: I know the-séqﬁus of that now. That is one
of the operating plants.

MR. TAJADDODI: Yes. That is why they have got test
results.

-MR. ROSA: That is right. That is one of the operating
plants. That review is being éerformed by one of the labs
under contract. We will review their review. So we have
not gotten to that yeé.

MR. TAJADDODI: We have submitted our analysis to you,

the detailed analysis as to how we had performed the voltages
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at the different levels for diffeéent conditions.

MR. ROSA: Okay. It is:péobably in-house. and is being
transmitted to the lab and we' eventually will get to it.

MR. TAJADDODI: It will be similar. .

MR. ROSA: I appreciate your comment.

MR. BINGHAM: .We will look into that.

' MR. VAN BRUNT: Any further questions? John.

MR. BARROW: I have one other question. Have you
verified for us that the diesel generator, the generator'on
the diesel generator,, has class H insulation and what
temperature it is rated at..

MR.. BINGHAM: Yes, we can. verify that.

MR. TAJADDODI: But we do not have the information
readily available right now. I cannot tell you.

MR. BINGHAM: We will make a éall back at break time.

pMRm VAN BRUNT: Why don't we put that on the list.

MR. BINGHAM: Fine.

MR. VAN BRUNT: Are there any other questions that anvbody
has. I think this would be a convenient time to take a lunch
break if nobody has any queséions.

MR. BINGHAM: There is a question back there.

MR. HOEFERT: Palo Verde experiences several dust storms
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| per year.. What design provisions have-been made ‘to insure

the diesel would.operaté in a dust storm and not be damaged
by it2
MR. BINGHAM: There has been an extensive amount of

work. on that particular issue with tests conducted by APS

. measuring dust right at the station. Those have been reviewed

in detail by the diesel manufacturer and by the generator -
manufacturer and we do have confirmatory information or
létters in—house"for these dustiloadings which--are very
conservative that say that things will operate satisfactorily.

MR. VAN BRUNT: Are there any further questions?

(No response.)

MR. VAN BRUNT: Seeing none, why don't we break until
1:00 o'clock. Everybody get back here at 1:00 and we will
continue.

(Whereupon, at 12:05 p.m. the meeting was recessed for

luncheon break until 1:00 p.m.)
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1 " AFTERNOON SESSION

2.L (1:00 p.m.)

3 | MR. VAN. BRUNT: On the' record. '

N MR. BINGHAM: Before we continue with the presentation,
)

5 I would like to indicate that there are copies of handouts

available here for those who are observers, if you would

6 .
" like them. - If wecould. take:just a second. If you would

7
hold those over there, Ed, for anybody who wants some on
8
that-side. Dennis, if there is anybody on that side who
gx . . © “
| wants one.
10
From some of the questions' that were raised earlier, it
Al )
‘ appears that maybe, Ed, it would be beneficial for me to
12
just spend a minute and go over the basis of the design, the
13
' criteria established, and how it was incorporated into the
14 :
design.
15 .
We did present this at the DC meeting and I think it
16
» did provide good clarification. For the other people who
17 .
I have not heard it, we tried very hard on this particular
18 .
| project to have one base document. that essentially describes
19 .
the scope and sets the criteria. It is a document that we
20
| control. It is one that is revised. It is reviewed. .The -
21 : :
| reviews are documented. It is a document that is reviewed
22
‘ and approved by the customer and it consists of two or three
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volumes. and. is labeled "Desigﬁ,Criteria“. It has a general
section in it that covers all of the environmental criteria,
gseismic, wind loadings, tofnados. It includes in it all of
the response spectra for the seismic loads which we put in our
specifications. It includes. all of the applicable codes and
standards. that Qe use for the systems and it has in it, in

addition, all of the commitments to the regulatory guides and

it has in it a table that lists the classification of all of

the equipment and components. These are the data that go into |-

the SAR..

Besides the general criteria, we have a section for each
of the -~ what is it -- nine: disciplines.  The electrical,
mechanical, disciplines and it goes through and describes the
criteria for all of these systems.

From this particular document then we are provided the
information thaé goes into the SAR's. We provide the infor-
mation th#t goes into the technical specifications for pro-
curement of equipment. We also provide the information, of
course, for the detailed design of the plant.

From this information, we can make the drawings, purchase
the equipment, write the systems éescription, and tie the
whole design of the plant together witp the one basic source.

It is the one document that we have that has set the criteria.
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Now: that documegt‘is‘revised. It has ‘been r;vised many timesf
over the years: to'include new requirements from codes or new.
requirements from regulatory revisions, say, the Reg Guides,
inéut fzoq-the¢licensing-that we went through for the constru-
ction permits. for  Units: one, two, and three. O0Of course, when
we wentutprougHZthe CP work for Units four and five, the
results. were incorporated in tﬁe‘design tha£ you'a;e hearing
about today. That.reaily stems from this set of criteria. We
have the: general criteria. tﬂat:Ed?Was:askiﬁgéabout;. What.®
are your. seismic parameters? Wwhat' are: the 6ffsite .parameters?
How do you handle-separation?» That is~includéd in the general.
criteria. » . -

The, system criteria covers the AC system-for lighting,
DC system, the electrical systems and all. of -the mechanical
s&stemaq I think maybe with that background--there may be
some questions or clarification that might be necessary but
this should give a little bit better understanding of whgre
all of this data that Fred has been presenting comes from.

MR, VAN BRUNT: Does anybod} have any questions they
want to raise at this point?

MR. ROSA: Does this document have a formal title?
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"MR. BINGHAM: Yes, it is called PVNGS Design Criteria
Manual.. |

MR. ROSA: I just wanted that for the record.

MR. BINGHAM: You~saw,‘I believe, the books at the DC.
Review that was the three books at the back.

I think, if there are no other quéstions, we will
continue. The next item is 2E, iqentificat§on of cables,
raceways. and terminal equiément.

MR. TAJADDODI: 'This is drawing 2E-1, identification of
cables, raceways, and terminal- equipment. The PVNGS design
has incorporated distinct means of identifying cables in
raéewaYS‘and equipment to make sure that we meet the separa-
tion requirement and the isolation requirement. The cables
used in the PVNGS' design for the class 1-E system are all
colo; coded. They are colored red, green, Yellow and blue
for different channels. This provides for easy means of
iden#ifying tAe circuits to make sure they are in the proper
raceways and they are‘not mixed with other redundant circuits.

This is drawing 2E-2,”§pecific requirement for identifv-
ing the cables and'raceways. iEEE 384 and reg guide.l.75

call for specific ways and means of identifying the réceways

and cables in the power plant and these meet that requirement
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as. far as the intervals, and how often do you have to identify

these' raceways. The cables are color coded and also the
associated cables are identified by striped colors shcwing

red and white for the cables being associated with the red

. channel. The striped. cables are for the third of a kind

equipment to identify the' fact that they can be fed from
either "A" or "B" Ehannel.

Now the identifying means for the third of a kind uses
both red, the color code of the appropriate train, while the
one for the associated circuit used white as one of the
colors to differentiate between the two. Also the equipment
is tagged appropriately showing the train that it is
agsociated with by a proper tagging codeland it identifies
it readily.with the kind of tagging.

' MR. BINGHAM: Questions?

MR.,VAN BRUNT: Tom.

MR. PRICE: My name is Tom Price. I take it that the
associated cables are white and red or white and green, etc.,
becausé-they are analyzed and qualified and looked at as
class 1, they are run in class 1 raceways?

MR, TAJADDODI: That is correct.

MR, PRICE: As far as the third of a kind, the red and
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green cable, is that run éeparatgly all by itself?2:

MR. TAJADﬁODI: The only place where we have got a third
of a kind is actually the component cooling motor which has
got three different -- cgarging pumps, I am sorry. That is
charging pumps. The only place where you have got that
piece of equipment is a‘few feet of coﬂduit where you have
got this connection‘to'the cﬁarging pumps. That piece of
conduié is identified as such. That is the only place where
we have got a tﬁird"of a kind load.

MR. PRICE: So essentially, you are running it all by
itself? |

.MR. TAJADDODI: Right but it is identified to maké sure
that it is by itself.

‘MR. KREUTZIGER: Karl Kreutziger. This color cable, is
that all applied at the manufacturing facility or is the
color apéiied in some means at the job 'site by the~épplica—
fiénFSf'cdlor; g

MR. TAJADDODI : Most of the cable coloring is done by the
manufacturer. But we might have cases where we might have
to resort to color coding at the job site. That might be an
exception to the rule. If;we find that we have shortages of

material, we might have to resort to coloring at the job site
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“but all of it is purchased colored per the requirement.

MR. KREUTZ2IGER: Does.all cable purchased for the Palo
Vexde Nuclear’Geﬁerating Station meet the.requirements of
383 or are there different requirements. Are there some
black cables at the job site- that do not meet those require-
ments? -

MR. TAJ%DDODI:‘ All cable purchased for Palo Verde is
class 1-E cable to meet the flame retardancy requirement of
383. That pertains also to. the non class 1l-E caéle. In
othef words, all cable that is being used irrespectivé of
whether theywaré class 1-E or non ciass 1-E, have to meet
the requirehents-of 383 to insure that théy meet the Reg Guide
requireqentsy the fire protection requirement that is called
for in 1.120 for all cables.

MR. RREUTIZER: I could conclude that black cable
could then be colored ip the field and utilized' for either
or any of "the separation groups?

MR. TAJADDODI: Yes, if the need arises for a special
cable that we do not have. We could color code that black

cable because the black cable is actually a class 1-E cable.

There is no problem with that.

MR. KREUTZIGER: The follow up question I have is: what
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1 control. and assurance that the proper color cable is utilized. | ©
2 l What are the instructions and how does the-field‘pulling crew
S | knov and what are the assurance. procedures to make sure that
4 || if I have a circuit that is for an "A" train that it, ig fact,
5 has been pulled utilizing the proper color of cable?
6 MR,_éAJADDbDI: "We>have installation specs for Palo
7 Verde. giving specific instructions how the éable ha; got to
8 be pulled and how each circuit has got to be  identified to
9 make sure that the colorlcode is used for the proper circuit
10 ' and the installation specs proéide the means by which the

. 11 " field can follow and ascertain that the color coded cable
12 .is, in fact, the oné that is supvosed to be used for that

13.| partiéulqr application.

14 . MR. KREUTZIGER: .Is there‘a .Q. A.'sign -0f£?

15 MR. TAJADDODI: There is a proéedure that field has
15II got to follow and also that engineering issues per the

17 installation specs to ascertain that is done properly.

18 l MR. BINGHAM: Let me' clarify that a bit for you, Karl.
19 The installation card that comeé from the computer data
20' base for the circuits will specify the color cable. On the

21 back of the card is a place for the (C engineer to sign

. 22 off that, indeed, that cable was installed properly. In
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9
L h addition, since both the raceway and the cable are color codé&,
' 2 L it is not difficult for an independent auditor, the QA person,
. S + or others, the engineer, perhaps, to look at the tray and 1
4 I say, 'uh oh, there is a blue cable in a red tray. So you
5 really have a double check, the last one being a visual
6 means. _
7 ll MR. KREUTZIéER: So each individual cable is signed
8 off as it is pulled?
9'" . MR. BINGHAM: That is correct..
10 MR. VAN BRUNT: Yes.
. Al . | MR. FITZPATRICK: Robert Fitzpatrick. Say you have
12 a unique alphanumeric idgntification on each cable, how

13 ‘ often is that repeated.

14 MR. TAJADDODI: In accordance with the requirement

15 of 1EEE 384, at least every fifteen feet.

16 MR. FITZPATRICK: Is that printed? Where would that

17 | be printed?

18 MR. TAJADDODI: The raceways are identified every
19 fifteen feet and the cable has got it printed on the jacket.
20 MR. FITZPATRICK: By the manufacturer? Is that some-

21 thing that you do or what?

l 22 MR. BINGHAM: By the manufacturer, yes.
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MR. ' KREUTZIGER: “Excuse me." Irdo-not understand.:ig =
tHaE:thé-dolbr‘bode."’Wﬁatﬂié“pfinted.on the jacket? '« =~

© MR, BINGHAM: The. type of cable, not the code.

-MR. TAJADDODI: The type of cable. If.you are talking
about. a circuit number or the cabie code, it is not on the
cable.. Thé-raceway; have got ;o be. identified every fifteen
feet. - The type of cable, if it is 600 volt cable, is printed
on the jacket itself every few feet.’ As you can see heFe,
the idenéification is -- iﬁ gives you the voltage level of
the cable. It gives you th; color. Also, it gives you the
means of verifying that the raceways -- the raceways are
going to be identified every fifteen feet with a proper
color to make sure that you have the ‘right cable, the red
cable in the red tray, the yellow in the vellow tray, and
so forth.

MR. KREUTZIGER: But the identification on the cable
itself has nothing to do except for the color.

MR. TAJADDODI: Except for themcolor.

MR. KREUTZIGER:. Except for the color, the cable
identification really has nothing ‘more than a standard type
of cable.

MR. TAJADDODI: Right.
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MR. KREUTZIGER: It is an asbestos type of cable, a
certain type, 600 volt, a certain size?

MR.. TAJADDODi: You do not have anything else on the

_ cable other than that. If that was what your question was?

I gather that was what your intention was in asking.

MR. PITZPATRICK: - About the uniqueness of each given

cable.

MR. TAJADDODI: Uniqueness insofar as the color code, )
yes.

MR. FITZPATRICK: But not as far as the ‘1oad?

MR. TAJADDODI: Oh, no, no. Each cable does not tell
you ;pecifrcally, this is the circuit, for inétance -— it-
does:not give you the circuit identification number on it or
anything like that. It just identifies it as a class 1-E
cable that is red and is 600 volt or 4160 volt or whatever
it is. . ,

MR. KREUTZIGER: Is it not correct though -= it is
my understanding that Bill mentioned that there is a card
on the cableﬁwhen it is pulled. 1Isn't there information
that is clipped from that card on to the cable ends?

| MR. TAJADDODI: That is at the end but not along the

cable at intervals. :

114







117

1 MR. KREUTZIGER: When you pull a cable, the cable ends
2 will.havefthe identification of a particular circuit. In
S other words, it will have a scheme cable number which will

4 say that this is a power cable to the MOV on the discharge?

5 " MR. TAJADDODI: At the ends of the cable, we have means

6 of identifying the circuit number for each piece of wire.

7 When it goeslto the terminal board, each o£ those wires has

8 a circuit number on them, at boéh ends, so you can identify

9 " exactly what circuit has been connected but not along the

10 caﬁle. .
. 1l " | MR, VAN BRUNT: Any other questions at this point?

12 (No response.) |

13 MR. BINGHAM: Let's go on to 2F then, vital supporting

14 systems,

15 MR. TAJADDODI: This is drawing 2F-1, wital supporting
16 ||. systems. It requires that all of the equipment that are

17 necessary to be operating to support the proper functioning
18 of class 1-E equipment be also of the same safety class as
19 || the class 1l-E sy;tems. Systems like the HVAC systems that

20 are supposed to be functioning to maintain the class 1-E

21 equipment in proper functioning order are designed to meet

22 the requirement of class 1-E, those electrical portions of
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the systems, and they have, in fact, the same qualification
requirements-a;-the‘class 1-E systems that they are supposed
to be supporting.

The other requirement is that the' supporting system
should be also a part of the same distribution system they‘
support. In other words, if the~air conditioﬁing system
provides support for‘a channei "A" piece of equipment, that

HVAC system has got to be a part of train "A" system. Likewise

for train "B". There is no interconnection between the power: *

systems for which they are supposed to be supporting the
class 1-E system.

MR. BINGHAM: This is a short section. If there are
any questions on that.

MR. VAN BRUNT: Karl.

MR. KREUTZIGER: Karl Rreutziger. I have one question.
Do you have two chillers, class 1-E chillers that supply HVAC?
I am thinking about all of the electrical equipment that is
on "A" train or "B" train. Are there loc$l chillers or is
there a main central system which supplies all of the
electrical equipment cooling for one train.

MR. TAJADDODI: We have got essential chillers for

train "A" and essential chillers for train "B". I think
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our loadihgs of the class 1-E loads, we can show that very
distinctly. w

‘ MR. KREUTZIGER: I think the question I really had is:
a lossuéf a mechanical chiller, essentially then you have
lost all of the cooling to one entire train of eiectrical
equipment. Correct? .
" MR. TAJADDODI: That is right. You still have train
"B" equipment that is functioning. Train "B" will séill
have essential chillers. J o

MR. VAN BRUNT: There is no way you can manually cross
tie those’ to use the chiller in one train as back up for
the other if you lost the train for.some other reason.

MR. TAJADDODI: I don't believe there is such a way of
interconnecting, We‘can check it but I am sure we do not
have it.

MR. KREUTZIGER: Is there cooling capacity reguired on
the charging pump, the swing pump. o

MR. TAJADDODI: Agtually the charging pump -- all three
pumps‘ can all be operatiﬁg at the same time.

MR. KREUTZIGER: Are they in individual rooms..

MR. TAJADDODI: There are individual rooms for "A" and

"B" but the third of a kind, I believe, is either in "A" or







n M

I ¢

ol

>

® =2 o

To]

10
Al
12:

13
14
15 |
16 ||

17

18
19
20
21

22

power on. "B" supply.

the. HVAC systems vary quite: a bit from building to building.
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"B" I am not. so sure about that.. We: can check. I don't
know which one it is..
~ MR. KREUTZIGER: My question is: "A" or "B" room when

you. have --'let's.say‘that it is in "A" room.. You now have .

MR, TAJADQODI: Yes..

MR. KREUTIZIGER: The cooling suPPIY.for‘that room, can
you then sﬁitch the cooling'supply to the,K other train? 1Is
there a double:cooling coil, for example?

MR. TAJADDODI: I do not believe so but we can check.

MR:; KEITH: ‘Not. on that particular one. Let me just say,

It is not‘quiie as straightforward as Fred's answer to you was.
For example, in the control building where we have most of the
switchgear, normally that is pcwéred off of our normal cooling
system which is not a class 1-E system. It is only when we
get into a loss of offsite power that we go into the essential
chilled;water system for that building.

To tackle . the other point that you brought up about the
charging pumps, we havexlogked at that .particularly. 'In that
case, as: I recall, we cannot operate a charging pump con-

tinuously without room cooling. However, we can operate it

3
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often enough such that we: could, if we were in a forced shut-

down condition, and were cooling down the primary system, we
could be able to operate the charging pump often enough to
make up: for the shrinkage: that you get from the cocoldown.
There is no problem as. far as bringing the plant to a safe
shutdown.

MR. VAN BRUNT: * Shelly.

MR. FREID: I just wanted to clarify something. The
statement was that you could bring the plant to a safe shut-
down with no HVAC cooling on' that pump.

MR, KEITH: {For the charging pump and my answer was
yes, you can.

MR, VAN BRUNT: Assuming a little bit further and
going back to the discussion on the separation criteria of
this morning, in the areas where we do not have physical
separations, where we are into shared space. Where you are
just using distance as a separation criteria, which I
realize:.is a minimum number, how would the same question
that Karl askeq you apply. Remember you talked gbout two
valves that were close to each other. How would you handle

that from this redundant chilling point, the cooling point.
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MR. TAJADDODI: .Well, first of all, the valves will not
be affected. They are instantaneous operating valves and the
air conditioning will not affect.thei; operation.

MR. VAN BRUNT: How about motor operationg?

MR. TAJADDODI: What I am saying is that motor ;perated
valvé3~will function only during a very short period of time.
HVAC will have; practically no impact on the oéefation of the
HVAC.. Ié,is not a continuously running motor. So it will ’
not have an impact on motor operated valves.

MR; VAN BRUNT: Is there any equipment that it would
have: an_ impact -on? :

MR, TAJADDODI: The only ones are.the-HPSI“motors and
the LPSI motors which are continuously operating and it will
have an impact.if you lose air conditioning system. Yes,
it will have an impact. But. they have got their own

dedicated HVACgsyéiem so if one fails, the. other one is

_independent of the other one..

The: valves have got no proplem as .far as HVAC loss is
concerned. It will have no impact on the operation of the
valves. ..

MR: BINGHAM: Cbuld I make one clarification. Even

so we have done calculations to demonstrate that for a
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limited time, you d6 not exceed the limits, environmental
limits, and there is even margin above that which could be
looked at for particular trains. éo the fact that the
chiller is gone does not mean that you necessarily lose

the train. It just means that you might start to have some
abnormal environments in those particular rooms.

MR. KREUTZIGER: That was my next éuestion. Is that
environment identified or monitored? Electrical equipment,
I would assume, has. been purchased to a 40 degree "C"
ambient,! Is that correct? Do,we have a higher ambient
in 'some cases?

MR. BINGHAM: It depends but that is essentially
correct.

MR. KREUTZIGER: Outside of the containment, are
all temperatures 40 degrees_"C"Z

MR, TAJADDODI: There are some areas outside of
containment where we have got- -~ in the penetration
rooms we have 50 degree "C". We have purchased equipment

to function at 50 degree "C", but essentially all of the

rest of the class 1-E equipment is designed and is purchased

for 40 degrees "C". There ‘are only a few areas outside







v O+

ol

10

11
12

20 ||
21

22

124

of penetration: rooms where we have the 50 degrees "C".
MR. KREUTZIGER: Is all electrical equipment qualified

for a forty year life and 40 degrees "C" ambient?

MR. BINGHAM: We are going to be talking in some

detail about equipment qualifications. Perhaps --

MR. TAJADDODI: I can respond to that one.

MR. BINGHAM: Let me just make a cbmment. At the:
present time, we are trying to obtain a qualified life
that is commensurate with the criteria established for the
plant. Whet@er it is forty yea£5—or’ten years or twenty
years, deéeﬁding on' the equipment, we are trying to obtain
it.

As ygu.know, I“think the Board knows, the equipment
qualifications is an area that is still being reviewed
and there is some, I think, lack of understandipgon the
part of the suppliers exactly how to provide the qualification

information that we have asked for by the project.

MR. KREUTZIGER: The answer to the question with
respect to supporting equipment, particularly HVAC electrical

equipment, a loss of the coolant or class 1l-E cooling

capacity or capability, the unit then would be in a tech







v OH

Ot

13
14
15
16
17
18
.19

20
21

22

125

»

spec condition for a shutdown. There is no intention to
monitor the spaces where the. electrical equipment is to
make sure that the- operations continue even though the
temperature would. be less than the design basis.

MR. BINGHAM: Could we have: about three se;onds?

MR. VAN BRUNT: Off the record.

(Discussion off the record.)

MR. VAN BRUNT: On the record.

MR. KEITH: We have: concerns similar to what you are
bringing up. In most areas we have alarms and we have
committed at the present time to--if we have an alarm
indicating we have lost the HVAC, we will take a portable
temperature monitor to that area to monitor conditions and

thereby take whatever steps are necessary.

MR, VAN BRUNT: Any othexr questions along this line?

(No response.)

MR. VAN BRUNT: Fred, go ahead.

MR. TAJADDODI: This is figure 2G-1, system testing
and surveillance. The generél requirement is that all of
the systems have got to meet -- the test capabilities

have got to meet GDC 18 and 21. The design of PVNGS allows

for testing the class 1~E systems and operation.
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You can detect the failures, if there are any problems with
the different modes of plant operation. The' specific require-
ments: of teéting and surveillance: of distribution system

is that we have provided more than enough means in the
control room -- such as annunciation, alarms and computer
logging -- to monitor all of the equipment as to their

function whether they are in normal or abnormal position.

" The operator has complete information regarding the equip-

ment.

Thissis-figure.ZG-Z, preferred power supply surveillance.
The design at Palo Verde provides for undervoltage relays
that monitor the offsite power. We have provided- instruments,
annunciations for all of the incoming breakers to monitor
the status of the preferred power supply. If it is lost,
the undervoltage relays can actuate and annunciate the -
proper relays in the control room and monitor them.,

MR. ROSA: Faust Rosa. Can you tell me something about
the mimic bus arrangements in the control room for monitoring
the overall status?

MR. TAJADDODI: Essentially, we have a mimic bus showing

everything from 4160 volt level up to the load centers and

the status of the distribution system. - We have a complete

mimic bus showing the load centers, transformers, feeders, and
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breakers and we' also have got the arrangement where we show
the MCC main feeders breaker pdgition by indicating lines.
So up to ghe‘MéC level, we show everything on the m;mic bus
in the control. room showing the status of the breakers, the
bus, and whether or not it is energized or not, including
the diesel generator.

MR. ROSA: How about volt meter indications of the
various bus loads?

MR. TAJADDODI: We have ohm Aeters and..volt meters..both
in the control room and at the switchgear: to show the status
of the power system, whether(it has the voltage levels desired
and we' can monitor them both locally and in‘the.control.room.

MR. ROSA: To what low voltage level do you monitor
actual volt;ge‘readings?

.MR. TAJADDODI: For éhe class 1-E system up to 480
volts AC sysStems and also 120'volts regulated source. We
monitor those voltages. '

MR. ROSA: In the control room?

MR. TAJADDODI: In the control room.

MR. ROSA: Thark’'you:

MR. TAJADDODI: This is figure 2G-3, system testing

and surveillance. The requirements of the IEEE-308, Req
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Guidec 1.47, which are actually the same, bypass status
requirements. We have got to have essentially all of these
indications for the monitoring'of the standby power supply
which are also continued on the following pvage through
number 3,  item: (I).

The design on Palo Verde not only provides these » .:°
monitoring requirements but also exceeds theﬁ. You have
got additional monitoring to these requirements and theyu
all will be covered later in the presentation in detaii.

fhis,is figure 2G-4, staféup testing. Reg guide 1.68
requires that we perform operational testing to verify the
proper' load group assignments and to make sure there is
capability-in thé system to start up the loads and run them.
The aesign ;ightvnow providés for such a test and also we
can monitor them in the céntrol room and do the preopera-
tional testing as required by reg guide 1.68.

This is figure 2G-5, test requirements continuation.
The Palo Verde design provides‘for'the distribution system
to be tested both with all offsite and onsite power sources
disconnected for one load group at one time and ascertain

its proper function to make sure that the system can behave

as desired.under those tests in those conditions.
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This is figure- 2G-6.. It requires thaﬁ‘during testing
both the DC and onsite AC buses and all of the related loads
bé-monitored.ﬂ The .design: ‘that we have provides for annuncia-
tions and alarms to monitor the buses whether éhey are
energized or not and to grovide adequate information for the
operator toiverify'the absence qf ;oltages(to the respective
buses. - .

MR.. BINGHAM: Questions?

MR. VAN BRUNT: Shelly.

’MR. fRiED: Do we have separate annunciators or alarms
‘on the standby power supply system tha£ lets us know whether
there is an alarm that lgté us know -- that just says there
is sBmething wrong with it and.although the system is bypassed
versus an alarﬁ that tells you that the diesel generator is
inoperative?
MR. TAJADDODI: Yes, we have got specific annunciations
ﬁelling us what is wroné with the diesel generator.
MR. FRIED: You don't have common annunciator lights
to say £hat there is a fault in the. generator syvstem?
MR. TAJADDODI: We .-have got low priority alarms and

high priority alarms that combine a few of these things

together. We provide for some of those combination of
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1 || alarmsu:,
2 | MR.. FRIED: Aand those alarms distinguish those which
S | do not pertain to the diesel generator versus those that do
4 pertain to the diesel generator?
5 || IR. TAJADDODI: I do not quite understand your question.
6 I lMR. FRIED: Those alarms =--
7 . " MR. TAJADDODI: . Yes. .
8 MR. FRIED Those alarms in the non test mode, most of

9 (| the alarms and announciators that you listed on exhibits
10 2G-3 and 2G-4 are, in fact, bypassed.. |
. 11 MR. TAJADDODI : During é.n accident condition?
12 MR. FRIED: Non test conditions. Those annunciations-

13 while they tell you somethiné is wrong do not disable the

14 diesel generator from coming on and loading the bus.

15 MR. TAJADDODI:  They are not bypassed under normal

16 conditions. Most of them are operable under normal conditions|
17 All of those alarms that you have indicated are not bypassed.

18 || during the "test conditionsi’.: .

19 - -« MR. FRIED:. Not the alarms. But they do not disable

20 the diesel generator from startipg?

21 ‘ MR. TAJADDODI: That is right.

i 22 |
@

MR. FRIED: You do want the operator to know which ones
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x

will actually prévent‘the diesel generator from loading versus

those. that just give a degraded diesel generator configuration

and are they separated?

MR. TAJADDODI: Let me go into some detail as to how this

is done. If,the-diesei is. on the local control, 'if the
operator has turéed tLe switch in the control room +to the
remote position, the alarms are séill available. There is

a signal that pﬁe diesel generator is going to start. As
long as the operator has not put the diesel generator on the

off position, all of the. annunciations are operable and the

_diesel generator can start. As. soon as he puts it in the

off position then you. have disabled the whole diesel
gener;tor and there'is an'élérm in the control room saying‘
éiesel generaﬁbr ig inoperable.

MR. FRIED: That was not my question. There are a
series of alarms that tells. you that the diesel gererator
is in a degraded position but not inoperable. While you geé
the alarm, it does not disable the diesel generator from
operating qnd there are other alarms and condit}oﬁs which
will actually prevent the diesel generator from starting.

Is the operator through the annunciator window able to

distinguish those two sets of conditions?
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MR. TAJADDODI: The only conditions which will not start

inhibitative actioﬁ on the part éf the annunciation to start
a diesel. There are only two or three trips that are available.]
MR. FRIED: You have a number of alarms that could go
off that would not disable the generator. :
MR. TAJADDODI: Absolutely. Right.
MR. FRIED: Are there separate annunciator windows

so- that the operator knows which of these two conditions has*

+

N

occurred?
. MR. TAJADDODI: We' will discuss later on what those

annunciation windows call for, y;s. We have got, for instance
annunciations for jacket water; We have annunciations for
each individual malfunction of ; diesel generator which cause
the operator --

MR. FRIED: Let's try aqgin. We are not getting to the
same place. .

MR. KEITH: We have another section coming up on
diesel generator alarms.. Maybe we Aught to wait. It might
be cléarer, if you do not mind.

MR. TAJADDODI: I don't mind. I don't understand what

the intent of his question is.
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.

MR. KEITH: It might be easier after we go thr;ugh the
next one. |

MR.. VAN BRUNT: Why don't we halt an% go through that
and if you still not get an. answer that you are satisfied
with, you:can: :préceed’ further: -.

Any further questions?

(No éesponse.)

MR. VAN BRQNT; If not, I have a question. Put up

slide 2G-4. You are talking here about system testing and

‘surveillance. Under startup testing, .vou sav, preoperational

testing shall verify load group assignments. Over here under
design feature- you say, design is c§pable of and consistent
with appropriate testing and verification. What is the
vehicle to assurevéhat these preoperational tests to verify
these load group assignments are done.

MR. TAJADDODI: I b;lieve that we are going to have
proper procedures as ta ho& these preoperational procedureg
are to be done.

MR. VAN BRUNT: Wﬁo writes the proéedures? Who do
they go to and all of that kind of stuff.

MR. BINGHAM: When I talked about it earlier, I indicatgd

that the engineer writes the test guidelines that specifies







v

" ol

13

14

15

16

17
18
19
20
21

22

134

what must be tested and sets the criteria for acceptance.
From that, the startup' operations group will write a
procedure to carry that out and, of course, will test it.
Those' results will be compared with the acceptance criteria
established and if they‘debiate, they will be sent back to
the engineer for review. .

‘ MR. VAN BRUNT: What is the procedure that aséures that
this kinq of specific requirement is included in the test
guidelines.

MR. BINGHAM: There is an engineering procedure on the
project that specifies how that is done. There is review
by all of the affected digciplines to assure that the specific
requirements are incorporated in the test spec and then there
is an audit proceéure from time to time that demonstrates
that we have done what we saia we were going to do.

MR.. VAN BRUNT: Do you have a question,; Karl?

MR. KREUTZIGER: I have a questioniwith respect.to
transient conditions that could occur during diesel generator
testing. What areas have beeh considered as éotential
traﬁsients that could occur while the diesel generator is

parallel to- the system. For example, with the diesel

generator running -~ let's  assume we have had a loss of
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offsite power. The: diesel engine obviously would not have:
the capability to provide the total power that might be
parallel to the normal type of buses, What conditions have
been considered as: transient conditions in the analysis of
diesel generator testing and }s there adequate protection to
insure- that the diesel generator remainS'operable?

.  MR. TAJADDODI: Okay. Actuél}y there aEé three con-~-
ditions under which you can have different kinds of accident
signals that can start a diesel. ‘One is on the test mode
and the other is under normal conditions. If the diesel
generator is parallel to the system, you have three conditions
that we: consider, Firét, an SIAS, followed by LOF, then,

a condition where LOP occurs first followed by SIAS, and
number three, a coincident LOP and SIAS together.

Now, under the condition where you have first LOP
then an SIAS, as soon as the diesel generator is parallel
with the system,‘the undervoltage relays cannot detect an
undefvoltage condition. What will happen is that the diesel
generator will be instantaneously overloaded. It will go
into an isochronous mode from a droop mode and will initiate

a signal to trip this breaker.

Once this breaker is tripped, the undervoltage relays
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going to go into thefproper sequence of tripping the breaker

in here and closing the diesel generator breaker and start
loading the' buses.
On the condition where you receive the SIAS first and

then an' LOP subsequent to that, under the SIAS condition,

' "again,. the SIAS signal trips the diesel generator into an

isogchronous. mode immediately. It sends. a one second pulse

to trip the breaker and to start the sequence as ordinarily.

In other words, to sequence the loads.

When you. have botn SiAS-and LOP simultaneously, then
that is almost a normal condition where you clear the bus
and the voltage relays are going to start the diesel
geﬁerator,vclose the breaker, and start loading the bus.

MR,. VAN BRU&T: Are‘tnere-any other questions? Faust.

MR. ROSA: Do you depend on the undervoltage sensing
relays to start the diesel or do you provide a diesel start

signal from the SIAS signal or both.

MR. TAJADDODI: There is a diesel generator start signal.

The undervoltage relays are going to initiate the diesel

generator start signal.

MR. ROSA: How about SIAS? It also is going to?
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MR..TAJADDODI: fhat.is fight. There is a DGSS signal,
start signal.

MR. VAN BRUNT: Are'there-furtheé questions?

(No response.)

MR. BINGHAM: Let's. goran to 2H, other review areas..

MR.. TAJADDODI: These are miscellaneous items that are
required by SRP and we have put areas of major concern under
this heading. This is~figuge»2H-l. One of' the items that is
required to be addressed is. fire protection. It requires
that measures should be taken to minimize or even prevent
the~possibil§ty of p;ving a fire in. the power plant.

One: of the major aspecrs of preventing fire is to make
sure that cables are purchased tolﬁeet the requirements of
IEEE-383, fire retardancy tests and meet the requirements of
IEEﬁ—384 and Reg Guide 1.75 and the PVNGS design actually meets
that requirement. We have purchased all of our cables to meet
fire retardancy requirements of IEEE-~383 and also meet the
separation requirements of 384 and Reg Guide 1.75.

In addition to that, we also have the Branch Technical
Position 9.5-1 which addresses the. fire protection. We do
not want to go into detail on that but we take that into

consideration to make sure that we confine the fire and
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t " try to minimize the effect of the fire and confine the fire

21 in one area should a fire occur.

3 Other: requirements: that can be addressed and are pertin-

4 ent to be mentioned are that no cable splicing-is allowed

5 ingclass:l—E circuits. All of our class 1l-E circuits are

6 actually continuous cables. We do ;ot use armored cable

7 as a means. of raceway and we have also mentioned the

8 | redundancy and:independence requirements of 2a and.ZB.of

9 | this presentation.

lo&l Other requirements are to assure that we have got a
. il viable design. tc:J make sure that the cables cannot have the

12 possibility of fires, to make sure that they are sized

13 | properly and they are routed properly in the trays without
14 | having overfill. They are routed in the manner shown in
15 figure 2H-2.

16 The 5 and 15 RV caﬁles are routed in raceways in a
17 maintained spacing manner per the requirement; of ICEA

18 ’ P-54-440.

19 | TheIGOO volt power cables are randomly filled up to 30

20 percent of the tray.

21 The control and instrumentation cables are also randomly

. 22 filled up to 40 percent of the tray.
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Now, the ampacity of the cables are taken into considera-
tion assuming 100 percent load factor with 90 degrees C con=-
ductor temperature as the maximum temperature the caﬁles are
designed for.

In addition. to énat, we make sure that the cables which
are routed in ducts and conduits are sized in accordance with
the appropriate ICEA standards and the NEC staﬂﬁards for
conduit £ill.

T@e arrangement of the cable is such that the higher
voltagé level cables are routed at the top and subsequent
to that the 5 KV, 600 volt power, and 600 volt power and
control and finally instrumentation cables in that order.

This is figure 2H-2. .

This is figure 2H-3. - Other requirements that are-pertin-‘
ent to be discussed are seismic classifications of élass 1-E
systems, All of the class 1-E equipment is designed to meet
the safe shutdown earthquake requirement and meets the approp-
riate spectra that are dictated by that kind of earthquake.

Item 3, electrical penetration design. The design meets
1.63 for short circuit duration. For primary short circuit
duration we use the actual time of the opening of the breaker

rather than the one dictated by the Reg Guide. We use the

characteristics supplied by the vendor to ascertain the
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opening time of the primary breakers. For backup protection

of penetration seal protection, we use the breakup breaker

for the medium voltage cable and low voltage load center

cable. In the case of the reactor coolant pumps we use the
main feeder breaker as a backup breaker. The time for the
opening of the breaker is the time to make sure thé-pegetration
seal has maintained its integrity.

Now, the two breakers get their power from different
batteries. Each breaker has its own independent battery
evén though they are not class 1-E.

The feeder breaker ‘for the RCP gets its power from a
different non class l-~E battery than the one which provides
the power to the 13.8 kv bus.

In the case of 480 volts, there is no control power

requirement for the breaker. We just specified the opening

time of the backup breaker which is this breaker in here.
Thelbackup'breaker opening time is this one here. For

the MCC's we have a design such that for wire size No. 8

and smaller wé pave conductors with capability of withstanding
the maximum fault current based on thermal fusing of the

field cables in one-half of the time, as a maximum, of

the fusing time of the penetration conductor.
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1 We do insure that under all circumstances, the penetration
2 maintains_an integrity as far as the pressure boundry of
S thé containment is concerned and it opehs‘and isolates the
4 fault before the conductors that are inside the penetration
5 start fusing. '
6. MR. ROSA: Doesn't that violate reg guide 1.63 that
7 lh requireg redundant protection, overcurre;t protection? I
8 mean you cannot. take eredit for the fusing of field cables
9 providing one.
10 MR. TAJADDOﬁI: The tests done by penetration ﬁanufac-
‘ 11l turer showed that the..circuit opens before anything happens.
12 You reach the isolability of the penetration conductor which
13 is the one that is cruqialh So you maintain the integrity
14" of the cablés for‘the,bacgup.
15 " MR. ROSA: I am aware of that but I believe the latest
16 position of reg _guiée~l.63 does Aot allow credit for that
S 17 any more. Am I correct in that?
18 |i MR.‘TAJADDODI: Is this the new reg guide? Which reg i
19 guide is‘this? Which revision is that?
go" MR."ROSA: It'goes back é number of vears.
21 7 MR. TAJADDODI: It does not say specifically we do not
. 22JJ allow fusing to the best of my recollection. It just makes
@
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sure- that the time fof the: backup  opening is such that it
maintains the integrity of the penetration.

MR. ROSA: I believe the latest revision, which I think
is probaply~about‘three or four years old, specifically’ does
not permit fusing as backup protection. I think we o;ght to
check- that. I know we have been requiring recent OL's to

-

add acredundant-overcurrent protection on some of those

‘circuits that originally were designed to use field cable

-

’

fusing as: a backup..
MR. TAJADDODI: That is essentially what we have in
here but ITWAS‘looking for the reg guide i;self.

. MR. VAN BRUNT: Faust, why doq]t we put that on the list
of items: we will check and will specific?;;y respond to this
particular point whether we do or do not comply.

" MR. KOPCHINSKI: Gerry Kopchinski. In our FSAR

section 1.8, we have addressed reé'guide 1.63, "revision—2,

" and say we .meet.it’as ‘ipterpreted below. Part of that

interpretation involves this subject gigpt here, It is all
spélled out in our response.

MR. ROSA: Well, if that is the case, we would find it
unacceptable.

MR. VAN BRUNT: We will look into this particular item.
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MR. TAJADDODI: Finally, the quality aspects. We are
cb%mitted’éo-qﬁaiféj‘ggéﬁ;aﬁcéﬁth;; ;eet the requirement. £
IEEE-336, reg guide 1.30 or per the requirements of 10CFRS0,
appendix B, for all. of the class l1~-E equipment. We have
got a manual that pretty much delinéates how that is done.

MR. VAN éRUNT: Faust Rosa.

MR. ROSA: Could you briefly give us a description of
how quality control aﬁplies to tﬁe offsite power system that
is not class 1-E. Thére is no requirement per appendix B,
QA program for that system but we feel there should be some
quality control applied to it.

MR. VAN éRUNT: Faust, we do not have anybody here who
could really'deal with that question today. The de;ign of
the switchyard and the -- I should say the responsibility
for the switchyard and the offsite transmission system rests
with the Salt River Project. With regard to the switchyard
and Westwing line and the Kyrene 1line. It rests with the
Arizona Public Sérvice Company with regard to the Saguaro
line and the Southern California Edison Company with regard
to the Devers line. However, we will add a punch list item

and provide some information relative to quality control and

other aspects that are included in the specs for the
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1 | manufacturer and/or installation of those particular systems.
2 MR. ROSA: I am particularly interested in the instal-
S lation and testing of that portion of the offsite power
4 | circuits between the safety buses and the switchyard primarily.
5 MR. TAJADDODI: Are you talking about the whole --
6 MR. ROSA: Right. |
7 MR. BINGHAM: We have a.drawing. Maybe we can handle
8 it. Which parg here?:': ‘ ;
9 MR. ROSA: Actually, I think the other one is bhetter.
10 h MR. TAJADDODI: He is talking about the onsite ~--
. Al | MR. ROSA: " Part of it is there also but I am not too
12 concerned with the overhead.transmission lines.
13 ||. MR. TAJADDODI: T think this is the one that he is

14 talking about. If I am right --
15 MR. ROSA: From the very top all the way down to right
16 | there.

17 MR. TAJADDODI: I do not know exactly what kind of

18I| procedures we have asufar as —

19 MR. BINGHEAM: What part is overhead.
20 ¥R. TAJADDODI: This part is overhead.
21 MR. BINGHAM: What part do you want?

. 22 MR. ROSA: I would have you address all of it between
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the input to the startup transformer, say --
MR. BINGHAM: From here?
MR. ROSA: Yes, all the way down to the safety buses.
MR. TAJADDODI: You are talking of quality}control.

MR. ROSA: Just what quality control you do apply

' toward the installation.

MR, BINGHAM: Let's take a stab at it.

yR; BAN BRUNT: i.think Bill can deal with that, Faust.
‘When you said offsite, in ouﬁ‘terminology, offsite is from
the switchyard on out.

MR, ROSA: Right.. In my terminology it is up to there.

MR;.VAN-BRUNT: Thé responsibility for that aspect

does lie:with Bill's people and I will let him deal with that.

MR. BINGHAM: I would have to check on the qualifica-

tions but that part of the system is in our overall plan of

quality. We may have given it a quality class "S" which

means normal equipment and with that we have a specification.
We have established criteria for this kind of equipment and we
have installation procedures, installation requirements on how
to install that to the classification level that we set.

All of that appears —-- at least the classification
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appeﬁrsuin thenSAR.;:Inspection procedures axe not a; detailed
generally ﬁg the-guality class item. We do not necessarily
have as manf hal&n poihts’ but 'we still have those that are
necessary for the. intended: application and‘we do have
inspection. We have inspection plans. We do have field
engineering check that the installation is in accordance
with the drawing specifications. All of the ‘elements are
the-same. It is just"that we &o not put thg pedigree on it.

MR. ROSA:" That is all I wanted to get on éhe record.
We look for‘tﬁat. We know that most -~ in fact, all --
utilities have them. Sometimes it is not clearly recorded.

MR. VAN BRUNT: Okay.

MR. BINGHAM: Are there any other questions.

MR.,VAN’BRUNT: Are there some other questions? I have
one. . o

' Fred, would you go back to exhibit 2H-1. I don't have

a question, I just want to make a comment for the record.

You indicated up there under cable splices that no
cable splices are allowed in any class l1-E raceways. That
is, in fact, the spec. for the cable and all of the rest of
the items. I just wanted to-note for the record that we

have filed a 50.55(e) relative not to splices but what are
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i

called factory repairs or one factory repair that we found

" in the field. ' We are presently investigating that aspect.

I did not want anybody to get confused that this 50.55(e)
was in conflict with that particular statement.

MR. VAN BRUNT: Any further questions?

MR. ROSA: With regard to seismic qualifications of
raceways, will you address that? -

MR, TAJADDODI: Yes, I will address that poréion.. In
general, all of the raceways! including the supports for tge
raceways are- supposed to meet the seiémic requirements for the
plant, seismic: spectra requirement suppérts and the type of
raceways that we have procured have to meet. industry standards.
The supports for the raceway systems' are- analyzed and .
actually designed to meet the requirement of the seismic
spectra.for the level for which they are installed. These
are done by the civil structural group for special type of
supports. For the  different parts of the raceway systems
they Qage sure that the design actually meets -- make sure
the ;aceways actually do not fall under seismic conditions.

MR. ROSA: Does that apply to both class 1-E and non

class 1l-E raceways.

MR. TAJADDODI: They are done throughout the plant.
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MR. BINGHAM: Let me make a comment, Faust. Fred said
subposedfto. They do follow the established Eriteria. Bechtel
has done a. considerable amount of work in. testing over the
last few yeaLS'particularly-on quality of caﬁlertray support~-
ing systems and they are designed to assure that they have the
propexr des%gn.

Each of the "Q" systems are looked at and calculations

are made for them. Generally standard types. of hangersffor
a particular application are used and the design has been
confirmed through testing and, as a matter of fact, on this
plant,,we;haée'shown that the designs that wé have are very
conservative based on test data. We have not chosen to make
any substantial changes on this vintage plant.

As far as the non "Q", there are standard designs that.
are supplied for use by the raceway designer depending on
the tray configuratian and the location in the plant.

We do look at the two over one concept to assure that
there will not be any trays or tray supports that do not
remain functional following a SSE if they are located over a

class 1-E * piece of equipment. We do not have many of those

because of the layout of the plant.

Y
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MR.. VAN BRUNT: Are there any further questions? Yes.
MR. HOEFERT: Are there any: --

MR. BINGHAM: We can't hear you, Norm, speak a little

"louder.

3

MR, HOEFERT: Are there any instances where failure
of a non class 1-E component, because of its proximity to a
class l1-E component, could cause the failure of the class 1l-E
component by falling on it ;pd damaging it somehow? Would
that be possible? |

MR. TAJADDODI: We do have cases where, as you say,

there might be proximity of non class 1l-E but we analyze

and make sure that the supports of that are such that even
if it falls, it will not fall on class l1-E equipment. We
may have cases where the non class l-E cabinets might be
close to #he class l-E cabinets but it is designed and
physically separated in such a manner so that even if it
falls, it will fall in such a manner that it will qpt hit
a class 1l-E piece of equipment.

All of the class l1-E equipment is looked at and analyzed
to make sure that the failure of class 1-E, redundant class
1-E or non class l1-E not jeopardize its function or its

physical aspects.
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MR. HOEFERT: Would this include --

MR. BINGHAM: We can't hear you.

MR. HOEFERT®  y,y1d this include a piping system

failure, a leak, as well.

MR. BINGHAM: Yes.

MR. TAJADDODI: Are there any more questions?

MR. VAN BRUNT: :Fred, 'you have been talking here about
a”lot of things. You have talked about some tests that were
run and analysis that had been done and ultimately the
result of all of this is some hardwafé that hés been put
together. What is your program that assures that all of
these basic design parameters and everything else get
factored into this actual procured piece of equipment.

MR. BINGHAM: Why don't I respond to that.

MR. VAN BRUNT: I thought you would.

MR. BINGHAM: If I understand your question correctly
it was how do we get from the design criteria to the as
built equipment in the plant.

MR. VAN BRUNT: And Qow do ‘'you assure that the as built
equipment, inyfacé,'reflects the design criteriag

MR. BINGHAM: I did discuss earlier the fact that we

had several Systems to assure ourselves that the criteria
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did get reflected in the design and in the documents that go

to the vendors, in other words, to procure the equipment., So

with that system that we have for review, we then can demon-

'strate,through the review of the tests of the piece of

equipment in the factory and through inspection, at least
have reasonable assurance that the piece of equipment that
was sﬁipped to thé site doeS)riﬂaeed, meet the specifications.
We all know that there are some variances to that.,_We
pick them: up all of the time through subsequent reviews by
the various 1evel$ that we have in our program.
wa:do we know that it meets the intent and function?
I discussed earlier' that there is a test spec or test guide-
line that is written by engineering that :says this is what
the system is supposed to do. Also there are acceptance
criteria., From that, p£6cedures are written and the actual
piece of equipment is given a functional test in the field.
If not a functional test, a subcomponent-or partial test:will
be conducted.
... The results then are compared with the criteria and
if it does not meet the intended functional spec, that is,

if it does not put out the flow for the conditions it is

supposed to put out for a pump then that information must

be made available to the engineer for review. It may turn
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out in actual application, it is only off a percent or two.
and that ﬁay be acceptable. Or it may be that major modifi-
cations are required. So the end resuit, from the viewpoint
of the=éngineer, the test that is performed in the as built
condition in the field.. Thét is, that whatever the piece of
equipment is,'that it does meet the required criteria.

So, we specify’what it has to do. Then the startup
operation group tests and verifies. that it does, indeed,
perform‘ité intended functionm.

MR. VAN BRUNT: Are there any other gquestions?

MR. HéEFERT: I would like to clarify something.

Bill mentioned that the engineer writes the guidelines. 1Is
it not correct that a sepaéate group wriﬁe; the éuidelines
and the engineers, I believe, review them? " I do not -
believe they ;ptually write the test guidelines.

MR. BINGHAM: No, that is not correct, Norm. The
engineer is responsible- for it. On this particular project
because of thé-resources, we have asked our startup veople
to actually do the actual writing but the approval and
review is by the éngineer and the responsibility is the

I

engineers.

MR. HOEFERT: The actual writing is done by a separate
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startup group then and reviewed by the engineer.

MR. BINGHAM: The approval and review. ie specifies,
he sets the criteria and these people just take the criteria
and put it in a document. That is just for convenience.

Any other questions? Faust.

MR. ROSA: In.this writ%ng and reviewing and approving
of test procedures, what part does the utility play in thaé,
if any?

MR. BINGHAM: The utility reviews the procedures also.
For example, after the procedure is ready for review, at that
same time it is: reviewed by the utility's operation startup
group and engineering‘éroupﬂ Those comments come back to
us and are incorporated as well as éhe comments from the
engineer and our own startup organization. All of those
comments are incorporated into the test guidelines when it
is issued.

So there is a review by all parties. Ail comments
are resolved, documented, y;u can trace the comments through
just as you can on any'other documents. . That forms the
basis for an approved test spec.

The utility gets involved again bhecause they Qill be the

ones that actually write the procedures to perform the test
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and will actually conduct the test and compare the test .
results with the acceptance criteria and will get their
engineer involved again if there is ;ome discrepancy
between the test results gnd the agceptance criteria.

-MR. VAN BRUNT: Okay. Any other questions in this
area?

(No response.)

MR. VAN BRU&T:- Why don't we'take about five minutes
and give the young lady' a break and then we will get back
at it, say, 3:30.r ¢ R

(A brief recess was taken.)

MR. BINGHAM: That co;cluded the item 2 standard review
plan presentation. We would now like to discuss the diesel
generator instrumehtation and control.

'MR. TAJADDODI: This is figure 3-1. It is a list
of all of the diesel generator local"alarms. As you can see
there are éuite a bit of alarms. locally. I don't think it
would be advisable to go through each one of them. I am
only going to refer to the electrical portion of this figure
and if there are any questions, just ésk the question for
each line.

Now the electrical diesel. generator undervoltage and

diesel generator underfrequency, this is only at the time
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that you are paralleling with the system. In addition to that,|.
we have got‘loss of field and reverse power generatoxr load
unbalance, and generator differential which are alarmed -
locally.

This is figure 3-2. It shows the annunciation in the
control room. It essentially duplicates some of ‘the alarms
already coveréd for the local portion. Again, we have got
undervoltage, underfrequenéy, loss of field, loss of DC
control power, local-remote switch in local or off position
alarm, generator differential -~ this' is neutral overvoltage
instead of just overvoltage. This should be corrected.
Negative~-phase sequence‘overcurrent, diesel generator fie;@ '
ground detector, and high priority alarm which includes some
of the electrical trip functions under accident conditions.

This is figure 3-3. It shows the generator protective
fuﬁctions, during: a non accidenﬁ condition while you are
testing your diesel generator. It again has got some of the
trips that we mentioned before, eiectriéally speaking.

You have got loss of field, generator differential, generator
neutral overvoltage, generator voltage, restrained.overcurrent
reverse power, and underfrequency, in addition to some of

the diesel related trips.
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'This‘is-figure 3-4. It shows the generatorgprotective '
functions. under accident conditions. The only time that we
actually trip the dieselfgepéraﬁor under accident conditions
is when you have got one or more of these trips. One is
‘engine overspeed:'and the. other is ‘genérator differential.
Tﬁése are the two which are required. by NRC.

In addition to that, NRC requires that if you are going
to have additional trips that those have coincident logic
and Bechtel has chosen to provide one out of two, taken
twice logic for low lube oil pressure: condition..

Now, we. have contr;l indication in the control room and
the following indications are provided in the control room
among which we have got ampg, voltz, hertz, watts, vars, and
other requiréménts such as. thé remote manual synchronization,
remote manual frequency and voltage regulatio;, manual
governor droop and voltage droop selection, and some others.

This is figuré 3-5. Again these are local indications
in the diesel generator rosms and, as we can see, again some
of the electrical igdicati;ns are manual exciter field
rémoval and reset, three position maintained contact switch
for normal exhaust fan which is a non class 1-E. Two

position switch for the essential exhaust fan and we have
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1 modified this gorticn of our  design. Instead of having two
2 emergency stop push buttons, we now have only one emergency
3 stop push button instead of two. |

4 In addition to those, we have have got the current, -
5 voltage, watts, vars indication also in the local éiesel

6 generator rooms.

7 | MR. BINGHAM: Questions?

8 | MR. VAN BRUNT: Are there any questions? I have one.

9 MR. FREID:" I think this presentation.makes it a

10 1 little bit clearer the question I asked before and that
. 11 was on thé annunciator -- not the individual annunciator --

12 but the local ‘-alarms, we do distinguish between those that

13 are .not bypassed, the ones that vou referred to on exhibit

14 3-4. Those are on a separate annunciator panel.. versus the
15 ones that are grouped, versus those on 3-3. Those would be
16 on separate alarms. .

17 MR. TAJADDODI: Under acéident conditions --

18 MR. FREID: That is not the one I want.

19 MR. TAJADDODI: Is this the one that you want?

20|| MR!. FREID: No,*what I am saying is; are there separate
21 annunciator windows for the ones that are in exhibit 3-3

ﬂ| 29 and the ones that are in 3-47?
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MR. TAJADDODI: Okay. These are trip functions which

are exhibited in the high priority alarm. Okay.

¥MR. FRIED: Yes.

MR.’ TAJADDODI: I am sorry. This is not class 1-E.
You are talking about the accident trip functions, right?

MR. fRIED: I am saying do the annunciator windows
distinguish these two types of alarms?

‘ MR. TAJADDODI: Yes, these alérms are under high priority
alarms. The others -- anything other'thah these are low
priority alarms.

MR. BARROW: John Barrow. Let.me +try to make what
Shelly is saying a little bit more clear because he has
raised a question in my mind. For instan;e, this picture
ﬁas engine overspeed. Now if you go to 3-3, itkalso has
engine overspeed. Both of them 'say generator differential
on both of those. Those are the same window in-each case,
right?
MR. TAJADDODI: That is right. They are the same window.
MR. BARROW: Yes. |
MR. TAJADDODI: - But in an accident condition, you will

bypass this one. You will not bypass the other one and it

‘' will go into high priority alarm showing .you that you are
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under :.accident conditions. You have these trips.

MR. BARROW:. ‘Under accident ‘conditions,;..it will actually
trip. Under non accident conditions -- let's see, those
would trip in either case.

MR. TAJADDODI: They will trip in either case, ves.

MR. BARROW: Okay. .

MR. VAN -BRUNT: Sﬂelly; are you satisfied?

MR. FREID: Yes.

MR. VAN BRUNT: Let me ask you another gquestion. 1In

this whole section 3 here, you are talking about local alarms,

.and -—

MR. TAJADDODI: And remote alarms.

MR. VAN BRUNT: And remote a;arms, etc. and these’
are all‘alarms that appear somewhere on the hoard and give
you a visual indication?

MR. TAJADDODI: That is right.

MR. VAN BRUNT: We have'a lot of CRT capability as
well. Are there ot@er types of signals and sﬁuff that is
not listed here that the operator can call‘up if he so
desires?

MR. TAJADDODI: I think we have listed almost everything.

MR. VAN BRUNT: You have listed everything.
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MR. TAJADDODI: We haye‘listed everything even the ones
which are not electrical. We have listed the diesel related
alarms. Everything is indicated here. This is the whole
thing.

#4R. BARROW: John Barrow. On Exhibit 3—2; the bypass
and inoperability status indication is on the safety
equipmen£ status panel?

MR. TAJADDODI: Yes.

MR.. BARROW: And into that is incorporated every one
of these settings whether it is remote éwitch in the off
position or trips or anything, they are all indica;ed.

MR. TAJADDODI: They are all indicated on the’ SESS
panel. Every one of those trips is. indicated in bypass
condition. |

MR. VAN BRUNT: Carter.

MR. ROGERS: On eéhibit 3-5, you stated that -~ or -
shows two emergency stop push buttons, each with mechanically
interlocked reget buttons, and vou stated that this has been
changed so that you can stop the diegel generator with just
one button. What led to that and does that reduce the

safety aspect.

MR. TAJADDODI: Actually the circuitry was complicated
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and aiso the: fact that we are providing a cover. The reason
for the two emergency stop push buttons was that we were
éfraid that the operator would inadvertently lean against
it and push it and start an undesirable sequence of events.
But one push button with a cover eliminates that possibility..
Also- the circuitry is ;implified and we do not have to resort
to that kind of a philosophy to cope with the accident.

MR. ROGERS: ' This is a circuitry simplification
primarily, is it?> " | ’

MR. TAJADDODI: Circuitry simplification and also we
are preclﬁding the possibility of inadvertently leaning
against by providing a hard cover_ovér the push button to
make sure that if there is going to be a button pushed, it
is going to be done intentionally and not accidentally.

_MR. ROGERS: Does this hard cover have a spring or
something to keep the button covered? .

MR. TAJADDODI: I don'‘t --

MR. ROGERS: Or like gravity.

MR. TAJADDODI: It is a 1lid, I believe, and you lift
it to push the button if anythiné happens.

- MR. ROGERS: The concern that I have is that’the cover

is ‘not over the button.
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|
| 1 MR. TAJADDODI: The cover is over the button all of the
.time. It is over the button all of the time so that if you
S have to push it, you have to lift the cover and push the
- “ | button..
5 1 MR.. ROGERS: It is a two step kind of thing?
- 6 MR. TAJADDODI: Yes, so you cannot do it inadvertently.
7 h MR. VAN BRUNT: Are there any other questiong?
8 ' MR. LU GOW: Yes. .ILu.Gow. You have sevéral items here
9" under non accident conditions that can remove the generator
10 from use. Have you identified how 1ong i£ takes to maintain -+
. 1l f how long you can operate in this condi.t'ion, continue normal
12 | operationsé
13 h MR. TAJADDODI: That is a procedure --‘that depends on
14 what kind of problems you have. For instance, if you have
15 a generator line to ground fault, overvoltage conditions,
16 you can operate it up to a certain point without damaging
17 the generator. That has also got to be part of the operating
18 procedure for the operator to take appropriate action at
19 some time after the accident to cut it down. But it does
20 not have to be done simultaneously, I mean, same time. In
21 other words, some abn;rmalities of the diesel generator
‘ 22 function can be tolerated up to a certain point. Some others
|
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cannot be tolerated. If you have got a solid polted fault
you have got to shut down the diesel generator and this
arrangement will take care of that.

MR. VAN BRUNT: Any other gquestions?

(Né éesponse;):

MRL BINGHAM: Okay. That brings us to the final item
which is- the IE bulletins, ci;culars and information notices.

MR. TAJADDODI: This is f%gure 4-1. Actually what we
have: done on this i; to respond briefly to some of the A
concerns of NRC which are relayved by means of different
bulletins, circulars, and information notices. We have

summarized some of them very briefly in here and will go

with the circulars first. There was a circular 78-09

regarding the arcing of General Electric .'size 2 contactors.
We have been using these type of contactors. However, GE
has corrected the concern and'the problem that we had with
those contactors.

On the 79-02, failuré of 120 volt vital AC power supply.
This was brought about because of the fact that the inverters
being used on that particular utility had two feeds, one
from the DC and one from the: AC, and the AC side had a

common mode failure that caused all four to trip. In our
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design, we do not have a double feed to the inverteré} Ye
have got one feed from the DC batteries which acts like a
surge - tankixand:not'all.four inverters can be affected
irrespective of what kind of AC disturbance is encountered.

So we have a different design from the one described in

79-02.

79—05,'there was an IE bulletin, circular, I should

‘say, regarding the qualification of the terminals and how

they should be qualified. Actually, we are trying to
qualify all of the terminal blocks for LOCA and mainsteam
line break i;side;céntainment. We are going to have these
terminal blocks:ins%de-the terminal boxes to preclude the
possibility of any adverse affect and qualify the terminal
blocks with the te;minal boxes.

In the caée of the transmitters, we are:going to use
solid cohductors~passing through gualified seéls to p?éclude
the possibility of humidity going through the wire.

This is figure 4-2. It addresses the IE bulletins
issued since 1977. The bulletins in ordér are 77-02, failure

of Westinghouse AR relay. We are not using the AR relay

that failed. Actually the one that failed was a 1étch type

and we are using the magnetic only type and I understand

A}
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even that one has been recéified,by now by Westinghouse.

77-05 and 05A : pertaining'.to .~- thisiis an electrical
connector instead of generator. This is a typing error.
It should bé»electrical connector assemblies. Now the
connector type which is used on Palo Verde is diffe;ent
from the one that caused the failure unéer 77-05 and 05A.
We are psing a differené design.

78-01, flammable contact arm retainer in GE CR120A relay.
We actually do not have this relay that failed. e are:
not using CR120A in our design..

78-02, terminal block qualification. I stated briefly

‘before that they will be qualified to meet 323-1974 and we

are going to use NEMA type 12 enclosures for control and
instrumentation cables.

78-05, auxiliary contact mechanism failure on GE CR1l05X,
we are actually using CR205X instead of CR105X, so we should
not have any problem. %We ;re using that for both class 1-E
and non class 1l-E portions of the electrical system.

78-06 calls for the problem with defective Cutler-Hammer
type M relays. We are not using any Cutler-Hammer relavs in
our design.

This is figure 4-3, loss of non-class l1l-E instrumentation




" ' - | 166

1 | and control power bus during operation. I understand this

2 portion of the bulletins was addressing the design that did

S LR not have any redundancy in the non class 1-E portion. We

4 actually have got 2. ungrounded non class 1-E instrument

S distribution panels and 4Nungrounded vital class 1l-E panels.

6 Some' of .the functions of the non class 1-E are duplicated

7 in a 'portion of class l-E. éb any failure of any one of

8 those is not going to.degrade the system.

9 Finally there was an information notice of 79-04,

10 degradation of ESF. This portion of the column was addressed
. Al : believe by the ACRS presentation some time ago. We have

12 shown that our design cannot cause a single event that will

13 bring the whole unit down.

14 MR. BINGHAM: Questions?

15 MR. DUNNING: You say that all non l1-E instrumentation

16 has a 1-E countergart.

17 | MR. TAJADDODI: A good portion of them have because

18 it provides for 2 ungrounded non class 1-E and 4 ungrounded

19'| class 1-E. This is a requirement of CE to make sure that we

20 have got -~

21 MR. " gerryg: This was a very poorly worded response.

. 22 ’ I wonder if you mean -- it seemed like you skipped over that







- a2

Y

(2}

(o]

o

® 3

Lle]

10
11
12
13
14
15
16

17

20

19’

21

22

3 mss s v ome  @a s —en - . - = e P - -

167

one.
MR, VAN  BRUNT: . Why don't you take a stab at it, Dennis.
MR. REITH: I am not familiar with the subject of the
bulletin. The way that'isAwritten; obviously we do not
have, you know, normal chilled water system has instrumentation
that is non 1-E. We do not have a 1l-E counterpart for that.
MR. TAJADDODI: Let mé elaborate on the wording. It
might be conéusing; There ;re‘some non class lTE instrﬁmen-
tation which‘are'vitatho the operation of the plant and is
part of the 1-E system. Now, they are not duplicate
systems but #ﬁey are like a support system that are required
to be functional and:they‘are redundant also. You have two
class 1-E portions. So if one portion of the class 1l-E
fails the other portion of the non class 1~E is available
to back up those systems and it is not meant as a duplicate
of the class 1l-E portion of the instfumentation but they are
necessary for the function of the system. I think here
the CE is here to -- if there is any contradiction in my
remarks to either elaborate on that o¥ refute that.

MR. BINGHAM: Okay, Tom.

MR, PRICE: This is Tom Price. I ‘think what was
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addressed recently, just now, was the control circuits.. We
l' have a redundant control scheme with reliability that is non
class 1l-E. To maintain 106 percent power, full operation,
|| you need one or the other of the control schemes but that

is not the 1~E circuit nor is it necessary for the safe shut-
’| down protection of the plant. I think that is what you were
| addressing but I am not sure.
MR. TAJADDODI: That is right. That is what we.intended.
" The bulletin was on a plant -- I don't remember exactly which
one it was --— a failure of a non class l1l-E caused the plant

to shut down. All we are trying to say here is that we have

got that but: we have two redundant ones.

MR, VAN BRUNT: Karl.
MR. KREUTZIGER: Karl Rreutziger.. Could you describe

briefly the non class 1l-E DC system and non vital AC system?

You have been referring to that throughout the presentation
and I would like to have a clarification. of the non class
1-E vital AC and how it backs up the DC. Are there two

non class 1-E 125 volt batteries?

MR. TAJADDODI: No. The 120 volt system is not a
battery system. It is a regulated AC system which is fed

from the non class l-E transformer source of power. '
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MR. KREUTZIGER: We' talked about medium voltage
switch gear having: control power. We said that control
power' came from a non. class 1l-E battery.

MR.. TAJADDODI: That is right. We have two noh class

I-E. batteries..

MR. RREUTZIGER=. THat:.is-what I wanted to clarify was

_what the non class 1-E system -- could you just clarify --

are there two 125 volt batteries?
MR. TAJADDODI: There are two 125 volt non class 1-E

batteries serving the plant for miscellaneous. use of the

"non class 1-E portion of .the  system.

MR. RREUTZIGER: But there aré no” inverters that go
to 120 volt non class 1-E vital AC system?

MR. TAJADDODI: Right.

MR. KREUTZIGER: They are strictly a regulated transfor-
mer? |

MR. TAJADDODI: The two that we are mentioning in here
are strictly reguiated transformers, ungrounded secondary
transformers that are not fed from the inverter. They are

fed from the non class 1-E source of power without any

.battery backup for it. There are no inverter backup sources

for those two systems.
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MR. VAN BRUNT: Did you get your question answered
satisfactorily? I am not sure you did.

MR.. DUNNING:a Well, I would ask, was- it someone from
Combustion Engineering speaking to instrumentation power
loss?

MR. VAN"BRUNT: yes.

MR. DUNNING: Is there a corfesponding - I woul&
iéagine there is a corresponding compieﬁent of‘equipmept in
the balance of the plant for which Bechtel woﬁld~respond?

MR. TAJADDODI: I do not understand the question.

MR. DUNNING: Has there b;en a look to see what instru-
mentation you lose if you lose a bus? The concerns here have
been primarily associated with the B&W plant and some
integrated control systems and some o£ the problems
they have had. The Crystal Riverlevent‘was addressed in a
circular letter but in those instances, their oroblem was
that the loss of the bus caused the loss of a great deal of
instrumentation and the questign is: to what degree have you
looked at the normal power plant operétions. Are you going
to totally rely on safety systems on the loss of a bus and
have you looked at that from both aspects, both as to the C-E

supplied equipment and utility supplied equipment. Is that
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an item that this Board éﬁn involve itself with?

MR. VAN BRUNT: Do you want to comment.

MR. REITH: Yes, I can say th; same thin§ that CE stated,
mainly that all of the equipment required to safely shut
down the plant, in the balance of the plant, is powered off
of class l-g power. But that is not addressing everything
that you -- |

MR. DUNNING: If«it is on the same bus that does not
help-&ou if you lose that bus. That is the concern, have
you lookéd to see thgp it is distributed éo that a single
bus loss does. not leave you in a blind condition.

MR, KEITH:. As far as our class l1l-E instrumentation,
that is distributed., We have four different ingtrumentation
power supplies.

MR. TA&A;bODI: -Four redundant, I should say, four
completely redundant instrumentation power supplies.

MR, KEITH: Yes.

MR. TAJADDODI: So actually if you lose one of them
you are going to actuate a shutdown, accident condition.

It is two our of four but you should have at least three to

be able to operate. So we have a completely redundancy in

the class 1-E portion. The non class 1l-E portion also
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has(got.twé different sources: of AC system. For mitigating
an accident, we:r have got enough reéundancy to meet the
requirement.

MR.. DUNNING: These were not particularly accidents.
They started out by the loss of a bus for controlling one
kind of implied céndition. It left the operator without
much guidance as to what condition tge plant was in. It
was not a question of whether safety systems are going to
work because you have redundancy and things like that. It
is-what-you have - tied on to socme of -these buses.

MR.. TAJADDODI: You have only one instrumentation bus,
right?

MR. DUNNING: I don't have --

MR. TAJADDODI: You see: ==

MR. VAN BRUNT: Just a minute.

MR. KREUTZIGER: Could I clarify -=- I would like to speak,
not on the project operations bu£ in my capacity as Chief
Electrical Engineer, Bechtel Power Corporation's offices in
Norwalk. I am aware of “the information that has been distri-

buted with respect to the Crystal River operation. Within

the Bechtel Power Corporation, within the Los Angeles Office,

the Chief Electrical Engineer reviews as much literature
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as- is received. We éroduce what we call electrical bulletins.
I ha;e issued to all projects in the last I think about two
months ago the requirement to review the criteria that I
think was stated in that circular. Specifically to review
the non nuclear aspects of operatipns with respect to
transient cénditions.that could occur that could cause a
similar happening as it did in the B&W plant.. That infor-
mation to my knowledge has not yet been responded to by the
project Bechtel team to me as the chief engineer. All
projects within the Los Angeles Power Division were asked
to review in accordance with those NRC criteria that was
received to determine whether or not a condition could

occur ~-~ if a transient condition could occur -- that

could be detrimental to potential plant safety requirements..
This project has not yet responded to that bulletin.

MR. DUNNING: I guess what I am getting at is that a
presentation is being made on Palo Verde with respect to
addres;ing the bulletin and I kind of get that when the
presentation was made, it was basically there is no problem.
I was just wondering if that is what the Board's assessment
is or if that should be a part of this review process?

MR. TAJADDODI: Karl, we have looked at that evaluation
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for Palo Verde and essentially on the CE System 80, we do
not have a problem because of the fact that our instrumenta-
tion circuits are all split among redundant buses. That is
the reason we have redundant buses. But on the other jobs,
I am not so sure whether we have a response of that kind but
for Palo Verde, we have:&o;ked into that and we have ascer-
tained that we cannot have a compléte failure of the whole
thing because of one bus losing ité power. Because of the-
fact thaé.we have a redundant 125 volt system and the CE
NSSS system with two ungrounded sources.

MR. KREUTZIGER: You hrénsayihgwyou.havemreviewed-that
and. provided an ihput Eack?

#R. TAJADDODI: We have reviewed it but wheth;r or not
we"have pro&ided an input é& you officially is a different
story.

MR. VAN BRUNT: Let me just comment from the applicant's
side of this‘particular situation. As a matter of course,
when all of these IE bulletins come out whether thev require
action or not, we, as a norma}.matéer, submit that to both
Combustion and Bechtel or any other appropéiate contractor,

if that is necessary. dWe ask them to-evaluate that and

comment upon it as it relates to Palo Verde. We did, in fact,
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do that with this particular itéﬁ; The project team from
Bechtel has, in fact, responded to us. .I honestly do not
rem;mber the detaiis of that. response at this moment. I
think Carter: wants' to commentvrel;tive to that. I would

like to add this as a punch list item and we will make

. some- comment or make some specific response to your request

on this particular issue.
MR. ROGERS: Carter Rogers. The question on.Crystal

River is one thaé I am familiar with. I raised it. at the last

. Safeﬁ& Board. meeting and it was-discussgd at that meeting

with regard to the DC power systems. The failure that
occurred at Crystal River was' initiated by a non class 1-E
DC system when there was a ground fault on that system.

Because of the DC power implications, I raiged the issue

~at the safety Board. Prior to doing that, I had been to a

presentation'made by the plant manager at Crystal River and
been through the total sequence of events with him. I compared
that to the Palo Verde design and I am satisfied myself that
our design is sufficiently different that an incident of that
type would not give us a problem. |

MR, VAN BRUNT: But we wili verify that and make some

reference to the specific detail engineeriné response that
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we receive from Bechtel.

MR; BINGHAM: Ed4,. you did. receive a response from us.

MR: VAN BRUNT: Yes.

MRE'TA&ADDODI:. We. have got a three page letter to you.

MR. VAN BRUNT: Yes, ébsolutely. I just do not remember.

MR, TAJADDODI: That is. why I am saying that we have
responded butiyou.may‘ﬁot be aware of this because you did
not get-a copytqf it. '

MRy VAN BRUNi: Are there any further questions. I have -
one myself. Carter.. |

MR. ROGERS: Going back to another page, exhibit 4-2,
there are a,nﬁﬁber of bulletins in there where the responses
you have' given.to those: bulletins are such as, 'the design
does not have GE CR120A relay' or this’ 'connector type is
not used in containment' and so on and so forth. Now,
obviously the design is still proceeding and we are still
going on with the purchase of new equipment. How can we
be sure' that someone does not put one of these faulty pieces
into the design after you have made thaﬁ statement?

Secondly, how did you go-about determining that we did

not have that equipment?

MR. BINGHAM: I will see if I can respond with an overview
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Co- that..

MR,‘ROGERé: Okay.

MR. BINGHAM: As you know, when a lette:"comes in, our
procedure is to sénd.a subsequent letter to eagh of the
suppliers involved. Sometimes it is just one or it may be
several to make sure that.in their piece -of equipment,lthat
particular component is not used or if it is specified by
Bechtel that itKQas not the piece of eéuipment that was used.

Let's assume that we have identified that there are-
no pieces of equipmént. &here would be no reason to assume
that piece of equipment in since we have not specified it.

In addition, the QC' for installation in the field, we do
chgck the installatiop ;gainst the drawings and when startup
comes, we make sure that they have everything that thev are
supposed to have that is on the drawings.

Let's take the other case, Carter, that we did find
that there was one of these components. We would then make
thé appropriate changes’to remove it or repair it or make a
disposition in some fashion. Depending upon yhether this was

a component that was defective as a result of a Part 21 on

another vendor which we have seen, we would process it and

write a deficiency evaluation report to demonstrate that we
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had dispositioned it in the proper manner. So, we have
another. system that we use if it was.one of these kind of

components. That is briefly how we cover it. Maybe you

- need. some amplification and clarification on it.

MR. ROGERS: Let's go through one more time. Let's say
that a bulletin comes But 80-whatever and it says, don't
use piece of equipment "X"." So we go thgough with an
analysis;and we determine that we do not have that piece
of equipment in the plant design at this time. So we make
a statement and the statement appears at a hearing such as
this or a presentation like this that we don't have it.

MR. BINGHAM: We have done more than that. We have
gone on record to the utility that it is not included in
the design. A

MR. ROGERS: But as changes happen, say, something comes
about later after you have maée this review, how do we' insure

that piece of equipment "X" is not put into the design later?

MR. BINGHAM: Well, first of all, if we were going to

have to have this piece of equipment, we would have to procure

it.

MR. ROGERS: Yes.

MR. BINGHAM: That would mean that we would have to write
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some sort of procurement document to go out and buy this
particular piece of equipment. It seems to me that there

are probably two levels of defense. First of all, we

wouild présume that the manufacturer that. provided the faulty

pieces of equipment would no longer be providing it and
would. control that through théir own QA program so that we
could no longer order it.

Second level would be that we would be relying on the
specifying engineer ﬁhat4designed it to make sure thaé in
his particular discipline, say electrical, that that parti-
cular piece of equipment would not be procured  and that as

a backup.system from the bulletins that Karl mentioned

earlier .where the chiefs send out a technical bulletin that

says, 'don't do this' and give direction and training to thé
technical people to preclude this from happening. So there
are‘severalnareas of this whole umbrella of assurances that
that woul& nét happen. You have the vendor, you never
procured it, and you.have people who review the procurement
specs, you have the bulletins and directiohs from the chief,
and then the individuals working '’ who have this knowledge
that you should not use this piece of equipment.

MR. ROGERS: Bill, you are responsible for home office
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engineering. Assume that field.decides to buy this piece of
equipment.
N

MR. BINGHAM: I am responsible for all permanent plant
equipment.

MR. ROGERS: All right, what does that mean?

MR. BINGHAM: It means that if it is part of the permanent
design that I am responsible for it. If it is a temporary
piece of equipment or fixture that will be removed and not be

part of the: permanent design then that is something else.

MR. ROGERS: Can field purchase permanent plant equip-

MR. BINGHAM: Field can purchase permanent plant equip-
ment but specifications are reviewed by the engineer.

MR. ROGERS: Does that include a licensing review?

MR, BINGHAM: Yes, if applicable.

MR, TAJADDODI: If it is a piece of class 1-E equipment,
it has to be. If it is non class 1l-E --

MR. BINGHAM: If appl%cable.

MR. TAJADDODI: -- if applicable.

MR.. VAN BRUNT: Bill, following Carter's question a little

more, what about sub tier vendors? Take the case of Combustion

which may be an even more difficult situation where we send
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1 this to them and say,lyou know, do you have any of these in
2 your supply and, if they say they do not have an item, they
S manufacture it, and that is probably fine, but when C.E.

4 I goes out and buys something mayée down two or three tiers,
5 how are'we. assured then that this relay or whatever the

6 questionable item is does not appear in a sub tier supply?
MR. BINGHAM: As you know, in our other meetings, Ed4,

we have talked about how to: preclude this from happening

© 0O 2

and Bechtel has taken on the task of independent review

10 of such suppliers as. Combustion Engineering to assure that

il indeed they have.doné.a thorough job in assuring thét even

12 their sub tier vendors don't have this piece of equipment.

13 Again, I would like to indicate that things that have

14 come as a result of a bulletin, generally, are as a result

15 of a reportable deficiency to Compliance (IE) gnd vendors

16 through their own programs and through the NRC Compliance (IE)

17 reviews really 'say, hey, fellows, you just cannot provide that

18 component any more and essentially it is not available to

19 anybody to incorporate. I think that would probably be the

20 first line of defense.

21 MR. TAJADDODI: Unless the deficiency is rectified.

22 MR. BINGHAM: Yes, if it is rectified, it is not a
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deficiency.

MR. ROGERS: Bill, in your answer to one of my questions
a moment ago, you said that there was a licensing review of
applicable pieces of equipment. I assume there is some sort
of criteria that states. what is applicable and what is not.
Is that correct..

MR, BINGHAM: Yes, there are criteria, précedures, and.
special block for review bv the licensing group on all changes,
all design changes.

MR. ROGERS: So that is an auditable type of review?

MR. BINGHAM: It is auditable, absolutely.

MR. VAN BRUNT: Are there any other guestions?

(No response.)

MR. . VAN BRUNT: Fred, before you f£inish, I have one
other here.

You talked about a number of items here where you just
say, the reason this particular IE Bulletin is not a problem
is because we do not have any. 1Is there any analysis made
of what the root problem was within the relay. Just because
it is not a GE relay GR120 or whatever, Westinghouse nay

make a relay that has the same problem with a different

number that nobody'has really had a problem with yet. So,
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does‘somebody take a look at. the category of the r;lay or the
characteristics _of the relay or what the root problem was
and then take a look at the relays that we have specified

and determine: whether we ought. to be doing something about

a relay that has not failed. yet?

MR. TAJADDODI: No, we ﬂave not done that. Actually,
we have addressed the IE Bulletins the way they are without
going and doing a lot more work than the IE Eﬁlletins ask
us to do. If there is a generic problem‘coimon to all kinds
of relays of the same kind then MNRC will address tge generic
problem and at that time we are going to look into the actual
construction of the equipment.» But as far as the IE 3Bulletins
are concerned, we only addréss the IE Bulletins the waé they
ask us to addfess*them.

MR. VAN BRUNT:H I understand that is what you are asked
to do bué —

MR. TAJADDODI: We-do not look into Ehat, no. We have
not looked to see whether other equipment of a similar nature
has a problem.

MR. VAN BRUNT: I guess I am questioning whether we

should.

MR. BINGHAM: In some particular areas, if there are
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1 generic issues across:s the corporation, these are looked at
2 through the chief's offices and there are subsequent infor-
5 mation that come to the: groups.
4 MR. TAJADDODI: But if. they are generic.
5| MR. BINGHAM: Yes, that is riglit..
6 MR. TAJADDODI: But if there is an AR relay problem,
4 we don't go out and see whether GE has a similar problem
8 or Cutler-Hammer has. a similar problem. - We just see whether
9 ﬂ we are using that particular relay or we are not using that
10 particular relay.

. :11 MR. VAN BRUNT: I guess I should address this question

12 to Karl. In your capacity within Bechtel, would you do

13 that kind of review? ‘
14 l MR. KREUTZIGER: Bechtel has a program called Problem
15 I Alert Program' that is coordinated between all of the Bechtel

16 Power Division offices, Gaithersburg, Ann Arbor, San Francisco,
17 douston, and Los Angeles:.. Each discipline has a designated

18 “ chief engineer in one of the offices who is responsible to

19 systematically review LER's, circulars, bulletins, and other
20 u information that we get back from startup reports, problem
21 reports, etc. and to determine whether or not in comparing

. 22 design deficiencies exist. If a design deficiency is
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Aetermined to exist through the reviewﬁof the chief engineer
and his staff, it’isztpen issued to all of the Bechtel Power
Corporation offices as a problem alert. Each chief engineer
then is - required to canvas. all of his nuclear projects ahd

to have:them respond: and have documents-on.-£file.'in.the

chief engineer‘'s office: whether or not that is atypical to
each prodect: that has been designed by.Bechtel. We primarily

concentrate our efforts in design areas and not manufacturing

areas. ;We do issue through bulletins, as I mentioned earlier,

manufacturer problems or manufacturing problems.

Our problem alert system is primarily involved with

.:design=p:oblems_if&Bechtel~has-responsibility?in~specifyiné

Y

designs.. That,would include things in our specifications. We
review our specifications, our drawings, our standards, to
determige if a:deficiency exists. But we do not systematically
take. every failure report and try to do an across the board -
analysis: if a generic product problem might exist between one
manufacturer and another. Although we have found instances
where that has ‘'occurred and we have f£lagged that through a
problem.alert, we do not have -- there ig not a systematic
program.that we try to do that.

MR. BINGHAM: Any other gquestions, Ed?
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MR. VAN ERUNT: Yes.

MR.. ROSA: Take 78-05 there, It looks like you substi-
tuted the GE 105 to the 205.

MR. TAJADDODI: Just the other way around, the 205 for
the 105.

MR. ROSA: Okay, the other way around. So that is
probably a very‘similar thing. So now would you £ind some-
thing in Bechtel that shows the difference there..

"MR. TAJADDODI: The-similarity .is only in the identifying
features and not in the number. The construction of the
relay is not -- it miéhﬁ be similar in 50 percent of the
case but not similar ihzthe area that failed. So just the
number does not réally constitute similarity because the
number in a CR is common to both of the relays. It can be
a completely different item. Just because they both have
CR and 05X does not constitute similarity necessarily and
they are different in design. If there is a problem with
the 105X, we look at it and find out if 205X does not have
the same failure mechanixm.

MR: KREUTZIGER: I might clarify one othef aspect. GE
has a service advice bﬁlletin that they circulate not only

»

through architect engineers but the utilities. As Bill







v ¢

Ol

10
Al
12

14
15
16
17
18

19 |

N

22

187

Bingham indicated, if a préblem:is found in a GE type of
relay, they --.to my. knowledge, we receive all of the GE
seévice advice -- would tell us specifically what the proﬁlem
was. In many instances, théy“will tell us this was a problem
during a manufacturing date. of so many months. It was
shipped during a certain period and there might be a repair

that you could make to that relay itself and they would tell

_you that a repair kit is obtainable through a certain part

number or a certain office. So the manufacturers do take

the primary lead in distributing to the industry, through

their product information bulletins, the problems and
identifying the scope, fhe manufacturing date where the
problem occurred, and whether or not the relay has a
suitable alternative or whether or not it can be adeguately
repaired. So, I think that is utilized by utilities and

all of the industry to make sure Eﬁét‘we then survey our
equipment to insure that we have not used defective material.

MR. BINGHAM: A¥e there any other questions, E4?

MR. VAN BRUNT: . Does anybody have any other questions
at ;his point about any of the matters that have been
presented thus far.

(No response.)

MR. VAN BRUNT: Bill, do you have any comment? Does
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1 anybody have. any comments. they want to make? I want to go
20 back throuéh and verify that we have all of the items that

S we punch listed as we went'aloné and everybody has agreement
4 so Bill's people know which items they have to respond to.’

5 MR. BINGHAM: That completes our presentation.'

6’. MR. VAN BRUNT: Faust, do you want to make any comment
.7 or does=;nybody want to make any comment?

8 MR, ROSA: No, I do not think I have any more comments.
9 If there*arerany‘members of my branch here who have something
.10 that they would like to have clarified, this is the opportunity

.' AL MR. VAN BRUNT: Hearing nothing, Bill, will you slowly

12 read off the list that you got. I think Dennis has been
13 | taking a list for Bechtel. Would you verify that you have
14 the same list and we can compare lists and make sure we

15 cover. all of the items.

16 MR. QUINN: Yes, Bill Quinn. The first item that I
17 have is: was a spare ESF transformer purchased? This was
lBl in reference to figure 1-5.

19

| The second item was Mr. Ban Brunt's question: what is

20 the degree of separation between electrical and mechanical

21 systems on the same train. That was Ed's question and he
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may feel now that his question has been answered.

MR. VAN BRUNT: I think as far as that item is concerned,
I was satisfied; Later on,. it ;as dealt with and I am
satisfied with the answer. I don't.think that requires any
additional information.

MR. QUINN: The third item is. in reference to figure
1:4. Is there a door on the double walls on the top of this
figure? If so, are there securitybannunciationé on theldoor?

The fourth item is: ;re there any operational problems
that ﬁay develop due to the sequencing of one load group if
the second load group if still operating in the normal mode?
This.was in reference to the section 2-C in the presentation.

The f£ifth item is: where does the power source originate
which would supply power to the pumps that is to supply
suction to the two diesel generator storage tanks? Also can
these tanks be cross connected an&, if so, how is the power
supply supplied to the pump in a cross con;ect mode?

The gixth item was in reference to SRP page 8.3.1-1ll.

'That item was: could Bechtel provide diesel generator loading

profile curves, voltage and frequency recovery characteristics
curves and response time of excitation system to load varia-

tions.
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MR. VAN BRUNT: Okay, Bill,»with regard to that quest%on,
my recollection-is that the answer was yes. In response to
a question from me they indicated if they wanted that infor-
mation, they would request it but no further action was

required right now.

| " MR. TAJADDODI; Let me make a comment on that one. You

mentioned the response time of the excitation system. I

do not believe we have the test. pertaining to that because
they are not really relevant. What you would like to have is
actually the responsé of voltage and frequency and not the
excitation system. Of course, the excitation system has
to be fast enough to do the job‘that-was‘requiréd for the
voltage to come up but I do not believe we have a test for
the excitation system response time. I think that is a
cénfusing part of that question.

MR, QUINN: The SRP specifiéally says that the NRC
reviewer has to .review those items.

MR. TAJADDODI: I am not so sure that the requirement --

MR. RQSA: I believe that the interpretation of that
is that if the voltage and frequency response is in accordance
with the requirements, the excitation system response

characteristics are acceptable.

i ‘ MR, TAJADDODI: That is the way it should be addressed
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and not to have the excitation response test. We don't have

anything like that.

MR. VAN BRUNT: I think the end result is that no further
action is required right now. But if the Commission does
require -- does request that information, we can provide it.

MR. TAJADDODI: For that particular item.

MR. VAN BRUNT:"NO further action is. required.

MR. QUINN: Bill Quinn. The seventh item was to provide

the results of Bechtel's review of document CR 0660 entitled

Enhancement of Diesel Generator Reliability..

The eighth item was to'verify the insulation class and
temperature rise for the diesel éenerator. This was in
reference go section 2D éf the presentati?h.

Item Aine is in reference to exhibit 2H-4, item 2H-B,
does reg guide 1.63 allow: thermofusing of field cables.

MR, REITH: .I don't knoﬁ that that is so much an open
item on the presentation. .

MR. TAJADDODI: Irréspective of whether it does or not,
Faust Rosa has'made the position quite clear on that.

MR. VAN BRUNT: Well, I think that we owe a re;ponse.

Faust has indicated his interpretation of what the particular

reg guide -- I don't remember the number -- said.







~

O I

ol

10
1l
12
13
14
15
16
17
18
19
20

21

22

« smas « s e v - s amemaw: te W & - amAemms  s=1 —w - e

192

Mﬁ; ROSA: 1l.63.

MR.. VAN BRUNT: 1.63 said and I think what I asked was
that you go back and verify what our égs%tion was and that
yéu,communicate that either through letter or whatever vehicle
we use and we will have to resolve the issue. So it is an
item that was raised here aﬁd does require a response.

| MR. QUINN: nain Quinn again. The last item I ha'adu
item 10, was to péovide the results of Bechtel's review of
NRC IE.Bulletin 79-27 relating to design of the design of
PVNGS and has Bechtel looked at conditions brought about
by failure of-a non class-1-E bus. This item referred to
exhibit 4-3 of the.'presentation.

MR. VAN BRUNT: Are there any other items that you have
on your list, Bennis?

MR, KEITH: Yes. One was the concern raised by Faust
Rosa on the training of the diesel generator maintenance
personnel. That w;uld be APS, would it not? You know,
rather than a Bech;el item.

I had another., I have "“check: the. NRC' testing require-
ments" and that is drawing a b;ank with me as to what that is

related to.

MR, ROSA: That is the preoperational testing of the
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overall AC éo&er distribution system to ve;ify that the
analﬁéis that calculated the voltage drops were valid.

MR. VAN BRUNT: I think, Faust, in that.connection you
indicated. there was some standard questions we were going
to get about that.

MR. ROSA: Right.

MR. VAN BRbNTf Could we. give you an action item to
get us that question as quickly as we‘possibly can.

MR.. ROSA: Yes, we will get that to you.

MR. KREUTiIGER: Are those the standard questions
fr;m NRC..

MR. ROSA: Yes.

#R. KREUTIZER: We have a. copv.

¥R.. TAJADDODI: Let me clarify a second. There is a
bulletin which was sent to the operating utilities, the
one covering design which has thirteen point criteria on
how you are supposed to do you} analysis.

MR. ROSA: That améunts to the same thing except in much
greater detail. . ~

MR. TAJADDODI: Yes..

MR. ROSA: For operating license, we use our standard

questions -- our standard grid position which is in four
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parts and that fourth part in generai'terms requires that the

’original analysis and the models used and so forth be veri-

fied by test measurements with the system in operation. Wow,
you respond to that and forget about what was sent out to the
operating plants because it amounts to the same thing but it
so happens that the Di;ision of Operating Reactors when they
were handling operating plants sent those out to operating
plants and the Division of Operating ReactorswiS‘no longer
in existence. The Division o§ Systems Integration now
handles both operating problems and license reviews. There-
fore, we are applying the license review version of that
position.

"' H¥R. TAJADDODI: Do I understand that that particular

position has been rescinded or integrated into the new ones.

MR. ROSA: For operating plants that still has to be

' responded to.

MR. VAN BRUNT: Dennis, do yvou have én§ other items?

MR. KEITH : ,.o. |

MR. VAN BRUNT: If that is the complete list, I believe
that we are  finished with this discﬁssion for todav.

I will declare this meeting closed. fThank you all
for your participation.: '°

(Whereupon the meeting.was closed.)
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AC POWER SYSTEM REVIEW BOARD AGENDA

1,  SYSTEM OVERVIEW

2, STANDARD REVIEW PLAN PRESENTATIONS

A
B,

C,

Dl'

E.

F.

-G.

H,

SYSTEM REDUNDANCY REQUIREMENTS

SINGLE FAILURE CRITERION

STANDBY AND PREFERRED POWER SYSTEMS INDEPENDENCE
STANDBY POWER SUPPLIES

IDENTIFICATION .OF CABLES, RACEWAYS, AND TERMINAL
EQUIPMENT

VITAL SUPPORTING.:SYSTEMS

- SYSTEM TESTING “AND SURVEILLANCE

OTHER REVIEW AREAS

3.  DIESEL GENERATOR INSTRUMENTATION AND CONTROL

4,  1E BULLETINS, CIRCULARS, AND INFORMATION NOTICES

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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2, SRP ACCEPTANCE CRITERIA

REQUIREMENT |
A, SYSTEM REDUHDANCY REQUIREMENT : SIG
GENERAL: ENGINEERED SAFETY FEATURE PVNGS HAS REDUNDANT ESF SYSTEMS.
(ESF) SYSTEMS PROVIDED TO MEET GENERAL EACH ESF SYSTEM HAS ACCESS TO A
DESIGN CRITERIA 33, 3u, 35, 38, ui, ' DEDICATED ONSITE STANDBY POWER
AND 44 SHALL BE REDUNDANT SUCH THAT SOURCE AS WELL AS THO QFFSITE
A SINGLE FAILURE IN CONJUNCTION WITH (GRID) SOURCES.

A LOSS OF OFFSITE POWER (LOP) SHALL
NOT IMPAIR SAFETY SYSTEM FUNCTION.

SPECIFIC REQUIREMENTS.

1. REDUNDANT 10AD GROUPS
(IEEE-308, R.G. 1.6, CESSAR GDC 17)

THE ELECTRIC LOADS SHALL BE THO REDUNDANT LOAD GROUPS ARE
SEPARATED INTO TWO OR MORE REDUNDANT PROVIDED
LOAD GROUPS ‘

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 2A-1







REQUIREMENT f
A SYSTEM REDUNDANCY REQUIREMENT DESIGH FEATURE
© 2. . SAFETY ACTIONS CIEEE 308)

THE SAFETY ACTIONS BY EACH GROUP EACH GROUP HAS ITS OWN INDEPEMDENT
OF LOADS SHALL BE REDUNDANT AND SAFETY ACTIONS

INDEPENDENT OF THE SAFETY ACTIONS

PROVIDED BY ITS REDUNDANT

COUNTERPARTS

3| MER..SU.EELX (IEEE"308) RIGI 1.6

EACH OF THE REDUNDANT LOAD GROUPS EACH LOAD GROUP HAS ACCESS TO THWO
" SHALL HAVE ACCESS TO BOTH A PREFERRED OFFSITE SOURCES (ONE IMMEDIATE AND
AND A STANDBY POWER SUPPLY, EACH POWER  ONE DELAYED) AND ONE ON-SITE STANDBY

SUPPLY SHALL CONSIST OF ONE OR MORE - POWER SUPPLY
POKER SOURCES, :

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 2A-2
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e

REQUIREMENT

A, SYSTEM REDUNDANCY REQUIREMENT

4,

COMMON POMER SUPPLY (IEEE-308, GDC 17)

THO OR MORE LOAD GROUPS MAY HAVE A
COMMON POWER SUPPLY IF THE CONSEQUENCES
OF THE LOSS OF THE COMMON POWER SUPPLY
TO THE LOAD GROUPS UNDER DESIGN BASIS
CONDITIONS ARE ACCEPTABLE.

PREFERRED POWER SUPPLY DESCRIPTION
(1EEE-308, R.G., 1,32, GDC 17)

THE PREFERRED POWER SUPPLY SHALL
CONSIST OF ONE OR MORE CIRCUITS FROM
THE TRANSMISSION NETWORK OR

- EQUIVALENT SOURCE OF ELECTRIC

ENERGY TO THE CLASS 1E DISTRIBUTION
SYSTEM INPUT TERMINALS.

NO COMMON POWER SUPPLIES ARE PROVIDED,

TWO CIRCUITS FROM THE OFFSITE SOURCE
SERVE AS PREFERRED SOURCE OF POWER,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2A-3
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REQUIREMENT :
A, SYSTEM REDUNDANCY REQUIREMENT DESIGN FEATURE

6. - PREFERRED POWER SUPPLY -AVATI ABIL ITY
(IEEE-308, R.G. 1.32, GDC 17)

A MINIMUM OF ONE CIRCUIT FROM THE THE DESIGN PROVIDES FOR TWO IMMEDIATE
TRANSMISSION NETWORK NORMALLY SHALL CIRCUITS FROM THE TRANSMISSION SYSTEM,
BE AVAILABLE DURING OPERATION. IF

ONLY ONE CIRCUIT FROM THE TRANSMISSION

NETWORK IS NORMALLY AVAILABLE, THE

DESIGN SHALL INCLUDE A PROVISION FOR

ALTERNATE ACCESS TO THE TRANSMISSION

NETWORK., THE CIRCUIT THAT IS NORMALLY

AVAILABLE SHALL BE DESIGNED TO BE

AVAILABLE WITHIN AN ACCEPTABLE TIME

FOLLOWING A LOSS-OF-COOLANT ACCIDENT,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 2A-4







(R.G, 1.6, R.G, 1,32)

EACH A-C LOAD GROUP SHOULD HAVE A
CONNECTION TO THE PREFERRED POWER
SOURCE AND TO A STANDBY (ONSITE)
POWER SOURCE. THE STANDDY POWER
SOURCE SHOULD HAVE NO AUTOMATIC
CONNECTION TO ANY OTHER REDUNDANT
LOAD GROUP. AT MULTIPLE NUCLEAR
UNIT SITES, THE STANDBY POWER
SOURCE FOR ONE GROUP MAY HAVE AN
AUTOMATIC CONNECTION TO A LOAD
GROUP OF A DIFFERENT UNIT. A
PREFERRED POWER SOURCE BUS
HOWEVER MAY SERVE REDUNDANT

LOAD GROUPS,

EACH REDUNDANT LOAD GROUP HAS ACCESS TO THWO
OFFSITE SOURCES OF POWER AND ONE ONSITE
(DIESEL-GENERATOR) , THERE IS NO AUTOMATIC
CONNECTION BETWEEN THE REDUNDANT LOAD
GROUPS OF EACH UNIT, CONNECTIONS TO THE
ALTERNATE OFFSITE SOURCE ARE MADE MANUALLY
UNDER ADMINISTRATIVE CONTROLS. THERE ARE
NO INTERCONNECTIONS BETWEEN UNITS.

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 2A-5







(CESSAR)

« FOUR PHYSICALLY AND ELECTRICALLY
INDEPENDENT 120 VOLTS 60 HZ SINGLE
PHASE UNGROUNDED VITAL INSTRUMENT
SOURCES ARE REQUIRED TO PROVIDE
POWER TO NSSS INSTRUMENTATION USED
FOR PROTECTION VOLTAGE AND FREQUENCY
SHOULD BE REGULATED TO WITHIN #0,5
HZ AND 2% RESPECTIVELY FOR A POHWER
FACTOR GREATER THAN 0,8,

FOUR UNGROUNDED INSTRUMENT BUSES FED
FROM CLASS 1E.INVERTERS ARE PROVIDED
WITH THE REQUIRED TOLERANCES FOR
VOLTAGE AND FREQUENCY,

EXHIBIT 2A-6

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM




REQUIREMENT | U
A, SYSTEN REDUNDANCY REQUIREMENT DESIGN FEATURE
9, .- THIRD OF A KIND 10ADS

(CESSAR)
REDUNDANT “THIRD OF A KIND” COMPO-  ONLY ONE “THIRD OF A KIND” LOAD IS -
HENTS ARE INCLUDED AS PART OF SAFETY  IDENTIFIED, THE LOAD RECEIVES POWER
SYSTEM DESIGN, IT IS REQUIRED FROM ONE SOURCE ONLY WITH THE
THAT THESE COMPONENTS BE CAPABLE - SOURCE CONNECTED WITHOUT A BREAKER.
OF RECEIVING POWER FROM EITHER UPON LOSS OF THE NORMAL SOURCE THE
OF THE REDUNDANT EMERGENCY BUSES. BREAKER IS TRANSFERRED TO THE ALTERNATE

THE TRANSFER SHALL BE ACCOMPLISHED SOURCE,
MANUALLY WITHIN 2 HOURS AFTER LOSS :
OF OFFSITE POMER,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 2A-7







B,

e
REQUIREMENT NESIAN FEATIRE
NFORMANCE WITH SINGLE FAILURE CRITERIO
GENERAL: ELECTRICAL AND PHYSICAL INDEPEN-  PVNGS HAS REDUNDANT, INDEPENDENT AND

PENDENCE OF ESF POWER SUPPLIES AND DISTRI-
BUTION CIRCUITS SHALL BE SUCH THAT A

'SINGLE FAILURE WILL NOT PREVENT PROPER

" SAFETY SYSTEM FUNCTION,

SPECIFIC REQUIREMENTS
(REFER ALSO TO RELATED REQUIREMENTS
PRESENTED IN 2A)

1, DISTRIBITION SYSTEN TNDEPENDENCE
(IEEE-308, CESSAR) IEEE-384,
R.G, 1,75, 6DC 17)

DISTRIBUTION CIRCUITS TO REDUNDANT
EQUIPMENT SHALL BE PHYSICALLY AND
ELECTRICALLY INDEPENDENT OF EACH
OTHER,

. CANNOT DISABLE 2 ESF TRAINS,

A SINGLE FAILURE
(REFER T0O
FSAR TABLE 8,3-5 FOR THE FAILURE MODE
AND EFFECT ANALYSIS OF PVNFS AC POWER
SYSTEM,)

SEPARATE ESF SYSTEMS,

THE REDUNDANT LOAD GROUPq ARE ELECTRICALLY
INDEPENDENT AND PHYSICALLY SEPARATE PER
IEEE 384 & R,A, 1,75,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2B-1







2,

3.

‘ .
Ny

REQUIREMENT DESIG U

. . xS

[ e y
(IEEE-308), GDC 17

EACH DISTRIBUTION CIRCUIT SHALL BE THE DISTRIBUTION SYSTEM IS SIZED AND
CAPABLE OF TRANSMITTING SUFFICIENT DESIGNED TO BE CAPABLE OF TRANSMITTING
ENERGY TO START AND OPERATE ALL THE REQUIRED ENERGY TO START AND OPERATE
REQUIRED LOADS IN THAT CIRCUIT, ALL REQUIRED LOADS,

.  DEVICES
(IEEE-308) |

AUXILIARY DEVICES THAT ARE REQUIRED INDEPENDENT AUXILIARY DEVICES ARE PROVIDED
TO OPERATE DEPENDENT EQUIPMENT SHALL ~ ON THE APPROPRIATE BUS FOR RELATED EQUIP-
BE SUPPLIED FROM A RELATED BUS SEC- MENT,

TION TO PREVENT THE LOSS OF ELECTRIC

POWER IN ONE LOAD GROUP FROM CAUSING

THE LOSS OF EQUIPMENT IN ANOTHER

LOAD GROUP,

" PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 28-2







4,

5,

REQUIREMENT - S16 UR

- (IEEE-308)

FEEDERS BETHWEEN CLASS 1E POWER SYSTEMS NON-CLASS 1E CABLES FED FROM CLASS 1E
LOCATED IN SAFETY CLASS STRUCTURES SYSTEMS HAVE THE BREAKERS (ISOLATION
AND SYSTEMS LOCATED IN NON-SAFETY DEVICE) IN SAFETY CLASS STRUCTURE,
CLASS STRUCTURES SHALL BE PROVIDED

WITH CIRCUIT BREAKERS LOCATED IN THE

SAFETY CLASS STRUCTURE, - .

PARALLEL OPERATION

(R.6,1.,6)

STANDBY SOURCE OF ONE LOAD GROUP STANDBY SOURCE IS WITHIN A LOAD GROUP,
SHOULD NOT BE AUTOMATICALLY NO AUTOMATIC PARALLELING IS PROVIDED

" PARALLELED WITH THE STANDBY SOURCE BETWEEN LOAD GROUPS,

OF ANOTHER- LOAD GROUP UNDER ACCIDENT
CONDITION,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 28.3







6.

7

-------

MANUAL INTERLOCKS
(R.6.1,6)

IF MEANS EXIST FOR MANUAL CONNECTION
OF LOADS, AT LEAST ONE INTERLOCK
SHOULD BE PROVIDED TO PREVENT PARALLEL
OPERATION,

JSOLATION DEVICES
(R.6,1,75, R.6,1,32)

ISOLATION DEVICES ACTUATED ONLY BY
FAULT CURRENT ARE NOT CONSIDERED TO
BE ISOLATION DEVICES,

MANUAL CONNECTION OF REDUNDANT LOAD GROUPS
IS PROVIDED WITH CIRCUIT BREAKER INTERLOCK
SUCH THAT DIESEL GENERATORS ARE NOT-
PARALLELED, A SINGLE FAILURE IN THE INTER-
CONNECTION BETWEEN THE PREFERRED SOURCE
AND THE ONSITE SYSTEM WILL NOT PREVENT THE
CONNECTION OF AT LEAST ONE STANDBY SOURCE
TO ITS LOAD GROUP,

ISOLATION DEVICES ARE ACTUATED BY SIAS
SIGNAL IN ADDITION TO FAULT CURRENT FOR
POWER CIRCUITS,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2B-4







8.

9.

REQUIREMENT

PARATIO
(R.6.1.75, R,6,1.32, CESSAR)

LOCATE REDUNDANT CIRCUITS AND
EQUIPMENT IN SEPARATE SAFETY
CLASS STRUCTURE, '

ASSOCIATED CIRCUITS
(R.G.1,75, IEEE-384)
ASSOCIATED CIRCUITS INSTALLED SHOULD

BE SUBJECT TO ALL REQUIREMENTS PLACED
ON CLASS 1E CIRCUITS,

DESIGN FEATURE

REDUNDANT EQUIPMENT IS LOCATED IN SEPARATE
SAFETY CLASS STRUCTURES AND CIRCUITS ARE
PROVIDED WITH ADEQUATE SEPARATION AND
ISOLATION,

ASSOCIATED CIRCUITS ARE TREATED AS CLASS
1E UP TO ISOLATION DEVICES, AFTER THE
ISOLATION DEVICE THEY ARE TREATED AS NON-
CLASS 1E, SOME ASSOCIATED CIRCUITS DO
NOT HAVE ISOLATION DEVICES BECAUSE THE
NATURE OF THE CIRCUIT AND CONNECTED EQUIP-
MENT PREVENTS ADVERSE CONSEQUENCES TO
CLASS 1E CIRCUITS,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2B-5







10,

11,

q

REDUNDANT _CIRCUIT ROUTING
(R|G|1175; IEEE-ng) -

REDUNDANT CIRCUITS SHOULD NOT BE
ROUTED IN CONFINED SPACES SUCH AS
TUNNELS, ”

SHARED SYSTEMS
(R.G,1,81)

ONSITE AC ELECTRIC SYSTEMS SHOULD
NOT BE SHARED BETWEEN UNITS,

1GN_FEATU

ALL CLASS 1E REDUNDANT CIRCUITS ARE ROUTED
IN VENTILATED AREAS, TUNNELS ARE NOT
UTILIZED IN ROUTING CLASS 1E CIRCUITS,

ONSITE AC ELECTRIC SYSTEMS ARE NOT SHARED
BETWEEN UNITS,

PALO VERDE NUCLEAR GENERATING‘STATION

AC POWER SYSTEM
EXHIBIT 2B-6







C.

SRP_ACCEPTANCE CRITERIA
REQUIREMENT DESIGN FEATURE
STANDBY 0
SY S
" GENERAL: DESIGN PROVISIONS TO ISOLATE AN UNDERVOLTAGE (OR FAULT) CONDITION
THE STANDBY POWER SYSTEM FROM THE ON THE PREFERRED POWER SUPPLY AUTOMATI-
‘PREFERRED POWER SUPPLY MIST MEET GDC17 CALLY ISOLATES THE PREFERRED POWER
REQUIREMENTS FOR INDEPENDENCE. SUPPLY FROM THE CLASS 1F BUSES AND

ACTUATES THE STANDBY POWER SUPPLY,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
EXHIBIT 2C-1 :







REQUIREMENT DESIGN FEATURE
SPECIFIC REQUIREMENTS

.FOR SINGLE FAILURE REQUIREMENTS AND
FEATURES REFER TO SECTION 2.B.6,

1.,  PREFERRED POWER SUPPLY FUNCTION

(IEEE-308)

THE PREFERRED POWER SUPPLY SHALL EACH PREFERRED SOURCE OF POWER SERVES AS
FURNISH ELECTRIC ENERGY FOR THE PRIMARY SOURCE OF POWER TO THE CLASS 1E
SHUTDOWN OF THE STATION AND FOR SYSTEM AND IN ADDITION PROVIDES STARTUP

THE OPERATION OF EMERGENCY SYSTEMS  POMER FOR BOP LOADS.
AND ENGINEERED SAFETY FEATURES,

THIS DOES NOT PRECLUBE ITS USE

FOR OTHER FUNCTIONS

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
EXHIBIT 2C-2




REQUIREMENT

2,

3,

OWER_SUPPLY:
(IEEE-308)

THE PREFERRED POWER SUPPLY SHALL BE
CAPABLE OF STARTING AND OPERATING
ALL REQUIRED LOADS, -

0 T
(IEEE-308)

THE PREFERRED AND THE STANDBY POWER
SUPPLIES SHALL NOT HAVE A COMMON
FAILURE MODE BETWEEN THEM, IN
ADDITION THE REDUNDANT GENERATING
SOURCES OF THE STANDBY POWER

SUPPLY SHALL NOT HAVE A COMMON
FAILURE MODE FOR ANY DESIGN BASIS
EVENT,

EACH PREFERRED POWER SUPPLY HAS THE
CAPABILITY OF STARTING AND OPERATING
THE REQUIRED LOADS,

THE OPERATION OF THE STANDBY AND
PREFERRED SOURCE BREAKER INTERLOCKS ARE
SUCH THAT THERE IS NO COMMON MODE
FAILURE BETWEEN STANDBY AND PREFERRED
POWER SUPPLY, ALL CLASS 1E BREAKERS
ARE ENVIRONMENTALLY QUALIFIED AND
PHYSICALLY LOCATED SO AS TO PRECLUDE
COMMON MODE FAILURE,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2C-3
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SRP ACCEPTANCE CRITERIA
REQUIREMENT _ DESIGN FEATURE
4, -* PROTECTIVE DEVICES
(IEEE-308)
PROTECTIVE DEVICES SHALL BE PROVIDED ~ PROTECTIVE RELAYS AND ANNUNCIATION OF
T0 LIMIT THE DEGRADATION OF THE THE CLASS 1E BUSES AND EQUIPMENT IS
<~ CLASS 1E POWER SYSTEMS. SUFFICIENT PROVIDED TO MONITOR THE STATUS OF THE
INDICATION SHALL BE PROVIDED TO CLASS 1E SYSTEM,

IDENTIFY THE ACTUATION OF A PROTEC-
TIVE DEVICE,

5, AUTOMATIC TRANSFER
(R.G; 1.6)
NO AUTOMATIC TRANSFER OF LOADS NO AUTOMATIC TRANSFER OF LOADS IS
BETWEEN REDUNDANT POWER SOURCES, PROVIDED,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
EXHIBIT 2C-4
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REQUIREMENT

6. * ISOLATION OF QFFSITE PQWER
(R.6. 1.41)

THE PLANT ELECTRIC POWER SYSTEM NOT
NECESSARILY INCLUDING THE SWITCHYARD
AND THE STARTUP AND AUXILIARY TRANS-
FORMERS SHOULD BE ISOLATED FROM THE
OFFSITE TRANSMISSION NETWORK,
ISOLATION SHOULD BE EFFECTED BY
DIRECT ACTUATION OF UNDERVOLTAGE
RELAYS WITHIN THE ONSITE SYSTEM,

THE DISTRIBUTION SYSTEM IS DESIGNED SUCH
THAT AN UNDERVOLTAGE CONDITION ON LOAD
GROUP TRIPS AND ISOLATES THAT LOAD GROUP
FROM THE OFFSITE SOURCE BY UNDERVOLTAGE
RELAYS., (2 OUT OF 4 LOGIC)

| PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2C-5







'D|

1,

®

* SRP ACCEPTANCE CRITERIA

REQUIREMENT
STANDBY POWER SUPPLIES

ﬁENERBL EACH STANDBY POWER SUPPLY

MUST HAVE SUFFICIENT CAPACITY AND
CAPABILITY TO RELIABLY SUPPLY POWER _
TO DRIVE MINIMUM SAFETY SYSTEM FUNCTIONS,

SPECIEIC REQUIREMENTS:
o o
(IEEE-308)

THE STANDBY POWER SUPPLY SHALL CONSIST
OF ALL COMPONENTS FROM THE STORED ENERGY
TO THE CONNECTION TO THE DISTRIBUTION
SYSTEM’S SUPPLY CIRCUIT BREAKER (FOR
EXAMPLE, PRIME MOVERS; GENERATORS AND
EXCITATION EQUIPMENT; CONTROL SYSTEMS;
STARTING SYSTEMS; INSTRUMENTATION AND
PROTECTIVE SYSTEMS; ENERGY STORAGE;
CONVEYANCE AND CONVERSION EQUIPMENT;

ALL AUXILIARY SYSTEMS AND APPURTENANCES).

DESIGN FEATU

EACH REDUNDANT DIESEL GENERATOR HAS
CAPACITY AND CAPABILITY TO SUPPLY
MINIMUM SAFETY SYSTEM REQUIREMENTS,
RELIABILITY HAS BEEN VERIFIED ADEQUATE
BY TESTING,

DIESEL GENERATOR WITH ALL ITS AUXILIARY
EQUIPMENT IS CONNECTED TO THE CLASS 1E
BUS THROUGH A BREAKER,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2D-1




REQUIREMENT

2;

(IEEE-3081 RithtBZ)

" THE STANDBY POWER SUPPLY SHALL PRO-

VIDE ELECTRIC ENERGY FOR THE OPERA-
TION OF EMERGENCY SYSTEMS AND
ENGINEERED SAFETY FEATURES DURING
AND FOLLOWING THE SHUTDONN OF THE
REACTOR WHEN THE PREFERRED POWER
SUPPLY IS NOT AVAILABLE. THIS DOES
NOT PRECLUDE ITS USE FOR OTHER
FUNCTIONS.

u
(IEEE-308, CESSAR)

THE STANDBY POWER SUPPLY SHALL BE
AVAILABLE FOLLOWING THE LOSS OF THE
PREFERRED POWER SUPPLY WITHIN A TIME
CONSISTENT WITH THE REQUIREMENTS OF
THE ENGINEERED SAFETY FEATURES AND
THE SHUTDOWN SYSTEMS UNDER NORMAL
AND ACCIDENT CONDITIONS.

DESIGN FEATURE

THE STANDBY POWER SUPPLY IS USED SOLELY
TO PROVIDE POWER TO ESF EQUIPMENT DURING
EMERGENCY CONDITIONS WHEN OFFSITE POWER
IS NOT AVAILABLE,

THE STANDBY POWER SUPPLY IS STARTED UPON
A LOSS OF VOLTAGE OR DEGRADED GRID CONDI-
TIONS,

“PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM

EXHIBIT 2D-2







I : .

e “
- POHER ‘SUPPLY CAPRRILTTY
(IEEE-308)
" A FAILURE OF ANY UNIT OF STANDBY THE STANDBY POWER SUPPLIES ARE COMPLETELY
POWER SOURCE SHALL NOT JEOPARDIZE INDEPENDENT SO THAT FAILURE OF ONE WILL
THE CAPABILITY OF THE REMAINING NOT JEOPARDIZE THE REDUNDANT UNIT,

5,

STANDBY POWER SOURCE OR SOURCES TO
START AND RUN THE REQUIRED SHUTDOWN
SYSTEMS, EMERGENCY SYSTEMS, AND
ENGINEERED SAFETY FEATURE LOADS.

g . ofi
(IEEE-308)

STORED ENERGY AT THE SITE SHALL HAVE A TANK IS PROVIDED TO SUPPLY THE ENERGY
THE CAPACITY TO OPERATE THE STANDBY REQUIREMENT FOR SEVEN DAYS,

- - POWER SUPPLY WHILE SUPPLYING POST-

ACCIDENT POWER REQUIREMENTS TO A
UNIT FOR THE LONGER OF THE FOLLOWING:
(A) SEVEN DAYS
(B) TIME REQUIRED TO REPLENISH
THE ENERGY FROM SOURCES AWAY FROM THE
GENERATING UNIT'S SITE FOLLOWING THE
LIMITING DESIGN BASIS EVENT.

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 2D-3







& R
6. D.G, LOAD RATING
. (R.6.1.9)
DIESEL GENERATOR SHOULD HAVE A THE CONTINUOUS RATING OF DIESEL GENERATOR
CONTINUOUS LOAD RATING EQUAL TO OR IS GREATER THAN THE SUM OF NAMEPLATE AND/
GREATER THAN THE SUM OF- CONSERVA- OR BRAKE HORSEPOWER OF THE LOADS.,
TIVELY ESTIMATED LOADS,
7.  STIART/ACCELERATE CAPABILITY
“(R6.1,9)
SHOULD BE CAPABLE OF STARTING AND ANALYSIS OF D.G. DEMONSTRATES THAT THE

ACCELERATING THE LOADS AT THE REQUIRED DIESEL GENERATOR IS CAPABLE OF ACCELERA-
SEQUENCE, AT NO TIME SHOULD THE LOAD  ING THE LOADS, AT EACH STEP OF LOADING

. AND FREQUENCY DECREASE TO LESS THAN THE VOLTAGE AND FREQUENCY DOES NOT

75% OF NOMINAL AND 95Z OF NOMINAL DECREASE TO LESS THAN 757 AND 957% OF
RESPECTIVELY, NOMINAL VALUES.

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 2D-4
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REQUIREMENT DESTGN_FFaTin
8, D.G, SPEED
(R.£,1.9)

THE SPEED OF THE DIESEL GENERATOR SET  TEST RESULTS INDICATE THAT THESE
SHOULD NOT EXCEED 75% OF THE DIFFER- ~ REQUIREMENTS ARE MET,

ENCE BETWEEN NOMINAL SPEED AND THE

OVERSPEED TRIP SET POINT OR 115% OF

NOMINAL WHICHEVER IS LOMER,

9,  VOLTAGES DURING SEQUENCING
(R.6,1,9)

VOLTAGE SHOULD BE RESTORED TO WITHIN  THE TEST RESULTS INDICATE COMPLIANCE
. 10% OF NOMINAL AND FREQUENCY TO WITHIN WITH THIS REQUIREMENT, -
" 2% IN LESS THAN 407 OF EACH LOAD

SEQUENCE INTERVAL,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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REQUIREMENT | DESIGN FEATURE
10, DIESEL GENERATOR'RECIABILITY
QUALIFTCATION
" (BTP ICSB2)
A, THO FULL LOAD AND MARGIN TESTS TEST COMPLETED, FULL COMPLIANCE,
B, 300 VALID START & LOAD TESTS
A - NO MORE THAN 3 FAILURES
ALLOWED
B - 90% COLD START - 10% HOT
START
C. FAILURE RATE NOT TO EXCEED ONE °
PER HUNDRED
11, USE OF DIESEL GENERATOR SETS FOR PEAKING

(BTP ICSB8)

DIESEL GENERATOR SETS SHALL BE USED A DIESEL GEMERATOR IS ONLY CONNECTED TO
ONLY AS A STANDBY POWER SUPPLY, OFFSITE POWER MANUALLY FOR TESTING.

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 20-6




| i Eepin
12, AUTOMATIC SEQUENCING
(CESSAR)
A. ESF LOADS SHALL BE SEQUENCED LOADS ARE SEQUENCED IN ACCORDANCE WITH
IN ACCORDANCE WITH CESSAR.. .  CESSAR TABLE 8.3,1-4,
TABLE 8.3-1"4-
A MAXIMUN OF 12 SECONDS DELAY IS  THE TIME DELAY ALLOKED WILL BE LESS THAN

B,

C

ALLOWED TO CLOSE THE D,G., BREAKERS 10 SECONDS.
BEFORE SEQUENCING THE LOADS AFTER
ESFAS SIGNAL,

IF STANDBY GENERATOR IS ALREADY  IF LOADS ARE ALREADY CONNECTED TO D.G.,,
PROVIDING POWER TO ESFAS LOADS A SUBSEQUENT ESFAS WILL NOT SHED THE

A SUBSEQUENT ESFAS SHALL NOT LOADS, BUT SEQUENCE THE REMAINDER OF
SHED THE RUNNING LOADS BUT THE REQUIRED LOADS,

SEQUENCE THE ADDITIONAL LOADS,

et

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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REQUIREMENT ESIG
12, SEQU
- (CESSAR)
D, IF OFFSITE POWER IS LOST AT WITH THE GENERATOR RUNNING AND THE
SOME TIME AFTER THE SUMMARY SEQUENCE TIME FOR THESE LOADS BEING
GENERATORS ARE UP TO RATED - WITHIN THE FIRST 5 SECONDS, POWER
VOLTAGE AND SPEED AND AFTER WILL BE AVAILABLE WITHIN A MAXIMUM
~ ESFAS EQUIPMENT IS RUNNING - OF 10 SECONDS FOR THESE LOADS.,

THE FOLLOWING REQUIREMENTS
SHALL BE MET: =

(1) INTERRUPTED ECCS FLOW TO
THE CORE SHALL BE FULLY
-RE-ESTABLISHED WITHIN
13 SECONDS

(2) INTERRUPTED EMERGENCY FEED-
WATER FLOW TO THE STEAM
GENERATORS SHALL BE FULLY
RE-ESTABLISHED WITHIN 15
SECONDS,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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REQUIREMENT | S16 I

12, AUTOMATIC SEQUENCING
- (CESSAR)
E. IF OFFSITE POWER IS AVAILABLE FULL COMPLIANCE.

fe-4

F

AND THE STANDBY GENERATORS ARE
STARTED ON AN ESFAS INITIATED BY
A PLANT CONDITION ACTUALLY REQUIR-
ING OPERATION OF THE ESF LOADS,
THE STANDBY GENERATORS SHALL BE
LEFT RUNNING FOR A PERIOD OF ONE

IF OFFSITE POWER IS THE SOURCE WITH OFFSITE POWER AVAILABLE THE ESFAS
OF POWER WHEN ESFAS IS GENERATED  LOADS ARE CONNECTED SEQUENTIALLY,

THE LOADS SHALL BE STARTED BY

SEQUENCING,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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REQUIREMENT

13,

OWER SUPPLY CO S
(IEEE-308)

AUTOMATIC AND MANUAL CONTROLS-SHALL
BE PROVIDED TO:

(1) SELECT THE MOST SUITABLE
POWER SUPPLY TO THE DISTRIBUTION
SYSTEM,

(2) DISCONNECT APPROPRIATE
LOADS FROM THE CLASS 1E POWER
SYSTEMS WHEN THE STANDBY POWER
SUPPLY IS REQUIRED,

(3) START AND LOAD THE STANDBY
POWER SUPPLY, MANUAL CONTROLS
SHALL BE PROVIDED TO PERMIT THE
OPERATOR TO SELECT THE MOST SUIT-
ABLE DISTRIBUTION PATH FROM

THE POWER SUPPLY TO THE LOAD,

SESTEH FERTIR

AUTOMATIC AND MANUAL CONTROLS ARE PROVI-
DED TO SELECT THE PROPER POWER SOURCE
DISCONNECT APPROPRIATE LOADS AND START
AND LOAD THE DIESEL GENERATOR,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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REQUIREMENT DESIGN FEATURES
14, THERMAL OVERLOAD PROTECTION

THE DESIGN OF MOTOR OPERATED THERMAL OVERLOADS ARE BYPASSED UNDER SIAS,
SAFETY RELATED VALVES SHALL

MEET THE THERMAL OVERLOAD
CRITERIA OF BTP (ICSB) 27,

PALO VERDE NUCLEAR GENERATlNG STATION

AC POWER SYSTEM
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AND TERMINAL EQUIPMENT

GENERAL: VISUAL IDENTIFICATION THAT UNTQUE ALPHANUMERIC IDENTIFICATION AS

. PROVIDES A MEANS TO DISTINGUISH A WELL AS DISTINCTIVE SEPARATION GROUP
CIRCUIT OR RACEWAY ASSOCIATED WITH A COLORATION (RED, GREEN, YELLOW OR BLUE)
PARTICULAR VOLTAGE OR FUNCTION OR ALLOWS EASY VISUAL IDENTIFICATION OF
CHANNEL OR LOAD GROUP SHOULD BE CIRCUITS OR RACEWAYS,

PROVIDED,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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SRP_ACCEPTANCE CRITERIA
REQUIREMEHT DESIGN FEATURE
SPECIFIC REQUIREMENTS

' THE IDENTIFICATION OF REDUNDANT CABLES,
RACEWAYS AND EQUIPMENT SHOULD BE - IN-
.ACCORDANCE WITH IEEE 384 AND R.G, 1.75.

IDENTIFICATION PER IEEE 384 AND R.G. 1.75
HAS BEEN PROVIDED AS NOTED IN FSAR
8,3,1,3, REDUNDANT 1E CABLES ARE
SOLIDLY COLORED WITH THE APPROPRIATE
SEPARATION GROUP COLOR, ASSOCIATED
CIRCUITS AND THIRD OF A KIND CIRCUITS
ARE COLORED WITH ALTERNATING COLOR
BANDS, NON 1E CABLES ARE COLORED
BLACK, RACEWAYS AND EQUIPMENT ARE
APPROPRIATELY IDENTIFIED BY LOAD GROUP/
CHANNEL TAGGING.

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
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F.

SRP_ACCEPTANCE CRITERIA
REQUIREMENT DESIGN FEATURE
INSTRUMENTATION, CONTROL AND VITAL SUPPORTING EQUIPMENT IS CLASS 1E |

- 1,

2,

ELECTRICAL EQUIPMENT THAT SUPPORTS
THE PROPER FUNCTIONING OF CLASS 1E
EQUIPMENT SHOULD ALSO BE CLASS 1E,

SUPPORTING SYSTEMS SHOULD BE
POWERED FROM THE SAME DISTRIBUTION
SYSTEM THAT THEY SUPPORT, THIS
CRITERION SHOULD INCLUDE VITAL
SUPPORT SERVICES FOR THE STANDBY
POWER SUPPLIES,

AND SAFETY GRADE, DESIGN DETAILS FOR
HVAC SYSTEM COMPONENTS ARE PROVIDED IN

. FSAR SECTION 9.4,

SUPPORTING SYSTEMS ARE POWERED FROM
THE SAME DISTRIBUTTON SYSTEM THAT THEY
SUPPORT,  VITAL SUPPORT CRITERION IS
MET,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
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SRP_ACCEPTANCE -CRITERIA
REQUIREMENT DESIGN FEATURE
SYSTEM TESTING AND SURVEILLANCE
- GENERAL: TEST CAPABILITIES THAT MEET THE DESIGN HAS CAPABILITY FOR PERIODIC
GDC 18 AND 21 SHOULD BE INCORPORATED TESTING OF THE AC POWER SYSTEM FOR
INTO THE DESIGN, ; PROPER OPERATION OR TO DETECT FAILURE
' ' DURING ALL MODES OF PLANT OPERATION,
SPECIFIC REQUIREMENTS
1, DISTRIBUTION SYSTEM SURVEILLANCE
(IEEE-308) '
THE DISTRIBUTION SYSTEM SHALL BE NECESSARY ANNUNCIATION, ALARM AND
MONITORED TO THE EXTENT THAT IT IS COMPUTER LOGGING IS PROVIDED TO MONITOR

SHOWN TO BE READY TO PERFORM ITS THE STATUS OF THE CLASS 1E SYSTEM,
INTENDED FUNCTION, - ~

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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SRP_ACCEPTANCE CRITERIA
REQUIREMENT DESIGN FEATURE
2, PREFERRED POWER SUPPLY SURVEILLANCE
(IEEE-308)
THE PREFERRED POWER SUPPLY SHALL BE INSTRUMENTS, ANNUNCIATION AND ALARMS
MONITORED TO THE EXTENT THAT IT IS ARE PROVIDED IN THE CONTROL ROOM TO
SHOWN TO BE READY TO PERFORM ITS MONITOR THE STATUS OF THE PREFERRED

INTENDED FUNCTION, : POWER SUPPLY,

PALO VERDE NUCLEAR GENERATING.STATION

AC POWER SYSTEM
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G,

3,

 STANDBY POHER_SUPPLY SURVEILLANCE
(IEEE-308, R.G. 1.47) o
STATUS INDICATORS SHALL BE PRO- THESE STATUS INDICATORS AND OTHERS

VIDED TO MONITOR THE STANDBY PQWER ARE PROVIDED IN THE CONTROL ROOM,
SUPPLY CONTINUQUSLY, THE INDICA-
TORS MAY BE LQCAIED_AI;IHE_SIANDBI
POWER SUPPLY OR IN THE STATION -
CONTROL ROOM. ANNUNCIATORS SHALL
BE PROVIDED IN THE CONTROL ROOM T0
MONITOR AND ALARM THE STATUS OF -
THE STANDBY POWER SUPPLY, THE
INDICATORS MAY INCLUDE:

(A) BUS VOLTAGE

(B) FREQUENCY ,

(C) CIRCUIT BREAKER POSITION

(D) ENERGY SUPPLY

(E) STARTING POWER STATUS

(F) BATTERY VOLTAGE

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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SRP_ACCEPTANCE CRITERIA
REQUIREMENT | DESIGN FEATURE
6.  SYSTEM TESTING AND SURVELLLANCE
'3, STANDBY PONER SUPPLY SURVELLLANCE

(CONTINUED) -

(6) LUBRICATING OIL TEMPERATURE
(H)  COOLANT TEMPERATURE
(I) LUBRICATING OIL LEVEL

4,  STARTUP TESTING
(R.G, 1,68)
PREOPERATIONAL TESTING SHALEL DESIGN IS CAPABLE OF AND CONSISTENT
VERIFY LOAD GROUP. ASSIGNMENTS AS WITH APPROPRIATE TESTING AND
WELL AS THE CAPACITY AND CAPA- VERIFICATION,

BILITY OF CLASS 1E SYSTEM.

PALO VERDE NUCLEAR GENERATING STATION
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REQUIREMENT | DESIGN FEATURE
5,  IEST REQUIREMENTS .
(R.G, 1.41, R.G, 1,108, R.G, 1,118)

THE ONSITE ELECTRIC POWER SYSTEM THE DISTRIBUTION SYSTEM IS DESIGNED
SHOULD BE FUNCTIONALLY TESTED SUCH THAT THE REQUIRED TESTS CAN BE
ALL OFF- AND ONSITE AC POWER PERFORMED WITH ALL OFFSITE AND ONSITE
SOURCES FOR ONE LOAD GROUP AT A AC POWER FOR ONE LOAD GROUP

TIME COMPLETELY DISCONNECTED, DISCONNECTED,

EACH TEST SHOULD INCLUDE INJECTION
OF SIMULATED ACCIDENT SIGNALS,
STARTUP OF THE ONSITE POWER
SOURCES AND LOAD GROUPS UNDER
TEST, SEQUENCING OF LOADS AND
FUNCTIONAL PERFORMANCE OF THE
LOADS.,

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
EXHIBIT 26-5







~
B

b
6, ~ IEST MONITORING
(R.G. 1,41)
DURING EACH TEST, THE DC AND ON- ANNUNCIATORS AND ALARMS ARE PROVIDED
SITE AC BUSES AND RELATED LOADS FOR ALL DC AND AC BUSES.

NOT UNDER TEST SHOULD BE MONI--
TORED TO VERIFY ABSENCE OF VOLT-
AGE AT THESE BUSES. -

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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B,

C.

5 e

REQUIREMENT

OTHER REVIEW AREAS

EIRE PROTECTION

GENERAL: MEASURES SHOULD BE INCLUDED

IN THE DESIGN THAT REDUCE THE LIKELIHOOD
OF A FIRE OR REDUCE THE CONSEQUENCES OF
A FIRE,

SPECIFIC REQUIREMENTS

CABLE SPLICES (R.G: 1.75)
CABLE SPLICES IN RACEWAYS SHOULD BE
PROHIBITED,

RACEWAYS (R.G, 1.75)
INTERLOCKED ARMORED CABLE SHOULD NOT
BE CONSTRUED TO BE A RACEWAY,

VST EEATURE

ALL CABLES HAVE BEEN PROCURED TO MEET OR
EXCEED THE FLAME RETARDANCY REQUIREMENTS'
OF IEEE-383-1974, SEPARATION PER™ IEEE-
384 AND R.G, 1,75 HAS BEEN INCORPORATED

IN THE DESIGN TOGETHER WITH FIRE DECTEC-
TION AND SUPPRESSION TO REDUCE THE LIKELI-
HOOD OF EXTENSIVE DAMAGE,

NO SPLICES ARE ALLOWED IN ANY CLASS 1E
RACEWAYS,

NO INTERLOCK ARMORED CABLE IS CONSIDERED
AS A RACEWAY,

REFER ALSO TO REDUNDANCY AND INDEPENDENCY REQUIREMENTS OF SECTIONS 2A AND 2B,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
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@ 1 OTHER REVIEW ARES
1, EIRE PROTECTION
D. GENERAL CABLE SIZING AND RACEWAY INSTALLATION FEATURES

~A) 5 & 15KV - ONE DIAMETER MAINTAINED SPACING
ICEA P-54-440
B) 600 VOLT POWER - RANDOM FILLED FOR 307 OF TRAY
C) 600 VOLT CONTROL & INSTRUMENTATION - RANDOM
FILLED FOR 407 OF TRAY
D)  POWER CABLES SIZED FOR 100% LOAD FACTOR
WITH 90°C CONDUCTOR TEMPERATURE ‘

2, CABLES IN DUCTS & CONDUIT

AMPACITY IN ACCORDANCE WITH ICEA P-46-426
CONDUIT FILL IN ACCORDANCE WITH NEC-1975

3,  CABLE TRAY ARRANGEMENT

TRAYS ARE ARRANGED IN FOLLOWING ORDER (TOP TO
BOTTOM)

@

15KV POWER

5 KV POWER

600V POWER (LOAD CENTER)
600V (POWER & CONTROL)
INSTRUMENTATION CABLES

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM -

() | EXHIBIT 2H2
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2,  SEISMIC CLASSIEICATION R.G. 1,29) .

CLASS 1E SYSTEMS SHOULD BE DESIGNED ALL CLASS 1E SYSTEMS ARE DESIGNED AND
AS SEISMIC CATEGORY I AND SHOULD WITH- PROCURED TO MEET SSE,
STAND THE EFFECTS OF SSE AND REMAIN

FUNCTIONAL.
;) 4 o
A.  SHORT CIRCUIT DURATION (R.G., 1,63)

THE PROVISIONS PERTAINING TO THE THE DURATION USED FOR MAXIMUM SHORT
DURATION OF THE MAXIMUM SHORT CIRCUIT CURRENTS IS THE ACTUAL OPENING
CIRCUIT CURRENT SHOULD BE 0,033 TIME FOR MOLDED CASE BREAKERS AND AIR

SECONDS FOR MOLDED CASES.BREAKERS CIRCUIT BREAKERS,
AND 0.066 FOR AIR CIRCUIT BREAKERS, -

PALO VERDE NUCLEAR GENERATING STATION
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H.  OTHER REVIEW AREAS
B, ELECTRICAL PENETRATION DESIGN (R.G. 1.63)
" THE ELECTRIC PENETRATION ASSEMBLY SHOULD
BE DESIGNED TO WITHSTAND WITHOUT LOSS OF
MECHANICAL INTEGRITY THE MAXIMUM SHORT-
CIRCUIT CURRENT VS TIME CONDITIONS THAT

COULD OCCUR GIVEN SINGLE RANDOM FAILURE
OF THE OVERLOAD PROTECTION DEVICE,

THE CIRCUIT BREAKER ASSOCIATED WITH
THE LOAD IS BACKED UP BY THE MAIN

BUS FEEDER BREAKER FOR MEDIUM VOLTAGE
& LOADCENTER LOADS, THE PENETRATION
WITHSTANDS THE AVAILABLE FAULT CURRENT
AND TIME DURATION FOR THE MAIN BUS
FEEDER BREAKER WHICH ACTS AS A BACKUP
BREAKER, THE PRIMARY AND BACKUP
CIRCUIT BREAKERS ARE EACH PROVIDED
WITH INDEPENDENT DC CONTROL POWER
FROM TWO DIFFERENT NON-CLASS IE
BATTERIES FOR MEDIUM VOLTAGE BREAKERS.
NO DC POWER IS NEEDED FOR LOADCENTER
BREAKERS. FOR MCC LOADS WITH FIELD
WIRE SIZES NO. 8 AWG AND SMALLER, THE
PENETRATION CONDUCTORS HAVE THE
CAPABILITY- OF WITHSTANDING THE MAXIMUM
FAULT CURRENT BASED ON THERMAL FUSING
OF THE FIELD CABLES IN ONE-HALF THE
TIME, AS A MAXIMUM, OF THE FUSING
TIME OF THE PENETRATION CONDUCTOR.

PALO VERDE NUCLEAR GENERATING STATION
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| Sl EEATURES
H.  QTHER REVIEW ARFAS
4,  QUALITY ASSURANCE (IEEE-336; R.6. 1,30)

CLASS 1E EQUIPMENT SHALL BE DESIGNED, FULL COMPLIANCE

MANUFACTURED, INSTALLED, AND OPERATED
IN ACCORDANCE WITH 10CFR50 APPENDIX B,

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
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DIESEL GENERATOR f
5, INSTRUMENTATION & CONTROL DESCRIPTION

" LOCAL ALARMS

LUBE OIL PRESSURE, 'LOW

LUBE OIL TEMPERATURE, HIGH OR LOW

JACKET COOLANT TEMPERATURE, HIGH OR
LOW

GENERATOR UNDERVOLTAGE

START FAILURE

JACKET COOLANT PRESSURE, LOW

FUEL OIL LEVEL, LOW-LOW IN DAY TANK

FUEL OIL LEVEL, HIGH-HIGH IN DAY TANK

FUEL OIL STRAINER DIFFERENTIAL
PRESSURE HIGH

DIESEL - GENERATOR UNDERFREQUENCY

FUEL OIL PRESSURE TO ENGINE LOW

JACKET COOLANT LEVEL, LOW IN
EXPANSION TANK

STARTING AIR PRESSURE, LOW

CRANKCASE PRESSURE, HIGH

ANY SWITCH NOT IN AUTO POSITION

ENGINE OVERSPEED 7

LOSS OF FIELD ,

LUBE OIL FILTER HIGH DIFFERENTIAL PRESSURE
DIESEL GENERATOR HIGH VIBRATION

BEARING TEMPERATURE, HIGH

GENERATOR LOAD UNBALANCE

- REVERSE POWER

GENERATOR DIFFERENTIAL
DAY TANK ROOM EXHAUST FAN OFF

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
+ EXHIBIT 3-1
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DIESEL GENERATOR
INSTRUMENTATION & CONTROL DESCRIPTION

REMOTE CCONTROL ROOM) ANNUNCIATION

DIESEL GENERATOR RUNNING

COMMON ALARM FOR ANY LOW PRIORITY
TROUBLE

UNDERVOLTAGE

UNDERFREQUENCY

TRIP

LOSS OF FIELD :

STARTING AIR LOW PRESSURE

LOSS OF DC CONTROL POWER

LOCAL-REMOTE SWITCH IN LOCAL OR OFF -

POSITION

GENERATOR DIFFERENTIAL

ENGINE OVERSPEED

LOW LUBE OIL PRESSURE

OVERVOLTAGE

NEGATIVE-PHASE SEQUENCE OVERCURRENT

DIESEL GENERATOR FIELD GROUND DETECTOR

BYPASS AND INOPERABILITY STATUS INDICATION
(IN ACCORDANCE WITH NRC REGULATORY
GUIDE 1.47)

HIGH PRIORITY TROUBLE (SINGLE CONTACT
WHICH IS GROUPING OF DIESEL GENERATOR
TRIP FUNCTIONS),

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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3.

¢ | DIESEL GENERATOR
INSTRUMENTATION & CONTROL DESCRIPTION

GENERATOR PROTECTIVE FUNCTIONS (NON-ACCIDENT CONDITION)

START FAILURE TRIP ’ .- -TURBO-CHARGER LOW LUBE OIL PRESSURE
ENGINE OVERSPEED TRIP LOSS OF FIELD “
HIGH JACKET COOLANT TEMPERATURE GENERATOR DIFFERENTIAL
TURBO-CHARGER THRUST BEARING FAILURE ~ GENERATOR NEUTRAL OVERVOLTAGE
LOW LUBE OIL PRESSURE TRIP (ONE GENERATOR VOLTAGE RESTRAINED OVERCURRENT

OUT OF THO TAKEN TWICE) REVERSE POMWER

“ UNDERFREQUENCY

PALO VERDE NUCLEAR GENERATING STATION

AC-POWER SYSTEM
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DIESEL GENERATOR

INSTRUMENTATION & CONTROL DESCRIPTION
4,  GENERATOR PROTECTIVE FUNCTIONS .5, CONTROL & INDICATION IN THE CONTROL
CACCIDENT CONDITION) ROOM

ENGINE OVERSPEED

LOW LUBE OIL PRESSURE (ONE OUT OF
THO TAKEN TWICE LOGIC)

GENERATOR DIFFERENTIAL

REMOTE MANUAL STARTING AND STOPPING

REMOTE MANUAL SYNCHRONIZATION

REMOTE MANUAL FREQUENCY AND VOLTAGE
REGULATION

MANUAL GOVERNOR DROOP AND VOLTAGE
DROOP SELECTION

AUTOMATIC OR MANUAL VOLTAGE REGULATOR
SELECTION

AMPS TNDICATION

VOLTS INDICATION

HERTZ INDICATION

WATTS INDICATION

VARS INDICATION

DAY TANK FUEL OIL INDICATION

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
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b,

 DIESEL GENERATOR
INSTRUMENTATION & CONTROL DESCRIPTION

LOCAL CONTROL & INDICATION
MANUAL STARTING AND STOPPING THREE POSITION MAINTAINED CONTACT SWITCH
MANUAL FREQUENCY AND VOLTAGE FOR NORMAL EXHAUST FAN (NON-CLASS IE)
REGULATION THO POSITION SWITCH FOR THE ESSENTIAL
AUTOMATIC OR MANUAL REGULATION EXHAUST FAN MOMENTARY CONTACTS, SPRING
SELECTION RETURN TO NEUTRAL (IE) . '
" MANUAL EXCITER FIELD REMOVAL AND RESET TWO EMERGENCY STOP PUSHBUTTONS, EACH WITH
MANVAL GOVERNOR AND VOLTAGE DROOP MECHANICALLY INTERLOCKED RESET BUTTON
SELECTION CURRENT, VOLTAGE, WATTS, VARS INDICATION
LOCAL-REMOTE CONTROL SELECTION (KEY '
LOCK)

FUEL OIL TRANSFER PUMP CONTROL

HVAC SYSTEM START CONTACT (ENGINE
SPEED ABOVE 280 R/MIN AND THO
POSITION MAINTAINED CONTACT SWITCH
(CLASS IE)

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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CIRCULARS
e /8-09 ARCING OF GENERAL ELECTRIC | G.E. HAS CORRECTED THE COPPER TIP SUPPORT
SIZE 2 CONTACTORS ’ BINDING IN SIZE 2 CONTACTOR

e /9-02 FAILURE OF 120 VOLT VITAL AC DESIGN HAS PARALLEL BATTERY AND CHARGER WITH
POWER SUPPLY . STATIC TRANSFER SWITCH,

o 79-05 MOISTURE LEAKAGE IN STRANDED 1,  TERMINAL BOXES WITH TERMINAL BLOCKS
CONDUCTORS ARE QUALIFIED FOR LOCA/MSLB

2,  SENSOR TRANSMITTERS UTILIZE SOLID
CONDUCTORS PASSING THROUGH QUALIFIED
SEALS

PALO VERDE NUCLEAR GENERATING STATION

AC POWER SYSTEM
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JE BULLETINS, CIRCULARS AND INFORMATION NOTICES

BULLETINS

) 7j;02 FAILURE OF WESTINGHOUSE AR
RELAY

e 77-05 & 05A ELECTRICAL CONNECTOR
ASSEMBLIES

o 78-01 FLAMMABLE CONTACT ARM RETAINER
IN GE CR120A RELAY

o  78-02 TERMINAL BLOCK QUALIFICATION

e 78-05 AUXILIARY CONTACT MECHANISM
FAILURE ON GE CRI105X ..

o 73-06 DEFECTIVE CUTLER-HAMMER -
TYPE M RELAYS WITH DC COILS

RELAY TYPE BEING USED IS MAGNETIC ONLY.
FAILED RELAY WAS LATCH TYPE

CONNECTOR TYPE IS NOT USED IN
CONTAINMENT

DESIGN DOES NOT HAVE GE CR120A RELAY

SAFETY RELATED T,B, WILL BE QUALIFIED PER
IEEE 323-1974, NEMA TYPE 12 ENCLOSURES
WILL BE USED FOR CONTROL AND
INSTRUMENTATION CABLE

THE DESIGN UTILIZES CR205X FOR BOTH 1E
AND NON-1E INSTEAD OF CR105X

THE DESIGN DOES NOT UTILIZE CUTLER-HAMMER
RELAYS

PALO VERDE NUCLEAR GENERATING STATION
AC POWER SYSTEM
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JE BULIETINS, CIRCULARS AND INFORMATION NOTICES
BULLETINS

-8 - 79-27.: LOSS OF NON-CLASS 1E . THE DESIGN PROVIDES FOR 2 UNGROUNDED

INSTRUMENTATION AND CONTROL POWER NON-1E INSTRUMENT DISTRIBUTION PANELS
BUS DURING OPERATION AND 4 UNGROUNDED VITAL (CLASS 1E) PANELS
' ALL NON 1E INSTRUMENTATION HAS A 1E
COUNTERPART TO PROVIDE CONTINUGUS CONTROL
ROOM READOUT OF ALL PARAMETERS EVEN WITH
A TOTAL LOSS OF ALL NON 1E INSTRUMENTATION,

INFORMATION NOTICE

e  79-04 DEGRADATION OF ESF., THE DESIGN IS SUCH THAT A SINGLE EVENT
CANNOT CAUSE THE LOSS OF MORE THAN ONE
ESF BUS AT ANY UNIT (ACRS PRESENTATION)

PALO VERDE NUCLEAR GENERATING STATION
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PVNGS FSAR

Table 8.3-3

AUTOMATIC LOADING OF CLASS IE BUSES
(Sheet 1 of 4)

ONSITE POWER SYSTEMS

I

Forced
Shutdown LOCA
{Xote D) (Note c)
Motor
Rated Motor Power | Load | Motor | Train A |Train B | Train A | Train B
Equipment ur BHP Efficliency | Pactor | (kW) $ LRC (kW) (kW) (kW) (kW)
Step 1
Time to Start 0.5 Sec (Note a)
HP Safety Injection Puxmp 1,000 910 .948 .922 ne 600 |- - 716 716
M-SIA(B)=-P02
HPSI Pump Rooa Alr Cool. Units L) 2.7 .782 «73 2.6 400 - - 2.6 2.6
M-HAA (B) =201
Diesel Fuel Oil Trans. Puzp N.A. N.A. - 819 |2.5 | 340 2.5 2.5 2.5 2.5
M-DFA (B)~PO)
Control Bldg. Battery Ra Ess. 1 0.2 0.8 ]o.8%® | 186 | 665 ]o.4 0.4 0.4 0.4
Exhaust
M-HJA(B)~JO1A, B )
120V Non-Class IE Instr. Pnl. 25 xvA | - 0.85 0.9 |25 N.A. |25 25 25 25
E~NNA=V13 (E=-NNB-V14)
Elect. Pent. Room Ess. Air 3 1.7 799 <777 1.6 589 l.6 1.6 1.6 1.6
Cooling Unit
M-HAA (B) =206
Motor Operated Valves 10 kv | - - 0.85(®) g.s | 344 |8.5 8.5 - -
(Non=Cl. IE) .
Control Bldg. ESF. Swgr. Esa. 7.5 S.1 .832 844 4.6 600 4.6 4.6 4.6 4.6
Air Cooling Unit
M-HJA (B)~203
ECW Pump Room Air Cool. Unit 13 1.6 .799 777 1.5 $89 1.5 1.5 1.5 1.5
M-HAA(B)-205 "
‘| c.s. Pump Room Air Cool. Unit 3 1.6 .799 777 1.5 589 - - 1.5 1.5
M-HAA (B)~2Z03
LPSI Pump.Room Air Cool. Unit 3 1.6 .766 31 1.6 446 - - 1.6 1.6
M-HAA (B)=~202
Motor Operated Valves, 150 kvA | = - o.85(®N127.5] 753  |127.5 |a27.5 |127.5 |127.5
(Class 1E) .
ctmat. Reactor Cavity Cool. Fans 50 k1] 91 826 31.15] 550 62.3 62.3 - -
M-HCN=AO3A, C (B,D)
Aux. FW Pump Rm. ACU Fan 5 2.7 .782 .73 2.6 400 - 2.6 - 2.6
M-HAB-204
Condensate Transf. Puzp s 3.3 849 .817 2.9 649 2.9 2.9 2.9 2.9
M-CTA(B)=POY
Diesel Gen. Ctmt. Rm. Essen Alr 20 1s .822 .844 13.6 | 600 13.6 13.6 13.6 13.6
Handling Unit
M-HDA (B) ~A01 .
Spray Chenmical Add Pump 3 3 .799 377 3.3 589 - - 3.3 3.3
M~SIA(B)=P05 v
Normal Chiller Aux. Pwr. Pal. 10 kvA | - - 0.8(® |g N.a. |8 - - -
J-WCN=-EOLA
Essen. Chiller Aux. Pwr. Pnl. 10 XA |- - 0.8(® |s N.A. |8 8 8 8
J-ECA-EO) & J-ECB~-E02
Control Rm. and Remote 25 XVA |13 kw .85 .91 13 x| N.A. |13 13 12 13
Shutdown Panel Essen. Ltg.
E~QBA=VOl & E-QBB-V02
D/G Lube 0il Warn-Up Heater™ |12 xw |- - - 12 N.A. |- - - -
M=DGA (B) =M02
D/G Jkt Wtr Warm-Up Hea:er(h) ) 18 kW - - - 18 N.A. - - - -
M-DGA (B) =MO1 .
Maxch 1980 8.3-27 Amendment 1
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. ONSITE POWER SYSTEMS

Table 8.3-3 . .

AUTOMATIC LOADING OF CLASS IE BUSES : ’
(Sheet 2 of 4)

Forced
Shutdown' LOCA
(Nots Db) (Note <)
Motor
Rated Motor Powar | lLoad | Motor | Traln A |Train B | Train A jTrain B
Equipnent HP BHP Efficiency | Factor | (kW) % LRC (kW) (kW) (kW) (kW)
Step 1 (Cont.)
D/G Jkt Htr Circ. Pump® s - 0.81 0.83 |4.6 | €50 |- - - -
M=DGA (B) -PO1
D/G Lube Oil circ. Puzp'® 20 - .85 .91 17.5 | 600 |- - - -
M-DGA (B) =P04
Control Rm, Vent A 2xvA |- 0.8 0.7 1.4 | 731 |2.4 - 1.4 -
Rad, Meonitor
J-S0A-RU29
Control Rm. Vent B 2kva |- 0.8 0.7 1.4 731 |- 1.4 - 1.4
Rad, Monitor b
J=SQB=-RU30
ctnt. Bldg, Atmos. 2xva |-, 0.8 0.7 1.4 | 2 |- e - 1.4
Rad. Monitor
J~-SQB-RUOL
Fuel Bldg. Vent. Exh, 2kVA |- 0.8 0.7 1.4 731 |~ 1.4 - 1.4
Rad. Monitor '
J=5QB=RU32
Ctmt. Bldg. Purge Exh. 2XVA |- 0.8 0.7 1.4 731 |- 1.4 - 1.4
Rad, Monitor
J-SQB~RU34
TOTAL STEP 1 LOAD 280.8 279.6 |927 933.8
Step 2 ¢
Time to Start 5 Sec (Note a)
Diesel Generator Ess. Exh. Pans  |100 80 0.9{® | o.9'% |ss.9 58.9 58.9 58.9 58.9
M~HDA (B} =J0 .
LP Safety Injection Pump 500 470" «932 .905 400 | 498 |~ - 400 400
M~-SIA(B)=-POY ,
ctmt, Normal Cooling Unit 150 150 .933 .901 104 604 | 208 208 - . -
M~HCN=AOlA, C (B,D) . .
Fuel Bldg. & Aux. Bldg. EBss. 40 29 0.9¢ 0.9¢) |22 - - 24 24
AFU Including Heater (one 40
HP motor and one 28 kW Htr.) 28 kW - - - 28 N.A. - - 28 28
M=HFA (B) =EOl; M~HFA (B)~J01
CEDM Normal Air Cooling Unit 250 190 .941 .895 | 150.6] 633 101.2 301.2 |- -
{2 motors of 250 HP) '
M=HCN=AO2A, C (B,D)
Battery Chargers (Incld. ‘Jroxva |- 0.9 0.75 53 R.A. |53 53 s3 53
Class IE Instrument Panels)
E-PKA=H11, PXC-H13 (PKB~H12, 92 kVA | - 0.9 0.75 |69 N.a. {69 69 69 69
PKD-H14)
Control Room Ess. AHU 125 100 0.91®  [o.9(0) |49, 69.6 69.6 69.6 69.6
M-HJA (B) =FO4
TOTAL STEP 2 LOAD ) 759.7° |7s9.7 |702.5 |702.5
TOTAL LOAD AT 5 SEC 1040.5 |1039.3 |1629.5 |1636.3
Step 3 . . N "
Time to Start 10 Sec (Note a)
Auxiliary Feedwater Pump 1250 1125 .948 .928 |s8ss | 608 |-~ 88s - 885 :
M=AFB=-PO)
TOTAL STEP 3 LOAD [ 885 0 885
TOTAL LOAD AT 10 SEC ~ ]2040.5 [1924.3 }[1629.5 [2520.8
Amendment 1 8.3-28 March 1980
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g a

R ONSITE POWER SYSTEMS

Table 8.3-3
; : AUTOMATIC LOADING OF CLASS IE BUSES .
(Sheet 3 of 4)

Forced .
Shutdown LOCA
{Note b) (Note c)
Motor
Rated Motor Powar | load | Motor | Train A | Train B | Train A | Train B
Equipnent HP BHP Efficiency | Factor | (k#) % LRC (kW) (kW) (kW) (kW)
Step 4
-]
Time to Start 15 Sec (Note a)
I
Ctrat. Spray Pump 800 700 938 «928 557 537 - - 557 557
M=SIA(B)-P03
TOTAL STEP 4 LOAD 0 [} 557 557
TOTAL LOAD AT 15 SEC 1040.5 [1924.3 |2186.5 |3078.3 [}
Step 5
Time to Start 20 Sec (Note a)
Essential Cooling Water Pump 800 725 0.942 0.892 574 | 547 |s74 " |s: 57¢ 574
M=EWA (B) =PO)
TOTAL STEP S LOAD 574 574 574 574
TOTAL LOAD AT 20 SEC 1624.5 2498.3 2760.5 |.3652.3 l1
Step €
Time to Start 25 Sec (Note a)
Essential Spray Pond Punp 600 588 0.925 0.85 474 600 474 474 474 474
M=SPA(B)-P0}
TOTAL STEP 6 LOAD * 474 474 474 474
TOTAL LOAD AT 25 SEC 2088.5 |2972.3 ]3234.5 }4126.3 ﬂ1
Step 7
Time to Start 30 Sec (Note a) .
Essential Chilled Water Pump 20 13.3 +«848 «829 11.7 519 11.7 11.7 11.7 11.7
M=ECA(B)=P01 (Note Q)
Essential Water Chiller 344 kW | 270 kW 0.94 0.906 270 540 270 270 270 270
M~ECA (B) =EO01
TOTAL STEP 7 LOAD 281.7 281.7 281.7 281.7
TOTAL LOAD AT 30 SEC 2370.2 3254.0 3516.2 | 4408 a‘]
Step 8 :
Time to Start 55 Sac (Note a)
Normal Chilled Water Pump 50 45 0.915 0.855% 40 600 40 - - -
M~WCN-PO1A .
Normal Water Chiller 968 kW | 799 kW 0.949 0.92 799 580 799 - - -
M=WCN=EOLA .
TOTAL STEP 8 LOAD . 839 - - -
TOTAL LOAD AT 55 SEC N 320%.2 3254.0 3516.2 4408 1
{TOTAL SEQUENCED LOAD) ! .
Manual Control
L Safety Injection Pump(9) 500 470 931 .905 |400 | 498 ]ao00 400 - -
M=SIA(B)=-P0Y
Hydrogen Recombiner 50 kW - - - 50 N.A. - - 50 S0
N~HPA (B)-DO1
Pressurizer Heater 183 kW | 150 kW - - 150 N.A. 150 150 - -
H‘RCE"AO"Isos (10011'12) f
Fuel Pool Cooling Pump(® 100 70 .915 .88¢ |s58.7| 625 |- - - -
M=PCA (B)~PO1
March 1980 8.3~29 Amendment 1
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ONSITE POWER SYSTEMS .

Table 8.3-3

AUTOMATIC LOADING OF CLASS IE BUSES
(Sheet 4 of 4)

1

Forced
Shutdown LOCA
{Note b) {Note c)
Motor
i Rated Motor Power | Load | Motor { Train A | Train B Train A | Train B
Equipment HP BHP Efficiency | Pactor | (kW) | 8 LRC| (kW) (XW) (kW) (kW)
Manual Control (Cont.)
Essential Lighting 160 - - - 0.8'® ligo | w.a. {160 160 160 160
E-QBN-D91 (D90) xwle)
120V Non-Cl. IE Instr. Pnl. 25 kVA - 0.85 0.91 25 N.A. 25 25 25 25
E~NNN=V17(18)
ing Pump (&) 100 80 0.93 «867 64.2 1 632 |~ - - -
M-CHA(B)=PO1, M~-CHE-POL
TOTAL MANUAL LOAD 735 738 235 235
TOTAL LOAD 3944.2 3989.0 3751.2 4643
DIESEL GENERATOR RATING 5500 5500 5500 5500
MARGIN . 1555.8 1511 1748.8 857.0
15.6%

e.
£.
g.
h.

starting time is counted frecm the generator breaker closure instant. This starting time excludes the
10 seconds maximunm allowable time for the diesel generator to come up to speed and voltage after the
start signal.

Unscheduled shutdown of the station unit in conjunction with loss of normal onsite and offsite powar.
Loss of coolant accident.

If essential chiller is operating prior to load shed and simultansous ESPAS, the time to start will be delayed
an additional 2-3/4 minutes due to chiller internal controls.

Assumed or unconfirmed data. -
Will be started manually at operator's discretion. Need not be added to total load.
Starts autonatically in Step 2 in case of LOCA.

These loads are not on when D/G is xunning.

-

=

Amendment 1 - 8.3-30 March 1980
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