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1 P RO C E E D I N G S

2 DR. SHEWMON: The meeting will now come to

3 order. This is a meeting of the Advisory Committee on

4 Reactor Safeguards Subcommittee on Palo Verde Nuclear

5 Generating Station, Units 4 and 5.

6 I am Paul Shewmon, Subcommittee Chairman.'

7 The other ACRS members present today are
.

8 David Okrent, William Mathis and Jeremiah Ray.

9 The purpose of this meeting is to review the

10 application of the Arizona Public Service Company to

11 construct Units 4 and 5 of this station.
.

12 The meeting is being conducted in accordance

13 with the provisions of the Federal Advisory Committee
.

14 Act and the Government in the Sunshine Act.

15 Gary Quittschreiber, on my left, is the

16 designated federal employee for the me'eting.

17 The rules for participation in today's me e t--

18 ing have been announced as part of the notice of this

19 meeting previously published in the Federal Register

'20 on March 14, 1979.
.

2' A transcript of the meeting is being kept

_2 and will be made available as stated in the Federal
'

23 Register Notice. It is requested that each speaker

24 first identify himself and speak with sufficient

25 clarity and volume so that he can be readily heard.
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1 It sounds like we've got an excellent P.A.

2 system here, so that can't be too bad.

3 We.have received no written statements or

4 requests to make oral statements from amy members of

5 the public.
.

6 We will now begin the meeting, and I will

7 call upon Mr. Van Brunt from Arizona Public Service
,

8 Company to proceed.

9 MR. VAN BRUNT: Thank you, Dr. Shewmon,

10 My name is Ed Van Brunt. I am Vice Presiden t

11 and Nuclear Project Manager for Arizona Public Service
.

12 Company and the officer of that company responsible fc r

13 engineering, design, construction and quality assuranc e
.

14 activities for the Palo Verde plant.

15 I also am Project Director for the project

16 and in that capacity report to the other utilities

17 that are involved in the project.

18 We are going to have a number of people make

19 presentations this afternoon, and we have reorganized

20 a little bit the agenda that was given to us. We have*

21 covered all the items that you had on your agenda, but
.

22 we have just put them in a little different order so

23 that we could have a speaker come up here and stay anc

24 finish his presentation and then sit down, and then

25 another speaker come up. So let me just very briefly

, _ . .

MC FATE REPORT 6NG SEnvME, RE GISYg nt o PeortsssONr - k. Opt E nt. PHOENIX. ARs10N.
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1 ' ell you who is going to identify what matters, and
2 I will introduce you to the people we have available.'

3 As a question comes up, if you would direct
4 that to me, I will then identify somebody to answer

5 the question.
,

6 [ Slide.]

. 7 'The presentation here under Section 2.2,

8 which is the I.ntroduction and General Description,

9 Plant Description, Organization, Construction and
10 operating Schedule, I will present in just a moment.

Under Section 2.6, that's additional request slA
|

12 for presentations by the applicant, the first three

13 items on there, Differences Between Palo Veroe Units.

14 4 & 5 and Units 1-3, Exceptions to CESSAR, Offsite

15 Power, will be presented by John Allen. John is sitting

16 over here. John is Nuclear Engineering Supervisor.
t .

17 Then the last three items on this list --

18 the last two items, I should say, Design Basis Ground

19 Water Level and Cooling Water System, will be covered
u

20 by Don Karner, sitting here. He is one of our licensi ng*

21 engineers and is responsible for the direct activities
.

22 on licensing for this project.
L

23 Additionally, we have a number of other

24 representatives here. Let me just introduce them to y ou.

25 At the end of the table here is Joe Goldberg.

44C F ATE R EPORT8NG f tRvtCE. R EGIST ERE D F ROF ESSION AL REPORT ER S. PHOENIX. AR11C pea
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1
Joe is with Combustion Engineering. He's a licensing

2 engineer and will be addressing any questions that yot
,

3 have relative to Combustion's responsibilities in this

4 project.

5 Don Karner I introduced you to. John Allen

6 I introduced you to.-

7 .Next to John is Dr. Morton Goldman from NUS
.

8 Corporation, and Mort will deal with' questions in the

9 area of meterology and the site generally.

10 At the far end of the table is Dennis Keith.

11 He is a licensing engineer with Bechte.1 and will

12 generally deal with questions on the balance of the

13 plant.
,

14 In the back row back here, on the far end is

15 Bill Bingham. He's the engineering manager for Bechte l

16 for this project and, should some area come up that

17 Dennis is not expert in, Bill will deal with those.

18 Next to him is John Scott. John is with

19 Fugro. Fugro is our geotechnical and seismological-

(
20 consultant, and John will deal with any areas you have

.

21 relative to geology.

22 Next to him is Larry Klein. Larry is with'

23 NUS Corporation and is primarily dealing in environ-

24 mental areas. If there are any questions that come up

25 in that area, he will assist us.

MC F ATE R E PCR T lhG SE RveCE. R E GISTE R E D PR OF ES SION AL R E PORT ER E. PMC E Niz. Amt!ON A
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1 We have a number of othcr people in the

2 audience who we might call on if ae need to, but I

3 doubt that that will be necessary.

4 With that, I will get on with the presentation

5 unless there's some questions.
.

6 The Palo Verde Nuclear Generating Station

. 7 Units 4 and 5 are replicate units, or they are identi-

8 cal to Units 1, 2 and 3 which are under construction

9 at the Palo Verde site some 50 miles west of Phoenix.
10 The Palo Verde 4 and 5 units are proposed for construc -

11 tion at that site adjacent to and to the soum of Units

12 1, 2 and 3.

- 13 (Slide.]
.

14 As can be seen from this chart, the Palo

15 Verde design has been under almost continuous review

16 by the Nuclear Regulatory Commission since we filed ou r

17 application for Units 1, 2 and 3 in 1974, and we have

18 been interacting with the Commission staff, the ACRS

19 and 3icensing boards and various other people almost
i

20 continuously, without a break.*

21 [ Slide.]
.

22 This is a list of some of the key milestones

23 that have been accomplished in the licensing area. Yc u

24 can see here that we filed in June of 1974 the appli-
,

25 cation for Units 1, 2 and 3 with the Nuclear Regulatory

MC P AT E RE PORTING $E RvlCE REGl$tf R f D PROF EgsaON A. R E PORT Emb PMc ENix. AH2ON A
REFERENCE 2 M AR11%DAS E MVitut LL
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1 Commission. We did receive from the Nuclear Regulatory

2 Commission the construction permits to proceed with
,

3 that project in May of 1976, and construction began

4 immediately thereafter.

5 In August of 1977 we advised the Commission

6 that we were considering replication of the 1, 2 and'

7 3 units at the Palo Verde site and thinking of adding
.

8 two additional units, namely Palo Verde Units 4 and 5.

9 These units were intended for operation in May of 198E

10 and May of 1990.

11 In August of 1977 we filed with the Nuclear

12 Regulatory Commission our specific intent to construct

.
13 these units and requested a qualification review for

14 the base plant, namely Units l ', 2 and 3. This review

15 was completed in December by the Commission, and on

16 December 12th they sent us a letter stating the result s

17 of that qualification review. The qualification revic w

18 letter detailed the information required in the areas

19 of site-related matters, changes from the base plant
.

20 design, open items remaining for review from the base.

21 plant, changes in regulatory requirements and other
'

22 significant items.

23 In the area of other significant requirements

24 were some 34 regulatory guides and staff positions

25 that had been developed since the time that we receivcd

MC F AT E REPORTING SEmv:GE. R E GIST E R E D PROF ES SION AL A EPORT ER E. PMOEksX. AR12 ONA
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1 Ol'r construction permit for Units 1, 2 and 3.

2
The Commission stated in their qualification

3 letter that these 34 items must be addressed for Palo

4 Verde Units 4 and 5 as well as for Palo Verde Units

5 1, 2 and 3.

6 In order to accomplish this and in order to'

7 keep the units, all five of the Palo Verde units
.

8 identical, we chose to address the items that were

9 identified in this letter on Units 1, 2 and 3, and

10 this was done in our Amendment 17, and to replicate

11 then those units which hac addressed these items.

12 We strongly feel that it is to our benefit

13 that'all of the units at Palo Verde should remain
.

14 identical throughout their operating life.

15 ISlide I

16 This is a slide that just tells you a few of

17 the key items about the plant, who the players are.

18 The plant, of course, is located some 36

19 miles west of the nearest boundary of the city of

20 Phoenix in Maricopa County, State of Arizona,-

21 We are utilizing Combustion Engineering, Inc .'s
.

22 system 80 Pressurized Water Reactors Nuclear Steam
,

23 Supply system.

24 The turbine generator is being provided by

25 the General Electric Company.

MC F ATE REPOR TING SER VICE. R E GIST E R E D PROF E 55'ONAL RE PORT ER5. ***0E Nix, AerigoNa
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1 The sources of cooling water at the site are

2 two: For condenser cooling we are using sewage effluent#

3 from the city of Phoenix, which will be piped some 38
4 miles to the plant site. For other, plant makeup

5 requirements, domestic requirements, we are using well
-

6 water from wells on the site.
. 7 Our architect engineer for Units 4 and 5

8 is Bechtel Power Corporation out of Norwalk, Californi a.
9 We have not as of this time identified who

10 the constructor will be for this project. At such tir e

11 as we do, we will then submit a quality assurance

12 program and other matters related to that constructor
13 to the Commission for review.
14 Our environmental consultant is NUS Corporat ion,

15 Rockville, Maryland.

16 Our geotechnical consultant is Fugro, Inc.
,

17 out of Long Beach, California.

18 Islide.]

19 This is an artist's conception showing the

20 orientation of the five units at the Palo Verde site.
21 You can see the three units on the righthand side.

.

22 This is Unit No. 1, which is under construction; Unit

23 No. 2, which is under construction; and Unit No. 3,

24 which is just a hole in the ground. We are just now

25 beginning construction.

McF AYE RtPORTING SCRveCE, REGISTERE D # ROP tssioNab REPORT ERS. PMOENtK, Ami!QNA
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1 Units 4 and 5 will be located just to the

2 south, with a space left right in this area for trans-

3 mission lines to go out from the plant site.

4 You can also see from this probably as well

5 as any of the slides I might show you that we are usin g
.

6 for each unit three groundwater level cooling towers

7 that are constructed of concrete and they are being
.

,

8 provided by Marley Company.

9 Also you can see we have a switch yard for

10 Units 1, 2 and 3 here, and we have a second switch yar d

11 down here for Units 4 and 5. And Mr. Allen will be
.

12 dealing with those in a little bit more detail in a

13 little while..

14 [ Slide.]
15 This is an overall layout of the Palo Verde

16 site. I realize it may be a little bit hard to see,
~

.

17 but maybe I can run through what a couple of the key
18 items are.

19 In the north part of the site is the water

20 reclamation facility which will be processing the*

21 sewage effluent we will receive from the city of Phoer ix.
.

22 This portion over here is related to Units

23 1, 2 and 3. We will be adding this portion in here

24 for Units 4 and 5.

25 Here is the water reservoir, the water

MCF AT E REPORT ING SERVICE R EG15Y ERE D PRup t stiON AL REPOR T ER 6. PMOEN12. AR12ON A
REFERENCE M ARYtNDAst Mue8 ELL
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1 reservoir for Units 1, 2 and 3; and we will be adding

2 an additional 50 acres for Units 4 and 5.'<

3 You can see the first three units here and
4 the second units here, and the evaporation ponds will

5 be down in this area.
.

6 The site is roughly 4,000 acres. It is

7 completely fenced by four-strand barbed wire, and the-

8 construction area has a chain-link fence around it.
9 [ Slide.]

10 This is a plot plan of the power block area.

11 This would be the same for Units 1, 2, 3, 4 and 5.

12 In the center section here you have the con-

13 tainment building, some 154 feet in outside diameter,
i

fully prestressed14 about 189 feet above grade. It's a

15 concrete cylinder with hemispherical dome, with a

16 circular slab of reinforced concrete. The interior
i

17 structure of this containment is lined with quarter-

18 inch thick welded steelplate liner. 5

19 The reactor vessel steam generators and othe r
.

20 emergency components of the nuclear steam supply system

. 21 are located within this structure.

22 Adjacent to the containment building right

23 here we have the auxiliary building. This is a seven-

24 story reinforced concrete structure, partly below grad e
25 and partly above grade. It is located adjacent to the

MC F AT E R EPCattNG SERvtCE. m EGtST Ee ED PROFE5 5|ONa w At *CRTE4 5. ***C ENix. A4110 NA
A EF E4 E NC E M AR TINDA6E.% S 9 Ebb
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1 containment building but physically separated from it.

2 It is some 60 feet below grade. The auxiliary buildin g<

3 primarily houses those items of equipment and other

4 items required to support the operation of the nuclear

5 steam supply system.
.

6 Here you have the control building. The

7 control bailding is a five-story reinforced concrete
,

8 structure. It is located adjacent to the auxiliary

9 building and the radwaste building. It also has a

10 diesel generator building on this side.

11 The fuel handling building is located over

12 here and has our spent fuel c.ontainers in this, and

13 will be utilized for fuel transfer and other related

14 items.

15 The generator is a reinforced concrete

16 structu.re and it is also physically separated from

17 the control building.

18 That is the general description of the plant

19 power block.
<

- 20 The turbine building is located here with th e

21 turbine facilities and then we have a number of other
.

22 small auxiliary buildings here, the switchgear build-
i

23 ing and the corridor building, which is the basic

24 access into the power block.

25 [ Slide.]
(

WC F AT E REPORTf hG $ERytCE , R EGISTER E D P ROF E SS QNAL R EPORT E R S. PHOENIX. AR12 0NA
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1

1 There are eleven southwestern energy supplie rs

2 participating in the activities related to Palo Verde

3 Units 4 and 5. These participants are indicated here

4 and their percentage ownerships are also indicated.
f

5 Arizona Public Service Company has been

6 designated as the project manager and operating agent'

7 for this plant and in that capacity carries out all of
.

8 the activities necessary to get it engineered and con-

9 structed, and then also for operations.

10 DR. SHEWMON: By way of background, would

11 you point out the difference between this list and
.

12 Units 1, 2 and 3?

13 MR. VAN BRUNT: Yes, sir, I'll be glad to.
.

14 On Units 1, 2 and 3, we have five participan ts.

15 Arizona Public Service owns 29.1 of that plant.

16 Southern California Edison Company is also a partici-

17 pant. They own 15.8 percent. El Paso Electric Company

18 is also a participant in Units 1, 2 and 3. They own

19 15.8 percent. And Salt River Project owns 29.1 percen t.

- 20 They are not a participant in this unit. And Public

21 Service of New Mexico owns 10.2 percent of Units 1, 2

22 and 3. They are not a participant in this project.

23 DR. SHEWMON: Okay, thank you.

24 MR. VAN BRUNT: Additionally I should say

25 that when the plant is completed, it will be turned

WC F AYE REPORTING SER VICE. R EGIST E RE D F eOFE SSION AL RE POR TE R S PHOE NIX. Ami2ON A
R$FERENCE. M ARTIhDALE.MutSELL



15

1 over to the operating department of Arizona Public

2 Service Company and will be operated by APS through

3 the Vice President of Electric Operations.

4 [ Slide . ]

5 Now I would like to turn briefly to the
.

company organization, primarily as it relates to the6

7 engineering and construction of this plant.
,

8 This is an overall organization chart of the

9 company. From the Chief Executive Officer, the line

10 of responsibility down through to the Palo Verde plant
t

11 goes through the Operations Executive " ice President,
.

12 Mr. Tom Woods, who is my boss. I report to him. I

13 have reporting to me three managers: Site Constructio n
.

14 Manager, Quality Assurance Manager and a Nuclear

15 Services Manager. And I will get to their detailed

16 organizations in just a moment.

17 Under the Electric Operations Vice President

18 you have a Palo Verde Plant Manager, Mr. Wes Hartley,

19 who is here somewhere today; and then a number of othe r

('
- 20 related managers related primarily to the fossil side

21 of our business.
.

That's the general overall organization of22
(

23- the company.

24 Now, from here I'll go into a little more

25 detail on these three groups, those primarily involved

McFATE REPORTfhG SERV:CE. REGISTERED PROFESMONAL R E POR T ERS. PMotat;X. ARIZON A
R E FERENCE . M AR TsNDA6E.HWO ptLL
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1 in this project at this time.
4

2 [ Slide.]

3 First let me take the area of the Nuclear

4 Services Manager. He is primarily responsible for all

5 of the engineering activities and procurement activi-
.

6 ties related to this project for Arizona Public Service

7 Company. He has three supervisors who report to him:
,

8 John Allen, who I introduced already, has responsi-

9 bilities for these areas; Carter Rogers, who is a

10 Nuclear Engineering Supervisor, has responsibility
i

11 for civil, mechanical and nuclear areas; and then we
.

12 have an office manager and supervisor who is responsib le

13 for records and reporting and other administrative
.

14 activities.

15 This is basically the engineering portion of

16 our organization.

17 ISlide.]

18 This is the organization of our construction

19 activity. We have a Site Construction Manager, Bill
<

20 Petro. He has two supervisors who report to him. One-

21 is an administrative supervisor who has responsibility

22 for procurement of construction materials in the field ,

,

23 cost and schedule responsibilities, accounting and

24 other support activities and office services.

25 And then we have a Field Engineering Supervi sor

MC F AT E RE POR TING S E R vtCE. R E Gl&T f R E D PROF E S SION Aw R E PONT erb. PHQE Nix, ARIZON A
RE FE R ENCE M ARi tND ASE->+VB SE LL
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I who has a mechanical group, an electrical group and a

2 civil group who watch after the technical aspects of

3 those activities of our constructor, Bechtel, at the

4 site for Units.1,2 and 3. And they would do the same

5 for Units 4 and 5.
~

6 These are existing organizations, I might sa y.

7 [ Slide.]
.

8 Thirdly, but not last, I have a quality

9 assurance organization headed by Manager John Roedel.

10 He has two areas reporting to him: Quality Systems

11 Supervisor and Site Quality Assurance Supervisor.
.

12 This group is primarily oriented toward activities

13 going on in the field. They are broken into the same
,

14 gnneral regimens: civil, mechanical and electrical,

15 which follow after the construction activities at the

16 site; and then he has a quality systems group located

17 back in the home office who follow after the APS

18 activities relative to quality assurance and follow,

19 along with Bechtel, the vendor activities for various

20 people who are providing equipment..

21 [ Slide.]

.

22 Lastly, our proposed schedule for Units 4
i

23 and 5. Anticipated start of construction is in early

24 198i. We expect Unit l's operating license in Novembe r

25 of 1981. We expect to load the fuel for Unit 4 in
(

Mc F ATE R EPORTING SEnytCE. m EGIET ER E D F ROFE 5540N A6 REPORTE R S. PHOENIX AR 20NA
RE F E RENCE. M arf tNDASE.6eUS BELL
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1 November of '87, and we expect to load the fuel for

2 Unit 5 in November of '89.,

3 The reason we put Unit 1 in this is in Octob er

4 of this year we will be filing a five-unit FSAR then

5 with the Nuclear Regulatory Commission, and this will
.

6 real'ly be a review of the Units 4 and 5 application

7 while we are going through the final statement analysi s
,

8 for 1, 2 and 3.

9 So I just wanted to indicate we would have

10 almost a continuing review from now until '90 of these

11 units.

12 DR. OKRENT: I don't understand quite what

13 you said. You expect to file an FSAR for five units?
,

14 MR. VAN BRUNT: That is correct.

15 DR. OKRENT: And you would expect the NRC to

16 review these simultaneously and give y,ou one review
.

17 for 'all five? Is this the implication?

18 MR. VAN BRUNT: No, sir. We are filing a

19 five-unit FSAR. We have a complete understanding with
s

20 the Commission that when they review that they will-

21 only be issuing us an operating license for Unit No. 1 .

22 We are desirous and have every intention of
,

23 keeping these units identical. Therefore, that review

24 will really apply to our Units 2, 3, 4 and 5 because

25 if there are any items that happen to come up that are

MC F AT E REPORT ahG SERV 41. R EGi$f ER E D PROF El$1QN AL R k #0RT ERS PHOINIX. ARI2 ON A
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1 significant to safety, we are going to make those

2 changes right at that time. So we are really just
<

3 getting a review now of our 2, 3, 4 and 5 applicatior.

4 again. This is the only thing I was inferring.

5 Are there any other questions?
.

6 DR. OKRENT: I have an organizational type

7 question. As we get experience with reactors either
.

8 under construction or in operation elsewhere, we learn

9 things that were not necessarily done as well as they

10 could be. In your organization is there a particular

11 group that has the responsibility of reviewing

12 Licensee Event Reports or construction or design de-

13 ficiencies?

14 We can leave it at that for a moment.

15 MR. VAN BRUNT: Yes, sir. Under Mr. Allen

16 we continually review those.and we continually review
'

17 the I&E reports we receive, certainly those we have to

18 respond to; also those that are not required for us tc

19 respond to.

~

20 We review any number of other industry

21 information that we receive to continually improve and
.

22 update our design, within some reasonable limits. But

i

23 we do continually review abnormal occurrence reports

24 and others.

25 John, are there any other items that we've
(

Mc F ATE R E PORTING SE m ocE, R EGIST f mE D P AOFE SSION A. R EPORTE45. PHOE Nm. AnaloNa
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|

1 got that comes through that procedure?

2 MR. ALLEN: The nuclear information bulletir s<

3 coming in, that type of thing.

4 DR. OKRENT: Okay. Well, later on I'll have

5 a question about at least one such event at a previous
.

6 plant, Arkansas-Nuclear One Unit Two. They had some-

7 thing I guess on September 16, 1978. I will be
.

8 interested in knowing how this relates to your design,

9 if at all, or what you might do for testing and so

10 forth and so on. And then I will appreciate, for

11 example, hearing your comments on other such previous

12 experiences to see if in any way they have led to a

13 change of design, or why not, and so forth, that you
.

14 think are particularly significant. Just partly to ge t

15 a feeling for how you go at this.

16 I'm particularly interested in this one, so

17 that's why I noted it. Thank you.

18 MR. VAN BRUNT: We will be very happy to

19 answer that.

20 DR. SHEWMON: There seems to have been a

21 reshuffling of your team already.

22 MR. VAN BRUNT: I'm very sorry. This is Mr.
(

23 Goldberg who I introduced before. And this is Ed

24 Scherer, Licensing Manager for Combustion Engineering.

25 He and Joe between them I guess are going to answer

WCF ATE REFORTSNG SERV 0E. m E GIST rpt D PROF ESSION AL R EPORT E RS. PMOE NIX. ARIZONA
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1 questions.

2 Any other questions you would like me to deal

3 with at this time?

4 DR. SHEWMON: No.

5 MR. VAN BRUNT: Then I think I'll give it
.

6 back to you.

7 DR. SHEWMON: Mr. Stright, you are handling.

8 this for the Staff?

9 MR. STRIGHT: Good afternoon. My name is

10 Robert Stright. I am the Licensing Project Manager

11 for the Palo Verde applications.

12 with me today are Mr. Parr, Branch Chief of

13 Light Water Reactors Branch No. 3, and Mr. Licitra, wh o-

14 will be taking over as the Project Manager for the

15 Palo Verde applications in the near future.

16 Mr. Denton, the Director of the Office of

17 Nuclear Reactor Regulation, had until yesterday mornin g

18 intended to be with us today, but the events at anothe r

19 power plant have kept him in the office. Maybe Mr.
~

20 Denton will be attending the full committee meeting of

21 Palo Verde. I believe he wanted to say a few words
.

22 about how we conducted the Palo Verde 4 and 5 review.
<.

23 I will offer some of my own thoughts there

24 and maybe he will amplify more at another meeting.

25 Sometime ago the Staff issued NUREG-0292,
,
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1 which was some recommendations for improving the

2 licensing process. To the extent practical, we imple

3 mented those recommendations on the Palo Verde 4 and 5

4 application.

5 Specifically, we held meetings, technical

6 meetings, here in Phoenix with the applicant in order

7 to allow the public the opportunity to observe some of
.

8 the licensing process.

9 Additionally, we had dedicated technical

10 reviews within the NRC staff. We eliminated the two

11 rounds of formal questions that are a normal part of the
*

12 plant review, and our goal was to issue a safety

13 Evaluation Report within six months of the start of the
.

14 review.

25 As Mr. Van Brunt mentioned, the Palo Verde

16 4 and 5 application was docketed $ne year ago from thi s

17 coming Saturday. The NRC review of the Palo Verde

18 4 and 5 PSAR began on September 15, and the SER was

19 issued last month.

20 Also as mentioned, Palo Verde 4 and 5
.

21 replicates Palo Verde 1, 2 and 3. The replicate plant

22 concept involves the submittal of an application by a'

(

23 utility for a nuclear power plant of essentially the

24 same design as one previously reviewed and approved by

25 the staff. The site and the utility applicant may vary
<
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1 and in fact, on the previous three replication appli-

2 cations, the site and the utilities were different from

3 that of.the. base plant. These previous replication

4 applicants were: Jamesport, which replicated Millston e

5 3; Marble Hill, which replicated Byron; and New
.

6 England, which replicated Seabrook. All of these plan ts

7 had Westinghouse RESAR-3 nuclear steam supply systems..

8 Thus the Palo Verde 4 and 5 replication application

9 was unique in that Combustion Engineering will supply

10 the nuclear steam supply system and the lead utility

11 applicant and the site will be the same as the repli-

12 cated plant. The replication option of the Commission 's
13 standardization program is further described in,

14 NUREG-0427, which was published in May of 1978.

15 In December of 1977 we completed our quali-

16 fication review of the Palo Verde design for replicati on

17 of Units 4 and 5. The letter we sent to the applicants

18 in December of '77 described the scope of the review

19 for Palo Verde 4 and 5. The review consisted of items
- 20 in the following categories:

21 One, matters that related to the site specif ic
.

22 location of Units 4 and 5, for example, the new site
t

23 geological investigations.

24 Two, changes made to the base plant design

25 since the issuance of the construction perraits . An
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1 example in this category is the change made in the

2 main stream support structure to accommodate pipe

3 breaks.

4 Three, changes to regulations --

5 DR. SHEWMON: Are the pipe regs different
.

6 in 4 and 5 than in 1, 2 and 3, or is the ground

7 support different, or what?,

8 MR. STRIGHT: The second category was changes

9 made to the base plant design after the issuance of

10 the construction permit.

11 DR. SHEWMON: Thank you.
.

12 MR. STRIGHT: So this change is applicable

13 to all five units.

14 Three would be changes in our regulations.

15 For example, the cost-benefit analysis required by

16 10 CFR 50, Appendix I.

17 And the fourth category is Other Significant

18 Safety Issues. These items are listed on Table 1.2

19 of the SER and constitute the bulk of our safety revie a.

- 20 Some of the review items identified in this
21 latter category were totally or partially within the

.

scope of the nuclear steam system supplier. For these22
t

23 matters the applicants referenced CESSAR.

24 At the same time that Combustion Engineering

25 tendered their FDA application, they submitted
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1 documentation of these additional review matters at a

2 CP level of detail. Our evaluation of those matters

3 as they. apply to Palo Verde is in Appendix A to the
,

4 Safety Evaluation Report.
'

5 The status of our efforts on the list of ACFS
.

6 generic items that apply to Palo Verde is presented in

7 Appendix D to the Safety Evalua'. ion Report. In that.

8 appendix, on page D-7, I want d a clarify one matter.

9 Under th2 item Computer Reactor Protection

10 System, Palo Verde does not plan to use the solid stat e

11 protection system, but does in fact plan to use
,

12 Combustion Engineering's core protection calculators.

13 Our evaluation of that item is in Chapter 7 of the.

14 CESSAR SER in the SERs for ANO-2 and is a matter that

15 will be reviewed further during the FDA review of

16 CESSAR. We reviewed the core protection calculators

17 with the ACRS in several meetings in connection with

18 the ANO-2 OL application. On pages D-13 and D-14

19 there is a cross-reference index of ACRS generic items

20 with NRR Generic Tasks. In a letter dated March 21,
-

21 1979, the ACRS revised its numbering system for generi c
.

22 issues. The Palo Verde SER was published before the
.

23 new numbering system was known.

24 Appendices E. F, and G to the SER are the

25 SER and its two supplements for Palo Verde 1, 2 and 3.
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1 Also, the CESSAR SER is included as Appendix A to

2 Appendix F.;

3 I hope I'm not confusing people with all the

4 appendices. I'm trying to explain how it is organized .

5 I will continue.
~

6 Appendix C of Supplement No. 2 to the Palo.

7 verde 1, 2 and 3 SER is a report of the U. S. Geo-
.

8 logical Survey on the Palo Verde site. This report is

9 dated March 30, 1976, and so was received after the

10 ACRS review of Palo Verde 1, 2 and 3 was complete.

11 The USGS report concluded that the 0.2 g vc'tue was

12 adequate for the SSE at Palo Verde. The USGS did not

13 participate in the review of the Palo Verde site for
,

14 Units 4 and 5.

15 DR. SHEWMON: Can you tell us what page

16 Appendix C is in this?

17 MR. STRIGHT: Appendix C of Supplement No. 2~

18 to the Palo Verde 1, 2 and 3 SER, which is Appendix F

19 of that.

- 20 one more appendix. Appendix H of the SER is

21 our evaluation of the so-called unresolved safety

22 issues identified in the NRC's report to Congress and
.

t

23 those issues that could apply to Palo Verde.

24 Ue have completed our review of the Palo

25 Verde 4 and 5 application and will be able to reach
f
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1 favorable conclusions upon resolution of four outstand-

2 ing issues. These matters are:<

3 Number one, as previously mentioned, the

4 applicants have not designated the constructor for

5 Palo verde 4 and 5, and so we have not been able to
.

6 review the quality assurance program of the constructor.

7 Number two, we have not completed our review
,

8 of the applicant's financial qualifications. We nor-

9 mally perform this review late in the review process

10 in order to get the latest financial information. The

11 applicants have now submitted the additional financial

12 information that we require in order to complete our

13 review..

14 Number three, there is a rather minor problem

15 in the Combustion Engineering ECCS evaluation model.

16 We are confident that changes made in the flow blockage

17 submodel will prove conformance with the ECCS acceptance

18 criteria. Our review of this matter is expected to be

19 complete in time for the SER supplement to be issued

20 after the full ACRS meeting.-

21 Number four, we havo not agreed with the

22 applicants on the design basis groundwater levels for
23 Palo Verde Units 4 and 5. The applicants have selected

24 levels of 923 feet and 920 feet for Units 4 and 5
25 respectively. Both of these levels are 20 feet below
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1 the proposed plant grade. The applicants' maximum

2 predicted levels are 912 and 919 feet, respectively.

3 Since there is very little margin between the predicte d

4 and design levels, we were not satisfied with the

5 degree of conservatism.
. .

6 We met with the applicants and its consultar ts

7 last week to discuss this matter and explored several
.

8 alternatives for providing a greater degree of assur-

9 ance that the design level will not be exceeded. I an

10 confident that resolution of this matter can be obtain ed

11 shortly.
.

12 I should also mention that once the design

13 groundwater levels are agreed to, we will need to
,

I

14 reverify that the analysis of the liquefaction potenti al

15 remains valid.

16 Are there any questions?

17 DR. SHEWMON: Yes, a whole series of them.

18 Let me start on your Table 1-2. The categories 1, 2,

19 3 and 4 I have read enough times so I almost think I
.

20 understand them. I find that half of this table is

21 category 4. Now, since we are talking about plants
.

22 which are almost not built, though that is not true

23 of Unit 1, are these in effect all category 3, even

24 though you say they aren't classified yet? That is,

25 they must all be implemented in all five units?
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1 MR. STRIGHT: Category 4 items are identific d

2 as to be considered in the review. I would call them

3 close to Category 2 in that this is to be considered

4 on a case-by-case basis.

5 However, you are correct in that part of our

~

6 determination of the degree to implement these items

7 was based on the degree of construction and so on and
.

8 there would be a likelihood that we would in 'f act

9 apply these requirements to Palo Verde units.

10 DR. SHEMMON: One of the things that comes

11 up is th. degree to which you will abide by the appli-
.

12 cant's desire to have these be identical plants, and

13 that once No. 1 is buttoned up and you really can't
.

14 change things basically, but yet 4 and 5 are still

15 on the boards, will you say, "Yes, we'll allow them tc

16 replicate, we accept the virtue of that;" or if the

17 ROC committee decides that No. 4 should be of a dif-
18 ferent category, will you force them to adapt that to

19 4 and 5? Or does anybody know at this point in time?
t

20 MR. STRIGHT: I think the right answer is.

21 that we don't really know. But let me just add a

22 couple comments.
t

23 I think that the fact that the staff has

24 started to categorize new safety issues in itself

25 applies some degree of management control on the new
t
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1 safety issues that are developed.

2 In addition, the RQC committee as it has<

3 developed I have noticed has matured and --

4 DR. SHEWMON: Was the. word " matured" or

5 " assured"?

6 MR. STRIGHT: " Matured." And in recent.

7 decisions they are taking into consideration standardiza-
.

8 tion more than they did before. In other wor'ds, they

9 are being more specific with their implementation

10 recommendations and applying specific recommendations

11 as far as reference plants, replicate plants and so or .

12 So 1 understand your concern, and I think wc

13 are headed in the right direction, although I agree
.

14 that there is also a tendency to apply new requirement s

15 if it is possible to do so.

16 DR. SHEUMON: There is a letter on file fron
t '

17 the applicant with regard to the imminent ATWS ruling

18 and what'happens on that, and I don't want to get intc

19 it today, but that's a fine example of where a date is
(

20 used for what will be done to a system.*

21 For my edification, would you explain in a

22 few words a replicate plant? One speaks of 4 being a
i

23 replicate plant for No. 1, which I think I understand.

24 I also find in here that there is a reference system

25 for CESSAR 80. Could you explain the difference
(
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1 between the reference system for the NSS and the

2 replicate plant?"

3 MR. STRIGHT: Yes. A reference option is

4 one option of the standardization program. The

5 replication option is another option of the standardi2 a-
.

6 tion program. Palo Verde really incorporates both of

.
7 tnose options. All of the Palo Verde units reference
8 CESSAR and so could be corsidered part of the referenc e

9 system option.

10 In addition, Palo Verde 4 and 5 replicate

11 Units 1, 2 and 3, and they are referred to as replicat e

12 plants, and 1, 2 and 3 are referred to as the base
13 plant..

14 DR. SHEWMON: They are not mutually exclusis e?

15 MR. S.TRIGHT: That's correct.

16 DR. SHEWMON: But they aren't equivalent?
'

17 MR. STRIGHT: They are not equivalent and,

18 in fact in this case we have an example where both

19 options, reference and r e p l !. c a t e , have been utilized.

20 DR. SHEWMON: One point. Is this the lead*

21 plant for the CESSAR Reference 80? Is Unit 1a lead

22 plant?

23 MR. STRIGHT: I believe it is now.

24 DR. SHEWMON: Finally, are we going to get

25 into at a different time today what you mean by
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1 design basis groundwater levels, and so whet? I don't

2 really want to leave it at just the amount you have

3 said, but I don't know whether it's going to come up

4 anyplace else in the agenda.

5 MR. STRIGHT: I believe we do have an item
.

6 on the agenda to discuss the design basis groundwater

. 7 level in more detail, although we could talk ~about it

8 now if you would like.

9 DR. SHEWMON: No;'I'm willing to wait.

10 That's all I have. Are there any other

11 questions? Dave?
,

12 DR. OKRENT: In connection with the last

13 point, I believe you indicated that you would have to-

14 review the liquefaction analysis under certain condi-

15 tions. Could you elaborate 30 seconds' worth on that?

16 MR. STRIGHT: The licuefaction analysis is

17 dependentson the groundwatt .evel. We have done a

18 review of the liquefaction potential for Units 4 and 5

19 and are satisfied with that.

20 However, if the groundwater level changes'

21 or whatever is finally agreed to, we need to go back

22 and say, yes, in fact, our review of the liquefaction
1

23 potential is still okay, or we have to look at it some

24 more and maybe determine that it is not.

25 I only bring it up in that once we reach
i.
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1 agreement on groundwater levels, there are other thinc s
2 that we need to check to make sure that everything is

3 all right before the problem goes away.

4 DR. OKRENT: On 1, 2 and 3, you have no

5 questions on liquefaction; is that correct?
.

6 MR. STRIGHT: On Units 1, 2 and 3, there's

7 a construction permit condition that states that the
.

8 evaporation ponds and water storage reservoirs cannot

9 be built until a satisfactory analysis is submitted

10 that justifies the design basis groundwater level,

11 and is acceptable for structural considerations and
.

12 more liquefaction potential.

13 We have been working with the applicants and-

14 are near resolution on that.

15 But I think more specifically to answer your

16 question, we have reviewed liquefaction on Units 1, 2
s

17 and 3 and for our particular groundwater level we are

18 satisfied.

19 But, again, if that level changes, we have

20 to look at that again.

21 DR. OKRENT: And this is the practical
.

22 groundwater level from your point of view?
t

23 MR. STRIGHT: We are looking at it as a

24 design basis conservative groundwater level.

25 DR. SHEWMON: I'm sure you w.ll be watching
\
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1 this groun dwa te r level, or the applicant will. The

2 concern is that if it approaches the design basis leve l,

3 there's nothing that can be done about it at that time

4 and therefore we must work with the conservative
5 extrapolation that everybody feels at case with now,

.

6 or we must make sure that we have a conservative
7 extrapolation for what happens in 2020, or whatever?

8 MR. STRIGHT: We want to have a conservative

9 level for the design basis level. However, the appli

10 cants have proposed a monitoring program. We intend

11 to assure that that monitoring program is compared

12 against the predicted levels. And it's the kind of

13 thing that plenty of time will be available and some-
.

14 thing could probably be done. So that's another area

15 that can give some confidence for the design basis

16 effort, because it's not something that's going to

17 happen overnight. The level is predicted to go u,n

18 over a period of years.

19 DR. OKRENT: In a different area, on page

20 3-5 of the SER there is mention of temperature monitor-

21 ing or a lack thereof for the room housing the turbine

22 driven auxiliary feedwater pump.

23 MR. STRIGHT: That's right.

24 DR. OKRENT: And there's some discussion

25 that the maximum temperature in this room [ reading
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1 document). I was wondering, is it possible to have a

2 steam leak or something else that would lead to a rato

3 of temperature rise in this room larger than the one

4 you are discussing here?

5 MR. STRIGHT: Certainly, a steam leak is

6 possible, and I would imagine that if there was such
*

7 a leak that the temperature would, I would say, go up.
.

8 DR. OKRENT: I am trying to understand how

9 you decide whether such monitoring is needed or not,

10 and how many different avenues of temperature rise yot

11 think about when you make such a decision, and why the

12 statement here is adequate. Can you help me?

13 MR. STRIGHT: The applicants propose to not
.

14 provide temperature monitoring in this particular roon

15 and provided results of an analysis that indicated wha t

16 you previously read. We feel that we want to look at

17 that analysis, and we said that we are going to do tha t

18 during the final safety analysis review.

19 And, well, I can't answer your question

- 20 directly about what we consider, what we will consider ;

21 but we definitely do intend to review the details of
.

22 that analysis. And if we are not satisfied with it,

23 we feel that the temperature monitoring is something

24 that could be applied later on without any difficultie s

25 at all. And that's why we feel comfortable with the
.
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1 design as it is presently proposed.

2 Also, I should mention that we have -- I

3 believe it's discussed in here -- we have discussed
4 portable temperature monitoring and portable equipment .

5 That is available for use.
.

DR. OKRENT: I am still trying to explore6

7 your thinking. I heard what you said --

8 MR. STRIGHT: Well, I think I can be a little

9 hit more specific. I can't say right now whether we

10 are going to consider a steam leak a little one, a

11 big one or any, during our review of the analysis that
.

12 shows what the temperature will be in this room. I

13 don't know the answer to that question. But we are

14 going to look at it during the FSAR review.

15 DR. OKRENT: Well, how will you decide

16 whether or not you should think about a steam leak,

17 which I only raised as a possible other source? I

18 don't know whether you would consider it a potential

19 one or not, but there may still be other ones. How

20 are you going to arrive at a decision that you have

21 covered enough of the different things that are

22 important so that you can arrive at a decision?. If al l

-

23 you look at is the specific thing mentioned here, and

24 this is the only thing that the applicant analyzes,

25 that is a prescribed set of conditions and others have
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1 been excluded.

2
Now, maybe they should be excluded, but you

3 haven't told me on what basis. Or, in fact, you haver 't

4
even told me whether you or the applicant or both will

5 be looking at other things in arriving at a basis for
.

including or excluding them.6

7 MR. STRIGHT: As part of our review of the

8 analysis, during the FSAR we are going to look at it.

9 DR. OKRENT: Has it been looked at for some

10 previous plants you can tell me about?
MR. STRIGHT: I don't know the answer to

11
.

12 that. I can't answer.

DR. OKRENT: Maybe when next we meet you can
13

.

14 tell me.

MR. STRIGHT: I will try to get some more
15

information on how we have been handling this possibly
16

or licensing procedures.
17 during other operating

DR. OKRENT: It's a generic question. I
39

19 hope you realize I'm only using this example.
MR. STRIGHT: For the full committee meeting

~ 20

23 we will try to answer your question.
.

DR. OKRENT: A different question. You hear d
22

23 me earlier mention this electrical incident I.' l l call
,

24 it, at Arkansas Nuclear One Unit 2. In any way as part

25 of your review of Palo Verde 4 and 5 did you look at
(
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I
that to see whether it had ramifications for this plar t?

2 MR. STRIGHT: I am personally not familiar
,

3 with the incident that you are talking about. It very

I'm sure it was reviewed by our4 well may have been --

5 electrical reviewers. And I can't really answer that

6 right now, whether they took that into their considera -*

7 tionc at Palo verde 4 and 5 or not.
.

8 DR. OKRENT: Well, there is an I&E Informa-

9 tion Notice #79-04 which discusses the matter, so

10 there's no doubt that the NRC has thought seriously

11 about the specific incident. What I can't tell from

12 reading that is whether it in some way was examined in

13 the framework of this specific application, whether it

14 should be; if it was looked at, how, and so forth.

15 So, would you please be prepared when next we meet to

fairly good understanding of that?16 give me a

17 MR. STRIGHT: Yes, sir.*

18 DR. OKRENT: And here we have five units.

19 There would be, it would seem to me at least at first

. 20 glance, an equal potential for interactions; maybe not

21 the same interactions. So I am interested again in a

~

22 generic type consideration, not only the specific
(

23 fault sequence discussed here. -

24 I am interested in knowing why, let's say,

25 the equivalent design features were okay for 4 and 5
.
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1 and 1, 2 and 3, why the test approach that is used is

2 okay; if the test approach is okay here, was it okay,

3 there? If not there, why will it be here? Okay?

4 MR. STRIGHT: Certainly.

5 DR. OKRENT: Thank you.

6 DR. SHEWMON: As long as it doesn't take mor e~

7 than 15 minutes.
.

8 MR. STRIGHT: That may be hard.

9 DR. SHEWMON: Or we may make it a separate

10 item. We might get back on just the magnitude of that

11
before the full committee meeting.

12 MR. STRIGHT: Yes, sir.

13 DR. SHEWMON: Are there any other questions?

14 MR. MATHIS: No.

15 MR. RAY: No.

16 DR. SHEWMON: I'm not sure whose agenda we

17 are'on now, but I think it's your turn.

18 MR. VAN BRUNT: Yes, sir. I guess I am

19 supposed to respond to the staff's review at this point

20 in time.

21 We are in agreement with the staff's con-

22 clusions as Mr. Stright has indicated.
.

23 I would like to point out that a little later

24 on in the proceedings this afternoon we will be dis-

23 cussing the seepage analysis that you were discussing
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1 with Mr. Stright and possibly can lend some assistance

2 in some of the areas that you were asking questions in .

3 I would like to also say that with regard tc

have been very pleased that4 the review process that we

5 the SER for Units 4 and 5 was issued on schedule and
.

6 believe that the use of dedicated staff by the Nuclear

7 Regulatory Commission in the review of the Palo verde
,

8 4 and 5 application and also very effective project
9 management were key ingredients in this on-time per-

10 formance, and we are very pleased with that aspect.

11 Other than that, I have no comments, further

12 comments, on the staff review, and we will proceed with
~ ther presentations unless you have something else13 our o

14 you wish to cover.

15 DR. SHEWMON: No. We will go right ahead

16 with the applicant's presentation.

17 MR. VAN BRUNT: Next is John Allen, who is

18 the Nuclear Supervisor, who will deal with the three

19 items on your agenda': Differences Between Palo Verde
- 20 Units 4 and 5 and Units 1, 2 and 3; Exceptions to

21 CESSAR, If Any; and Offsite Power.

22 Then he will be followed by Don Karner, who
.

23 will deal with the other items on the agenda.

24 MR. ALLEN: The first item would be the

~25 differences between Palo Verde Units 1, 2 and 3 and
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1 Units 4 and 5.

2 As indicated by Mr. Van Brunt, it is our,

3 position that the power blocks for 1, 2 and 3 and

4 Units 4 and 5 should be identical. APS has made every

5 effort to maintain identicality during the 4 and 5
.

6 construction permit review and intends to submit a
7 single FSAR on all five units, as indicated earlier.
8 This is an attempt to maintain the identicality during

9 the operating license review.

10 Currently there are no differences between

11 Units 1, 2 and 3 and Units 4 and 5. It is our hope

12 that the NRC will also support this philosophy and the

13 standardization concept by applying new requirements
,

14 significant to safety uniformly to all five units

15 based on the impact to Unit No. 1, rather than applying

16 requirements based on an arbitrary date, docketing,
'

17 construction permit issuance or construction status.

18 The next item I will briefly cover is

19 Exceptions to CESSAR.

- 20 As stated during the 1, 2 and 3 review, the

21 Palo Verde design takes only one exception to CESSAR.
.

22 The same is true for Units 4 and 5 since they are

23 identical. This exception results from the lower desi gn

24 refueling water temperature for Palo Verde other than
25 which is specified in CESSAR. The Palo Verde design
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1 utilizes a refueling water temperature of 125 degrees

2 Fahrenheit 27-1/2 hours after shutdown. This is com-

3 pared to 135 degrees in CESSAR.

4 This was selected to minimize airborne tridium

5 concentrations in the containment during refueling and

6 results in a larger shutdown heat exchanger for Palo*

7 Verde than specified in CESSAR. This exception is
_

8 documented in the Palo Verde 1, 2 and 3 PSAR and also

9 is referenced by the Palo Verde 4 and 5 PSAR.

10 Is there any question on those two items?

11 If not, I will go into the grid.
.

12 DR. SHEWMON: Yes, but I'm not sure where

13 it is yet. What I'm looking for I suspect is in the
..

14 Appendix on'the reactor, and it's the line which talks

15 about the difference, or the paragraph about, in essen ce,

16 the ECCS system for CESSAR 80 based on'the flow blocka ge

17 model. Can you help me find where my red lines are?

18 MR. STRIGHT: Appendix A, Section 6.3.

19 MR. VAN BRUNT: If you would like to deal

, 20 with that now, Dr. Shewmon, I think Mr. Scherer from

21 Combustion Engineering could deal with that particular
~

22 matter.

23 DR. SHEWMON: Yes. I don't think that one

24 will come up again, and it's something -- basically,

25 what I am mildly concerned about or what I want to do
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1 at this meeting is to develop an understanding, at

2 least on my own part, as to where there have been iter s

3 of this.

4 You went over it quickly, feeling that indec d

5 it would have disappeared by the time we get to the

'

6 full committee, but so that it indeed will stay dead

7 at the full commitee meeting, I would like to hear a
.

8 little bit about it now.

9 MR. VAN BRUNT: Okay, Mr. Scherer will deal

10 with that.

11 MR. SCHERER: Dr. Shewmon, do you want me tc
.

12 give you a brief summary of shct the. issue is, or just'

13 simply respond to your question?
,

14 DR. SHEWMON: Tell me what the issue is so

15 I can know what question I should havr asked if I didr 't

16 ask the right one.

17 MR. SCHERER: Sometime ago the NRC in an on-

18 going review of the ECCS model questioned the strain

19 temperature relationships we used, which is then used

20 to predict the flow blockage within the core as a

21 result of --
.

22 DR. SHEWMON: This is strain temperature in
(

23 the piping or in the fuel?

24 MR. SCHERER: This is in the fuel.

25 DR. SHEWMON: And this is the strain temperature
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1 into a ballooning of fuel at fuel blockage by that

2 mechanism?

3 MR. SCHERER: That is correct. And the

4 question was whether the CE model in an acceptably

5 conservative manner enveloped all of the test results.

.

6 Combustion Engineering at that time, and to

7 this day, takes the position that our model does indec d

8 conservatively predict the amount of flow blockage

9 which might occur.

10 In March of 1978 NRC sent us a letter and

11 asked us to look at this area and determine, if we werc
.

12 to change our model, what the impact would be. At

13 that time we prepared an analysis which used the

14 system 80 plant as a base and looked at the effect of,
15 one, modifying the flow blockage relationship to a

16 more conservative one, but more accurately predicting

17 the steam cooling that occurs, and found that there

18 was no change in the predicted peak clad temperature.

19 As a result, it was clear that whichever way
.

- 20 the discussion ended up, that the design of the Systen

21 80 emergency core cooling system would not change.

22 There was a chance that the model, the official

23 model used to predict those exact s ..ae results might

24 change, but the conclusions would not.

25 We submitted our report to the staff in
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1 September of 1978 and they are currently reviewing it.

2 And I understand they may be sending me some additiona l<

3 questions on that.

4 Regardless of whether our model stays as a

5 currently approved model or it is changed, we have

6 every confidence that all of the System 80 designs wil l

7
.

remain unchanged.

8 And I think from their testimony to the AS&D

9 on Perkins, the staff is prepared to share that belief .

10 DR. SHEWMON: Fine. Okay. Thank you.

11 MR. VAN BRUNT: Are there any other question s

12 of Mr. Allen? If not, he will go into the electrical

13 presentation on the grid.

14 DR. SHEWMON: No, I think not. Go ahead.

15 MR. VAN BRUNT: Okay, go ahead, John.

16 MR. ALLEN: I will briefly discuss the off-

17 site power system for the Palo Verde grid and indicate

18 some of the transmission lines we intend to use and

19 give an overall description of the total grid.

- 20 [ Slide.)
21 The Palo Verde Nuclear Generating Station is

.

22 connected by its associated transmission system to the

23 Southern California / Arizona /New Mexico / Nevada / West
24 Texas extra high voltage grid. The transmission line

25 associated now with Palo Verde includes six 525 kV

hC FAT E RE PORTING SE R VICE A EGISY t %C D F 90F E 8 &lON A L R FFOR Yt # 6. Peen t hin. A*i2 0NA
h t F( R EhCE . M AR14NDagg e4DD E LL



4C

1 transmission lines. There will be six lines in opera-

2 tion when Palo Verde 4 and 5 are complete.
,

3 The Palo Verde 1, 2 and 3 switchyard and

4 the 4 and 5 switchyard are connected by bus extensions ,

5 effectively making them one switchyard and making all

6 transmission lines available to any one unit.*

7 . When Un'ts 4 and 5 are complete, the EHV gri d
.

8 including the total transmission system associated

9 with Palo Verde will have over 4,475 miles of 525 kV

10 transmission line, about 4,700 miles of 345 kV trans-

11 mission, roughly a thousand miles of 500 kV DC trans-

12 mission, primarily in California, extensive 230 kV anc

13 below transmission.
.

14 [ Slide.]

15 The grid capacity in 1990 will include the

16 five-unit Palo Verde station located here, with a

17 total nominal net of 6,350 MWe.

18 Although not on this grid, I might mention

19 this before I go any further, there is another one,

20 a California grid which I will briefly cover, which
.

21 includes nine coal-fired plants totaling over 13,000

*

22 MWe.

23 There is other California-based nuclear
24 generating capacity in excess of 2,600 MWe. There's

25 various hydro generating stations both in Arizona and
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1 California totaling roughly 4,300 MWe; oil and gas

2 generation of around 19,200 MWe; geothermal generatior

3 of roughly 200 hWe, and there will be possibly 70 MWe

4 of wind -generated . power.

5 MR. RAY: Before you remove that sketch, car
.

6 you tell me what happens to the Devers line?

7 MR. ALLEN: I will show you another grid in
.

8 a minute before it goes to California.

9 DR. SHEWMON: Before you leave that, it

10 seems to me I have heard of a Four Corners plant. Tha t

11 is not tied into your grid?

12 MR. ALLEN: Yes, it is. It doesn't show it

13 on here.
,

14 DR. SHEWMON: I thought those were the four

15 corners.

16 MR. ALLEN: The Four Corners is up in the

17 four corners of the states. We just didn't get it on

18 the grid. That's Arizona Public Service's largest

19 station.

20 MR. RAY: You have one of the lines marked-

21 " Planned"?
.

22 MR. ALLEF: Yes, sir, I'll get to that.
.

23 Looking at the lines associated with Palo

24 Verde, identifying them for you, we have the West Wing

25 #1 line which goes to the West Wing Station out at
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1 Palo Verde No. 1. The No. I line is intended to be

2 in operation in December 1979. That's a 1, 2 and 3

3 line.

4 The Kyrene line which leaves Palo verde goes

5 south and east, then east and back into the Kyrene

6 station, substation. That will be on in November of'

7 1981. It is also associated with 1, 2 and 3.
.

8 The Devers line leaving here, going over to

9 Devers, the southern California Edison line, is intend ed

10 to be in service in January 1982.

11 The last line associated with 1, 2 and 3 is

12 the Saguaro line, going down to Saguaro, and it will

13 be in service in May of 1986.
.

14 Associated with Palo Verde 4 and 5 will be

15 two additional lines. There will be another Westwing

16 line, due in service in 1988, and another Devars line,

17 leaving here and going to the California grid, which

18 will also be in service in roughly 1988.

19 Now, this line here is a planned line. It

20 is a line that is not being built because of Palo Verd e;.

21 it is a line that would be built whether Palo Verde

22 1, 2 and 3 or 4 and 5 were built.
'

23 There is a slight error here. It goes from

24 here to Gila Bend down through Yuma, this area, then

25 over to San Diego. And this line will serve as a

I
'
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1 transfer of power from Arizona to California, San Diec o

2 Gas and Electric, from inside of Arizona. It will be

3 partially owned by Arizona Public Service and partiall y

4 by San Diego. In California, it's San Diego Gas and

5 Eles .ric.

6 And again I would like to indicate that thit~

7 line has nothing to do with construction of Palo Verdc .

.

8 The reason it will come into Palo Verde is it's an

9 excellent tie-on point for the line.

10 MR. RAY: To what extent do these lines

11 share a common right-of-way?
.

12 MR. ALLEN: A common right-of-way? Right

13 now the second Devers line is still being planned. It
.

14 is still in'the planning phases.

15 The Westwing lines will probably be on the

16 name right-of-way. However, we have a' criteria which

17 we have submitted to the staff that these lines will

18 not -- the right-of-way will be such that they cannot

19 topple into each other if a tower should fall over.

20 MR. RAY: It will clear the other one?
.

21 MR. ALLEN: Yes. And again I can say that

22 the second Westwing line is still in the planning*

.

23 phase, so I really can't say for sure it will even be

24 on the same right-of-way.

25 The Saguaro line is by itself.
['

Mc F AT E Rt. PORTING SER VICE , A EGIST ER E D PROF ES&lON AL R E POR TER &. PHOE Nt K . Ami10%a
RE F ERENCE. MARTINDA%[.MUBSELL



50

1 MR. RAY: What happens there with the two

2 lines into Westwing? What separation is there electri -

3 cally between them? Do they go to a common bus?

4 MR. ALLEN: No. There's several buses in th e

5 Westwing, several lines feeding the Westwing. The

6 Westwing has a project-owned APS line coming into it...

7 So it will be these lines coming in here, primarily
.

8 Navajo and APS, going over to Four Corners from here.

9 The Westwing is probably, I believe, the

10 largest substation switchyard that we have in the valJ ey.

11 MR. RAY: Are the buses separated electrical ly?
.

12 MR. ALLEN: Yes.

13 MR. RAY: And these two lines will go to
.

14 different buses?

15 MR. ALLEN: I will have to find out.

16 MR. RAY: I would like to know. I am con-

17 cerned about an incident that might electrically becor e

18 common to both. And similarly at Devers.

19 [ Slide.]

20 MR. ALLEN: Now on the California side of*

21 the grid as far as the Palo Verde-related lines, thesc

22 are the two Devers lines going from here into Devers,.

23 which I understand is near Palm Springs somehwere.

24 This line here.

25 This 1 ne here, which is the planned line,

i
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1
would probably be more correctly indicated if it went

2 down towards Yuma and then up to Gila Bend and then or

3 to Palo verde.

4 The transmission lines are designed to gradc

5 B requirements specified by the NEC, the National
~ Electric Code, which specifies loading areas, ice and6

7 wind loads and safety factors.
.

8 There are no crossings of the Palo Verde-

9 related lines. No more than two EHV lines will se on

10 the same right-of-way.

11 In case it is required, each line will be
.

12 evaluated by the criteria which I indicated earlier.

13 Spacing will be provided to insure towers can't fall
.

i

14 into other lines, as I indicated earlier.

15 ISlide I

16 The two switchyards are in actuality an
,

17 extension of each other. The Unit 1 switchyard is

18 here, Unit 2 switchyard, and we have extended these

19 through bus extensions. These bus extensions will

20 pull straight off the buses and will not exceed the,

P ase spacing and tower height of the plant to switch-h21

22 yard 525 kV line segments. Again, these towers will#

23 not be able to fall into each other.

24 Here we can see the take-off point for the

25 lines. Actually, the only line coming out of Units 4
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1 and 5 is the Dovers line.

2 MR. RAY: Can you tell me, are you going to,

3 discuss Figure 26-2?

4 DR. SHEWMON: I didn't understand the questi on.

5 MR. RAY: There's a single line diagram for
.

6 Units 4 and 5?

7 MR. ALLEN: Yes.
.

8 [ Slide.]

9 This is basically a very simplified single

10 line diagram for Units 4 and 5, showing the switchyarc' ,

11 two start-up transformers, intermediate bus and then

12 the Units 4 and 5 themselves.

13 We used two start-up transformers to service

14 the two units. Each start-up transformer is interlocked

15 so you can't serve a single unit by one start-up trans -

16 former. The scheme we used can be seen in the switch-

17 yard, and the bus extensions would then go on over to

18 Units 1, 2 and 3.

19 MR. RAY: Could you explain what you mean by

- 20 saying they are interlocked so you can't serve a singl e

21 unit? Did I interpret that correctly?

22 MR. ALLEN: You can't interlock. You have.

23 to override the switch. In other words, our criteria

24 is that to meet General Design Criteria 17, by having

of power going to the unit, we25 two off-site soufces
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1 would have this line here feeding this one here, this

2 one coming over here to the second bay; then we would
3 have a take-off of this one here going down here to

4 this one; and this one here to this one.

5 MR. RAY: And that would be the normal --

6 MR. ALLEN: That would be the normal con-

. 7 figuration.

8 These other breakers are for flexibility

9 primarily, so you could do the same thing by just
10 switching these around and serving different units by
11 different secondary windings on the start-up trans-

12 former.

13 MR. RAY: Can you tell me what the connectic ns

14 are on the other ends of the bus ties on Units 1, 2

15 and 3? Is there a similar breaker system over there?

16 MR. ALLEN: Yes, sir.

17 MR. RAY: Where they come in, do they come

18 in at a connection also from one of the unions at that
19 location that's here?

"

20 MR. ALLEN: Where they come in over here?

21 Yes. If you look at the drawing, this comes over
.

22 exactly like it shows in here. So as you could see in

23 Units 1, 2 and 3, it would be more like this; we have

24 more of this arrangement here.

25 MR. RI{Y : You have all three breakers?

_
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1 MR. ALLEN: So the same type of arrangement

2 is over on Units 1, 2 and 3 for this type of breaker

3 from the start-up transformer down to the bus.

4 The same arrangement' holds true for the mair

5 transformer, the step-up transformer for the 525 kV

6 input into the switchyard.~

7 MR. RAY: Are you going to discuss at all tr e
.

8 systems stability and load?

9 MR. ALLEN: Yes, sir. The next subject is

10 Gri d Stability. We have analyzed the grid for stabili ty

11 and the loss of a single transmission element line or

12 transformer does not result in the loss of load,trans-

13 mission overload, undervoltage ir grid instability.
,

14 The offsite power supply reliability is

15 determined by the performance of the six 525 kV lines

16 which I indicated on my previous slides.

17 The power flow studies cond';ted for the EHN

18 grid system indicate that it can reliably deliver powe r

19 to all project participants.
,

- 20 We have performed preliminary dynamic grid

21 stability analyses on the system and we have considere d

22 three different cases, which indicate that they can*

23 withstand without loss of instability or loss of load:

24 Number one, a permanent three-phase fault

25 on the suitchyaqd 525 ..o h as with subscouent loss of

-~ ,
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1 the critical line;
*

2I Number two, La analyzed the sudden loss of
!'

3 one of the five units with no under-frequency load

4 shedding measures in effect;

5 Number three, we analyzed the sudden loss

'

6 of the largest single 1 cad on the whole grid system.

7 That includes the California grid, which in this case,
.

8 the largest single load on the 1990 system, this load

9 happens to be a 795 MW pumping station in California,

10 the Edmonston Pumping Station near Bakersfield, I

11 believe.

12 In withstanding these disturbances, the

13 system exhibits a very stable response, with significant
14 positive damping achieved and with system frequency

15 deviation held within acceptable limits.

16 The worst case we could see on frequency

17 decay, which was the reason actually we did the study,

18 is we see less than .5 Hz per second. That's the worst

19 decay we see on the 1990 grid.

. 20 MR. RAY: These conditions that you say you

21 studied and still maintained good stability criteria

22 for your three-phase fault, I presume that's assuming'

23 primary relay operation; is that right? For instance,

24 did you consider any condition where primary relay
of a stuck breaker and you had to25 failed, or the gase

MC F AT E AIPORTING SEmytct, RE GIST ER ED F AOF E55sONAL # f PORT E45. PMOENtx. set 2 ON A
REFERENCE. MARYtNDA6E HUSBELL



SE

1 rely on backup relay?

. 2 MR. ALLEN: I believe that assumes relay.

3 MR. RAY: Primary relay?

4 MR. ALLEN: Primary relay.

5 MR. RAY: Did you make any studies where onc

6 of the breakers failed to clear?
_

,
7 .MR. ALLEN: Not to my knowledge. Not the

8 primary.

9 I have the fellow in the audience that did

10 the study and I could ask him that question if you

11 would like to take a minute.

12 MR. RAY: Yes, I would like to know if he

13 considered any conditions where you had the time the

14
fault existed on the system and therefore the units

15 began to separate, until backup relaying could clear

16 the fault, and what the stability of conditions were

17 for'that.

18 MR. ALLEN: I would like to introduce Ralph

19 Berry. He is with Arizona Public Service Company's

- 20 System Planning Department, which actually performed

21 these studies for us.

22 MR. BLRRY: When we design our transmission'

23 system, our high voltage transmission system, we plan

24
it for what we call an M-minus-one contingency condition.

havd a complete network of let's say maybe
25 That is, we
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1 ten or twenty or thirty lines all tied together in a

2 grid. If we lose one of these lines with all the
3 generation on it, then the system is designed and plar ned
4 to perform adequately with no dropping of customers

5 and no stability problems.
.

6 Now, in some cases we look at a M-minus-two

.
7 condition. That is, we could lose one line and then

8 later we could lose another line; but we do not plan

9 for this because of the expense.

10 Now getting back to the question, if we had

11 a fault, for example, on one of the Palo Verde 4 and

12 5 or Palo Verde 1, 2 and 3 lines, for example, the

13 Palo Verde Westwing line, if we had a three-phase
.

14 fault on one of those lines, then the line would be

15 relayed at both ends; the'line would be taken out.

16 Now, this gentleman's question is: What
'

17 would happen if one of the breakers at either end of

18 this line would stick? Now we look at this for
_

19 operations in the operating year in which we are

' 20 planning. But we do not plan for a stuck breaker

21 condition.
.

22 Now let me elaborate on that a little bit. On

23 this single line diagram that was up here on the boarc

24 just a little bit ago, we have a breaker and a half

25 scheme. And a dreaker and a half scheme means just
i
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1 exactly that. We have -- As you noticed, between the

2 two major bus boards on the 500 kV bus there are three

3 breakers, and between those three breakers we have twc

4 elements coming out. Between let's say the two top

5 breakers we might have a line coming out, and between
.

6 the center breaker and the bottom breaker we might hav e

7 a generator coming out.
.

8 Now, if one of these breakers should fail,

9 then'this does not mean there would be a collapse of

10 the system, because of the design of the breaker and

11 a half scheme. It is the ultimate in reliability as

12 far as the breaker is concerned.

13 MR. RAY: I was particularly interested in

14 that point. If you look at the diagram that was last

15 up there, where Unit 4 goes into the bus tie arrange-

16 ment with the breaker and a half presumably ultimately ,

17 you just have the two breakers initially. If you were

18 to fail that breaker, you lose the tie to -- in fact, s

19 you clear the bus on'the top side because everyone of
~

20 the breakers up there would recognize the fault.

21 MR. BERRY: That's true.
.

22 MR. RAY: And then the breaker to the bottom
,

23 bus where Unit 4 comes in would also clear because of

24 the faults on the other side. So you lose the support

i
25 to this bus from the other station as well as from the
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1 units. Did you study that?

2 MR. BERRY: We did not. But ~from what you

3 are saying, if we had a fault in one of these lines

4 and we cleared --

5 MR. RAY: A breaker.

6 MR. BERRY: First let's say if we had a"

7 fault on the line and then the breaker stuck, then we
.

8 might clear all the breakers along the top. All of

9 the rest of the elements in the system would remain in

10 service, as you know.

11 MR. RAY: Yes. But the thing that I am con-
.

12 cerned with, and it's another question, but this sets

13 the stage for it, the kind of thing that Dr. Okrent

14 mentioned in conjunction with that Arkansas incident

15 frequently develops. I'm talking now as to type of

16 reaction to the system, an undervoltage condition on the

17 bus, and particularly the hus at a nuclear station

18 where your offsite power is so widely important, an

19 undervoltage condition which can influence emergency
,

20 safeguard systems and cause failure of those to operate.-

21 And that's why I'm concerned with what you might have
'

22 found here.
'

(

23 But you didn't even study it, so you don't

24 know what the voltage conditions would be here if you

25 lost the unit de to that particular breaker sticking.
.
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1 MR. BERRY: I'm sorry, I didn't quite under-

2 stand the question to begin with.,

3 We have studied that condition. What you

4 are saying is the worst case for a fault on the 500 kV

5 bus is a fault on the bus itself; and we did analyze
.

6 the frequency decay rate for that. In the most sever e

. 7 case, as John Allen just mentioned, we had a frequency

8 decay rate of about 0.5 Hz per second, and the frequer cy

9 is very stable on the Palo Verde 4 and 5 system. As

10 we mentioned earlier, there are six lines out of that

11 plant and the frequency holds extremely well for a

12 fault right on that bus.

13 MR. RAY: So, under the circumstances I'm

14 talking about, where you lose the support to this bus

15 from the other units, 1, 2 and 3, you stayed within

16 that criteria for frequency decay?
*

17 MR. BERRY: Well, under the case you are

18 talking about, you would not lose the support from the

19 1, 2 and 3 units because you would just lose one bus.

20 If you lose the top bus, you've got the bottom bus.~

,

21 If you lose the bottom bus, the top bus would stay in.
.

22 So, all the units, 1, 2, 3 and 4, and the remaining

23 line would all be tied together to the remaining

24 breakers.
(

25 MR. RAY: And you stayed within the frequency
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1 decay rate under those circumstances?

2 MR. BERRY: That's correct.

3 MR. ALLEN: One clarifying point. There's

4 no breakers between here and where this bus connects
5 on here. In other words, it's a solid connection rigr t

.

6 over to here.

7 Pretend this is Units 1, 2 and 3. There's
.

8 a straight line connection right over to there. The

9 first breaker would be that position right +'wre.

10 MR. RAY: Yes, I understand.

11 Did you consider any reactive load flow

12 studies?

13 MR. ALLEN: I would'like Ralph to answer

14 that again.

15 MR. BERRY: Yes, we did look at reactive

16 load flow studies, both capacitor reactive and

17 inductor reactive. I don't know how much in the

18 technical area we want to get into, but in some of our

19 lines we have a series of capacitors for stability

~ 20 control and on some of the lines we have reactors for
21 voltage and VARS control.

.

22 I'll try to go through this very quickly.

23 There's three major reasons you put capacitors in the

24 line. One is to increase transfer capability; two is
\

25 to make the pos- r flow where you want it; ve call that
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1 power flow division. And the third reason is #or

2 stability. Those are the series of capacitors.

3 Now, the reactive VARS you're talking about,

4 we put those on to maintain voltage at a certain end

5 of a bus, and also to maintain VARS control, which is

6 effectively a voltage control along the entire network.
.

7 Does that explain that adequately?
.

8 MR. RAY: I think it does. The one will

9 compensate for any unusual reactive flows that might

10 take place due to losses of lines or losses of units

11 that are carrying heavy reactive flows.
'

12 What is your policy in operation as to the

13 assignment of spinning reserve to system units?
.

14 MR. BERRY: Spinning reserve as related to

15 VARS?

16 MR. RAY: Yes,

t

17 MR. BERRY: For our transmission system,

18 vhat we try to do is plan the system so we don't have

19 any exchange of VARS between the major EHV buses. So

- 20 if you put in a plant like the Navajo plant or the

21 Four Corners plant or the Palo Verde 1, 2 and 3 or

22 Palo Verde 4 and 5 projects, at any one of these major'

23 buses there will be no exchange of VARS between the

24 major interconnection points.
\

25 In other words, we wouldn't want to supply
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VARS to California, and we wouldn't want them to have
i

to supply VARS to us. So the system is decigncd with
2

a net interchange of VARS between the two areas of zer o.3

MR. RAY; Thereforc, you can fairly well
4

control the voltage situations that will develop in
5

.

emergencies?6

MR. BERRY: That's correct.
. 7

MR. RAY: I think that's all. Thank you.g

MR. VAN BRUNT: I think that completes Mr.
9

Allen's presentation. U n .7 os anybody has any other
10

il
questions for him --

DR. OKRENT: Is this a good time to discuss
12

13
the electrically related transient at Arkansas?

.

MR. VAN BRUNT: Let me see if Mr. Allen is
14

15 ready. We are doing a little homework on that. Just

16
a minute, Dr. Okrent.

'MR. ALLEN: There is one clarifying point.
17

There is only one 500 kV bus in the Westwing.
18

MR. RAY: Excuse me. Is that the west secti on
19

lid *?-

20

MR. BERRY: The question you asked previously
21

.

was: Did the two lines that go from Palo Verde to
22

23 Westwing, did they go to the same bus or did they go

24 to separate buses? There's only one 500 kV bus as such
\

at Westwing. There's also a breaker and a half scheme25
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1 which is extremely reliable, as the Palo Verde system

2 is. Our policy is for 4 and 5 also to go to breaker
,

3 and a half reliability.

4 MR. RAY: And this gives you sectionalizatic n?

5 MR. BERRY: It certainly does.

-

6 MR. VAN BRUNT: Dr. Okrent, in response to

7 your ques. tion, I think we would like to finish the
.

8 prepared presentation.

9 We are trying to mahe up a little chart herc

10 that might help in the questions, if that'e okay with

11 you.

12 DR. OKRENT: Sure. And as a related questic n

13 which you might answer at that time, as a non-electric al
.

14 engineer, I have listened from time to time and again

15 today to electrical engineers telling me about how goe d

16 their systems are, and this is both offsite systems an d

17 onsite systems.

18 In fact, I was in France when the French
,

19 were saying how good their system was; and, of course,
,

. 20 they later suffered a fairly large blackout.

21 So I am interested in knowing who in your

22 organization plays the devil's advocate and how you go~

23 about finding out what are the weaknesses, v.h e frailit ies,

24 let's say, that might appear in the analysis, and

25 whether there's some kind of test program which goes
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1 beyond what has been the custom in the past that coulc

2 be helpful, if not perfect.

3 MR. VAN BRUNT: We will see what we can-do

4 with that.

5 At this time I will ask Don Karner to make
.

6 two presentations; one on Seepage and the other on --

7 DR. SHEWMON: Before we do that, I think we
.

8 have gone long enough without a break. Why don't we

9 take a ten-minute break at thiss point?

10 MR. VAN BRUNT: Fine.

11 [ Recess.]
.

12 DR. SHEWMON: Go ahead.

13 MR. VAN BRUNT: Don Karner wi1.1 deal with
,

14 the matter of seepage and also the cooling water.

15 MR. KARNER: Well, we have had quite a bit

16 of discussion already about liquefaction, seepage and

17 design basis groundwater levels, and what I would likc

18 to do is give a brief presentation to try to tie all

19 of these together and give everybody an understanding

20 of what considerations go into setting design basis-

21 groundwater levels, and maybe that will help clear up
D

22 some of the questions we have had.

23 In setting the design basis water levels for

24 PVNGS, three pa,rameters were considered.
s

25 First, structural integrity of the structurc s
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1 with respect to hydrostatic loads and flotation.

2 The second was the potential for liquefactic n
,

3 of the soils beneath the structures.

4 The third was the groundwater levels predicted

5 to exist throughout the operating life of the units.

6 For the Palo Verde 4 and 5, the design basis~

7 groundwater level was set to be equal to 20 feet below
.

8 grade. At this water level factors of safety exist

9 for Palo ferde 4 and 5 that are greater than 2.0

10 against liquefaction or potential for liquefaction

11 beneath category one structures. The factors of safet y

12 against liquefaction were calculated using a field

13 correlation method which is commonly referred to as

14 the blowcount method.

15 DR. SHEWMON: What was that?

16 MR. KARNER: The blowcount method.

17 DR. SHEWMON: As in boxing?*

18 MR. KARNER: Yes, that's correct.

19 The input data for this calcuation was

- 20 obtained from approximately 75 borings around the site .

21 While the Palo Verde 4 and 5 units are demon -

-

22 strated to maintain their structural integrity and

23 have appropriate factors of safety against liquefacticn

24 at groundwater , levels up to 20 feet below grade, the
1

25 calculated or predicted water levels remain below this
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1 level.

2 The factors that affect the predicted grounc -
<

3 water levels include the site soil conditions, the

4 location and size of the reservoirs and evaporation

5 ponds, and the previous use of the site.
.

6 Utilizing about 200 borings around the Palo

.
7 Verde site and the major excavations that already

8 exist for Units 1, 2 and 3, a layer of fine grain

9 material was mapped beneath the Palo Verde site, and

10 during the site visit this morning you saw that fine

11 grain material in the Unit 3 excavation. This fine

12 grain material is relatively impermeable and acts as

13 what we call an aquitard. It basically retards the,

14 flow of water through it.

15 Numerous field and lab tests were performed

16 to determine the permeability of this aquitard and
'

17 the soils above the aquitard.

18 [ slide.)

19 I'll put the first slide on. This slide has

20 100:1 exaggeration in the vertical direction.-

21 This line represents the existing ground
.

22 elevation at the site, and the lower line represents

23 the fine grain layer of material that you saw in Unit

24 3, what we calle,the aquitard.
25 [ Slide.]
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1 As I mentioned before, one of the factors

2 that the predicted groundwater levels are dependent on

3 is the- configuration of the storage reservoirs and

4 evaporation ponds. At the Palo Verde site we have twc

5 storage reservoirs, an 80-acre reservoir and a 50-acro
.

6 reservoir. These reservoirs store condencer cooling

7 water makeup.
,

8 We also have approximately 1100 acres of

9 evaporation ponds located in the southern portion of

- 10 the site.

11 These water components affect the predicted

12 groundwater levels since water is assumed to seep fron

13 these reservoirs and get down into the groundwater,
.

14 or the perched groundwater level we have beneath the

15 sites.

16 DR. SHEWMON: Perched? That's like a bird?

17 MR. KARNER: Yes. Let me explain what we

18 mean by a perched mound.

19 [ Slide.]

20 Prior to commencement of construction at the*

21 Palo Verde site, the site was under irrigation for

22 approximately 25 years, and over the years the water

23 that was put on the surface for agricultural purposes

24 seeped down, a, portion of it seeped down, until it
i

25 contacted this aquitard and it began to build up a
t

Mc fat E R EPORTING EEN VtCE, REGl$TF#f D PR OF E SSION AL R E P ORT E R S. PHOC'et A. &# t2 ON A
REFEmENCE. M ARTtNDAS E .M u u G E LL

I



69

1 uater mound that we call the perched water mound.

2 The regional aquifer is much farther below

3 this. This aquifer is about 40 to 60 feet below the

4 ground surface.

5 This line on Figure 2.6-6 represents the
.

as it existed in October of6 perched groundwater mound

,
7 1976. Since the irrigation ceased at the site, this

8 mound has been decreasing at the rate of approximately

9 two and a half feet a year.

10 We took the soil permeabilities that we ob-

11 tained from the lab and field tests, combined them with

12 the reservoir and storage locations and performed a

13 seepage analysis.

14 DR. SHEWMON: Let me come back to that. Is

15 it two and a half feet a year going down? How far is

16 it from this 920 feet or the 20 feet below grade or

17 whatever it is we have? And I guess it was the 919

18 that was a concern as not conservative enough earlier

19 in the discussion.

20 MR. KARNER: Well, as I said, this represent s-

21 the groundwater mound in October of '76.

.

Let me see if I can bring this in so we can22

23 all read it.

24 DR. SJIEWMON: I'll take your word f or what
1

~25 it says if you can tell me.
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1 MR. KARNER: I can't read it myself.

2 This is 920. This is 910. So it looks to

3 me like they are right at about 915 at that point.

4 DR. GOLDMAN: The asterisk on Unit 5 is 920,

5 which is a design basis level.
.

6 MR. KARNER: Yes. I will focus that out sor e

7 for you. This asterisk is at 920. So you can see
,

G that's five to ten feet below that.

9 DR. SHEWMON: And it may have dropped anothe r

10 five to ten feet before you start filling your ponds?

11 MR. KARNER: Yes. We have been observing

12 that two and a half feet per year drop. It's hard to

13 tie a single elevation to this because it has a contour
.

14 to it, but it has dropped considerably since October

15 of 1976.

16 DR. SHEWMON: While I've got you interrupted,

17 let me ask you another question. I am still not clear

18 what the big picture is and you know too much detail

19 to tell me, I'm afraid, here.

20 The concern is that if this is high and if-

21 there is an SSE earthquake, the plant will be 'liding,

.

22 around and do things it shouldn't do? Or whet is the

23 accident that we are trying to avoid?

24 MR. HARNER: Well, the groundwater levels
s

25 are an input into the liquefaction analysis, which in
,

MC F ATE REPORTING SER VIC E R E Gib T FRE D F AQF E S&lON AL R E POR T E8tS. *MOE NIX. AM12ONA
RE FERE NCE. M ARTIND ALE.MUDOELL



71

1 simplified terms -- as you said, if you have an SSE,
2 you don't want to exceed the strength of the soils.
3 You may have a plant sliding around, as you put it,
4 in simple terms.

5 DR. SHEWMON: So that this is only in the
.

6 contingency of an earthquake, and what would happen if
- 7 the support liquified during the worst possible earth

8 quake that you have to design against?

9 MR. KARNER: With respect to liquefaction,

10 that is correct. And as I pointed out, there's three

11 considerations that the groundwater level affects.

12 One of those is liquefaction.

13 DR. SHEWMON: Another was flotation. What

14 was the third?

15 MR. KARNER: Hydrostatic loading on the buil d-

16 ing; just the pressure of the water against the sides

17 of the building.

18 DR. SHEWMON: Okay. Go ahead.

19 MR. KARNER: So it makes it a little bit

20 confusing in setting a groundwater level because if it
*

21 moves at all it affects a lot of things.
.

22 DR. SHEWMON: Does it exert any hydrostatic

23 loading on the bottom of the map as also shown over

24 there on the lddt?
25 MR. KARNER: No. This is the bottom of the
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1 evaporation pond.

2 DR. SHEWM.ON: Is that an asterisk? Where

3 is the bottom?

4 MR. KARNER: The asterisk represents the 920

5 elevation for Unit 5, which is 20 feet below grade.
.

6 The asterisk is the design basis groundwater level.

7 DR. SHEWMON: That still doesn't tell me --

.

8 What's the bottom of the plat?

9 MR. KARNER: The bottom of the plat is 60

10 feet. So it's 20 feet down, 40 --

11 As you observed in Unit 3, it was down into
.

12 this clay here. So it's 620 feet down from there.

13 DR. SHEWMON: You clearly show hydrostatic

14 load on that unit at all times, or will?

15 MR. KARNER: Yes.

16 DR. SHEWMON: So that load is there ;ontinuously,

17 the flotation force is there continuously?

18 MR. KARNER: That's correct.

19 DR. SHEWMON: Okay, I think I'm with you.

~20 Go ahead.*

21 DR. OKRENT: Well, just to help me, what's

22 different with regard to liquefaction, again, if you

23 change the water level a little bit?

't MR. I(ARNE R : The loading on the soils beneath

25 and around the soil is greatest during an SSE.
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1 DR. OKRENT: That I understand. But there

2 seems to be a connection between liquefaction potentiz 1

3 and the level of that water. You expect some water

4 around the building?

5 MR. KARNER: Yes. Let me attempt to in my
.

6 simply way explain that. And if I make an error I'll

7 rely on my consultants to speak up.
,

8 The rising water level effectively reduces

~ strength of the soils. So, the higher the water9 the

10 level, the less the strength of the soil beneath and

11 surrounding the unit. So you need to tie down the

12 water level to determine the~ strength of the soils so

13 that that can be an input into your analysis during an

14 SSE, to determine if there is a potential for lique-

15 faction.

16 DR. OKRENT: Is that a terribly well under-

17 stood phenomenon you are just describing?

18 MR. SCOTT: I think.so. What he's referring

19 to is above the aquifer in that clay there; all the

- 20 main deepest part of the containment b u i .'. d i n g s and

21 everything else are founded firmly in the clay, which
.

22 doesn't have any liquefaction potential.

23 In the upper 60 or so feet above that point

24 where you have(sandier materials, these are the materi als

~25 that are going to be most susceptible to liquefaction.
t
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1 But they canr.ot liquify unless they are saturated. Sc

2 the two conditions have to exist.

3 One is: Either the water is already there

4 saturating them as part of the original perched mound

5 that exists, or else new water will be introduced
'

6 through the seepage analysis that will make the water

7 level rise.
.

8 To do the analysis properly, you have to

9 anchor on some particular point, saying: At what part

10 of the column of sandier materials am I going to analy ze

11 to? And that's what we are talking about here.
.

12 In other words, those analyses have been dor e

13 and they have been done with satisfactory factors of
.

14 safety.

15 Now they are talking about putting the water

16 levels at a higher design level.

17 DR. OKRENT: Suppose you get liquefaction in

18 this soil which is now around the containment building

19 but not below it. Now what is affected by this

. 20 postulated event?

21 MR. SCOTT: I think this would be the evapor a-

22 tion ponds, the turbine building and a few other of the

23 appurtenant structures that are not founded as deeply

the main peger block unit.24 as

25 DR. OKRENT: Is the ultimate heat sink affec ted?
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1 MR. SCOTT: I will rely on the engineers.

2 Yes, I guess so.

3 DR. SHEUMON: I can't quite hear you and

4 I'm not sure I understand you either, so let me come

5 back to that. Are you saying that if this liquified,
.

6 then you might well rupture the site of the ultimate

7 heat sink pond?
.

8 MR. VAN BRUNT: He's consulting with his

9 consultants.

10 John, why don't you ask him to rephrase the

11 question so you're sure you understood it?

12 MR. SCOTT: It may'be that I didn't under-

13 stand the question. Could you rephrase your original
,

14 concern?

15 DR. SHENMON: In the simplest terms, I'm

16 still trying to get to the "so what" of liquefaction.

17 DR. OKRENT: And I was just trying to explor e

18 his question in just slightly.more specific terms, but

19 not too detailed. In other words, if there is lique-

~

20 faction, how could it affect public safety? And what

21 important components, if any, or buildings and so forth

22 could be affected?

23 DR. SHEWMON: I have the impression that thc

24 containment and the plant are put in a huge concrete

25 cocoon that would make the Maginot line blanch. So,
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1 is that really a concern to us?

2 And now the spray ponds come up, and we all

3 agree that's something we have to maintain the integri ty

4 of; so maybe that's the concern.

5 But basically the question is: When might
.

6 we get liquefaction? And we have gone into that some.

7 But, so what if we do? What did the staff assume woul d
.

8 be lost, or what do you assume would be lost? Or

9 whatever.

10 MR. SCOTT: Let me say that as I understand

11 it there are certain category one facilities that could

12 be affected if liquefaction occurred.

13 DR. SHEWMON: Name two.

14 MR. KARNER: Containment.

15 MR. VAN BRUNT: No, no.

16 MR. KARNER: I'm sorry.

17 MR. SCOTT: Spray ponds.

18 MR. KARNER: The control building. The diesel
.

19 generator building.
~

20 I think the concern really is, first of all,

21 the staff doesn't allow liquefaction to occur because you
.

22 can't really say what the foundation conditions for the

23 building are there. In the worst case you may have so me

24 differential mdvements between buildings. If it's ini

25 excess of what it's designed for, for example, with th a
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if you have enough differentia]
1 spray ponds you may --

2 movement, obviously, and it is more than your piping

3 is designed to withstand, you could break piping.

4 It's not really analyzed, what would happen

5 if liquefaction were to occur, but what would be the
.

6 postulated occurrence --

7 DR. SHEWMON: If diesel buildings and contrc l
.

8 buildings wander off someplace, we don't like that

9 either.

10 MR. KARNER: That's correct.

11 DR. SHEWMON: While you are there, let me as i

12 one other question. What does the factor of two in

13 safe'ty mean? Now, this is a ratio of something to
,

14 something which equals two.

15 MR. SCOTT: That would be the ratio of the

16 resisting forces to the input forces. In other words,

17 the soil would be twice as strong as the forces going

18 into it.

19 DE. SHEWMON: Do you run tests on this

"

20 particulai- kind of sand, or can you look it up in a

21 reliable handbook that says "if this thing is saturatc d
.

22 with water, it will take a force of so-and-so"?
.

23 MR. SCOTT: Yes to both. A series or type

24 of tests that Are done include both laboratory testing

25 of samples that are taken from the field, and they also
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1 rely on certain testing techniques of the soils in

2 place. And I think the blowcount method was one of

3 them that was probably mentioned a little bit earlier.

4 CR. SHEWMON: That doesn't mean a darn thing

5 to me.
.

6 MR. SCOTT: It's simply a method that while

7 you are drilling you can, using specially designed anG.

8 standardized tips, rods and weights, drive the tip int o
/

9 the sample material at particular ' layers and then because

10 you can understand how much force is required to drive

11 it in, you can make some determination of strength.
.

12 And these can be correlated to occurrences or non-

13 occurrences of liquefaction worldwide, and therefore.

/
14 your potential for liquefaction judged against that.

15 DR. SHEWMON: And the water content is one

16 of the specifications you have on that material when

17 you are hitting it?

18 MR. SCOTT: That's correct. We know where

19 the water table is in this case, or the saturation,

20 degree of saturation of the sandy materials.

21 DR. SHEWMON: Okay.
.

22 DR. OKRENT: Let me pursue that point just

a little bit. I vaguely recall a paper by Fugro where23

24 they indicated some measure of the uncertainties and

25 tried to ascertain the potential for liquefaction of
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1 soils, and on the order of 25 percent kind of uncer-

2 tainties. How does one bring uncertainties in samplin g

3 and other kinds of things into this factor of two?

4 When you do it, do you take all these un-

5 certainties and assume they are the wrong way, and sti ll
-

.

6 get a factor of two? Or what?

7 MR. SCOTT: Well, the procedures that are us ed
.

8 for sampling and testing certainly are standardized,
or at least they are standardized within the state of9

10 the art, and any of the uncertainties would go intc

11 play as far as the types of test results that you get
.

12 back, and so you would get a scattering of test results.

.
13 I think it is fair to say that the scattered

14 test result is then analyzed to see just exactly how

15 that bears in on the liquefaction.

16 And then, of course, using the forces that

17 are input from the safety shutdown earthquake, we can
18 determine whether or not there is a problem.

19 I don't know exactly how to give you a figure

'

20 for degree of uncertainty except to say all the test

21 data are plotted and then analyzed to determine what
.

22 the factor is.

23 DR. OKRENT: You didn't answer the question

bnclude uncertainties and whether you24 about how you

25 take, let's say the uncertainty limit for each area at
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1
its most adverse situation and still get a factor of

2 two. I don't know whether that's the situation.
,

3 MR. SCOTT: Maybe I am still not quite under-

4 standing your question. You are trying to determine

5 just exactly what --
-

6 DR. OKRENT: Let me put it this way.'

7 DR. SHEWMON: He wants the standard deviatic n
.

8 on your factor of two. Or, if he didn't, I do.

9 DR. OKRENT: Sure. I could easily think of

10 things I could analyze in the areas I work and where

11 I could get something that was conservative by a factc.r

12 of two; but the uncertainties could be a factor of ter .

13 Either way. Okay?
.

14 MR. SCOTT: Perhaps'to best answer that,

15 let me introduce Brian Konstantinidis, who is the

16 project engineer here, and perhaps he can describe a

17 little bit about the procedures that were used in

18 analyzing samples.

19 MR. KONSTANTINIDIS: With regard to your
.

20 question, the factor of safety of two obviously is to-

21 cover the uncertainties involved.

22 Now, in each step of the analysis there is*

23 some uncertainty and we cry to cover that uncertainty

24 by picking conyervative values. For e:: ample , let's

25 take the blowcount analysis. The strength sf the
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1 materials are assessed by correlations between blow-

2 counts and liquefaction behavior at sites where this
,

3 data was available.

4 Plots were made by the author of this method ,

_ 5 Dr. Seed, that involved all earthquake occurrences,
.

6 all liquefaction occurrences, so that when we applied

7 that sphere, the uncertainties involved were uncoverec
.

8 by that envelope. We look at variations of blowcounts ,

9 for example, in our site versus depth. The way we

10 cover that is by looking at a depth by depth analysis

11 of the blowcounts and, you know, isolate them in zones

12 so that we do cover the critical cases.

13 What is left is uncertainties about variaticn
14 of the test method and variations that are introduced
15 in a standard, you know, test method. Those variation s

16 we have not made a detailed analysis of, you know,

17 those variations, but looking at reasonable, you know,

18 expectations of the variations, the factor of safety
19 appears to be adequate.

20 If you want, we could provide some bachup~

21 for that.
.

22 DR. SHEWMON: Let me ask you a variant on
|

23 that. Is there an At!SI standard on this? Is there a'

24 staff technical position? Who is the ,rofessional or

25 standards group who has reviewed this blowcount proedu re?
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1 Or is it your particular one?

2 Do you understand the question?

3 MR. KONSTANTINIDIS<. Yes, I understand the

4 method.

5 DR. SHEWHON: I am sure you understand the
_.

.

6 method. That is not the point.

7 MR. KONSTANTINIDIS: I understand the questi on.

8 The method is a nationally published state of the art

9 method. It was published in '75 and it has been, you

10 know, discussed by various experts in the field and it

11 has, you know, support from the industry, from the

12 consultants.

13 DR. SHEWMON: Just a minute, please.
,

14 Is there a staff technical position on this?

15 MR. STRIGHT: There is no regulatory guide c r

16 staff technical position on that subject. However, th e

17 staff does utilize both Seed's blowcount method and

18 the laboratory test results in our studies of lique-

19 faction.

| 20 And I would emphacize again we use what we-

21 feel is the state of the art in this.

22 MR. MATHIS: I've got a little different kin d

23 of question. So there is a difference in opinion

24 between the apklicant and the staff. How do we go about

~25 resolving that difference? And what is involved? Do
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1 you have to lower the level of the pond? Or how do

2 you solve the problem? Forget about the basis for the,

3 need to solve it.

4 MR, S TRI GIIT : I would like to have a shot at

5 that answer.-

.

6 We had a meeting last week with the applicar ts.

,

, used to study the7 We discussed the model that th:

8 seepage from the evaporation ponds that goes down intc

9 the groundwater level and over time will increase the

10 groundwater level. There are a number of conservatisr s

11 in that analysis and we understand the applicant's

12 model better than we did.

13 We have asked the applicant to document a few
.

14 things such as the sensitivity of the results to varic us

15 input parameters, the sensitivity of the results to th e

16 1cyc1 of that impermeable geologic interface, the

17 planned operation of the evaporation ponds.

In other words, the model assumes that after18 .

19 a certain period of time, after a very short period of

20 time, the water is in the evaporation ponds at elevati on'

21 930 and stays there; where what in fact happens is
.

22 there are a series of evaporation ponds at levels fror

23 930 and decreasing away from the site, and what may ve ry
1

24 well happen isTwhen they finalize how they are going t o

25 operate the ponds, going to be filling up ponds that
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1 are farther away or at actually lower levels, thus

2 having less of a head, thus driving more water into<

3 the ground --

4 In summary, there are a number of things thr t

5 we have explored with them which we feel will show thc t-

6 there is plenty of conservatism in their analysis and

7 uill show that the design levels -- that the water les el-

8 will not go above the design level.

9 In addition, in one of the slides that the

10 applicants have had on the board, you will notice ther e

11 was quite a few monitoring wells between the evaporation

12 ponds and Unit No. 5, and so we will be able to compar e

13 the predicted level with the actual level as time goes.

14 on.

15 DR. SHEMMON: I am intrigued by the general

16 flow situation, where water does not seek its own leve l.

17 obviously there's a reasonable number of constraints.

18 I assume that one can measure the level of water more

19 accurately than plus or minus five feet. So how the
'

20 water gets up from the evaporation ponds.to here is

21 another interesting question. Underground, if it does

22 scep in -

23 MR. STRIGHT: As he pointed out, right now
1

24 the level is ddopping. Once they fill up the evapora

25 tion ponds, that level is going to start coming up.
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1
And over the course of years of operation of the plant

2 that level is going to gradually come up.
,

3 DR. SHEWMON: Does everybody agree on that?

4 MR. STRIGHT: Yes. -

_
5 MR. KARNER: I think, if I could interject,

.

6 that it might be helpful for me to show you a couple

7 cf other slides.
_

8 [ Slide.)
9 This slide depicts the water level that we

10 calculate at the end of Unit 5 plant life. As you car

11 see, the evaporation ponds have had -- the seepage frc m

12 the evaporation ponds has had an effect of raising thi s

13 water level in this area; and here we have storage
.

14 reservoirs and you can see seepage at the storage

15 reservoirs has had the effect of raising the water lev els

16 in this area.

17 You begin to see a front building up, and*

1G eventually water would seek its own level. But, as yc u

191 s ay , there are a number of constraints on it that
20 cause it to form ---

21 DR. SHEWMON: It hadn't sought its own level

.

22 in the slide you had before, when there's been no

23 irrigation for five or ten years.
't

24 MR. MARNER: What you have to remember is

25 that this mound is characteristic of where and how much
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1 irrigation was done on the land above it, and the effe ct

2 that we are seeing is a flattening of the mound along
,

3 with the decay. The mound used to have more peak to

4 it and it's gradually flattening and dropping, seekinc

5 its own level as it rolls down this aquitard.
_

6 DR. SHEWMON: Let me change the subject, anc.

7 then I'll. quit. If the SSE was .1 g instead of .2 g,
,

8 how much higher could the water leve~1 be without

9 liquefaction? I'm trying to get the safety margins ir

10 a different dimension here. I still don't understand

11 what's magical about 920 feet. I mean, it's the desie n

12 basis but -- .

13 MR. KARNER: The level of 920 feet was chosc n

14 as a reasonable level to try and give some margin

15 between what we consider to be a conservatively calcu

16 lated groundwater level and the design water level.

17 Ess6ntially we are saying with the design water level

18 at 920 feet for Unit 5, that the water level will neve r

19 rise above that.

20 DR. SHEWMON: And with 920 feet you've got-

factor of safety of.two with the SSE?21 a

'

22 MR. KARNER: Yes. Then the liquefaction

23 analysis uses 920 feet as the input in determining thq

24 soil strength And the factors of safety against lique-

25 faction. You come up then with a factor of safety of
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1 greater than two for category one structures when you

2 perform that liquefaction analysis.
,

3 If the water level were lower, you would has e

4 a little bit higher factor of safety. If the water

- 5 level were higher, you would have a little bit lower
.

6 factor of safety. As I said, 920 is picked as a

.
7 reasonable value to try and give good factors of safet y.

8 DR. SHEWMON: I hear you t'a l k i n g , but when

9 you say "a higher factor of safety," I don't understar d

10 it. Are you saying if the water level is up 10 feet
11 you've got a factor of three? Or a factor of 2.l?

12 Or my way of expressing it was: Does it mean you can

13 take twice as big an earthquake?

14 MR. KARNER: I think what you are asking is;

15 what is the sensitivity of the factor of safety to a

16 design basis water level?
*

17 DR. SHEWMON: Exactly.

18 MR. KONSTANTINIDIS: I wouldn't consider it

19 very significant, but it does have a definite effect.
,

20 Raising the water level another 10 feet above the~

21 design water level would drop the factor of safety on
.

22 the order of 10 percent or so. So we may be talking

23 about 1.8 or thereabouts. This is a number off the
1

24 top of my head) not the exact number. But that's the

25 order of magnitude.
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1 DR. SHEWMON: That's comforting. Let me cor e

2 back to the other question then. If you double the

3 force, how does this shift affect the factor of safety ?

4 MR. KONSTANTINIDIS: You mean the level of

- 5 shaking, the stresses induced by the earthquake?
.

6 DR. SHEWMON: Yes.

7 MR. KONSTANTINIDIb: It will be approximately
.

8 inversely proportional. It will be a little better,

9 a little more favorable than that. So that a factor

10 of safety -- say if we have for a given water level a

this is, sa11 factor of safety of two and we increase -- ,

if we increase the stresses,12 for the SSE conditions --

13 the acceleration level, say, by a factor of two, it

14 will decrease our factor of safety by a factor of two.

15 Actually, it will be a little bit more favorable.

16 DR. SHEWMON: I would be amazed if you had

17 given me any other answer, but that is not very

18 informative.

19 DR. OKRENT: Suppose it is SSE level but it

20 is twice as long? In other words, when you do your-

21 calculations, do you assume a certain time interval

22 for the earthquake?

23 MR. KONSTANTINIDIS: It will have a very small

5
24 effect, something comparable to raising the water levels.

25 It may decrease the factor of safety another ten percent.
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1 DR. OKRENT: So you are saying the number of

2 blows received during the earthquake is not a very

3 important affect in the liquefaction? I'm sort of

4 surprised.

- 5 MR. KONSTANTINIDIS: The number of blows?
-

6 DR. OKRENT: Well, if the earthquake is a

7 longer carthquake than you assume --
,

8 MR. KONSTANTINIDIS: It decreases the factor

9 of s'afety.

10 DR. OKRENT: You say very slightly, though?

11 MR. KONSTANTINIDIS: Yes, a very small
.

12 amount.

13 DR. SHEWMON: Haven't we whipped this enougr ?

14 I think we are safe. Go ahead.

15 MR. KARNER: I think there's two things that

16 remain to be discussed.

17 ['S lide . ]

18 One was alluded to earlier, and that is:

How fast does this water level really rise? And this19

20 is a very busy slide, but this top line that goes-

21 across here represents the water level again and time
22 time of life of Unit 5.

23 This line across here is the line that was
i

24 the previouh slide of the first groundwater moundon

25 existing in October of '76.
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1 I believe there's about nine-year incremento

2 between these lines here, so you can see the water let el

3 rising fairly slowly. We are talking about 25 years,

4 approximately, to get from this level here to the maxi-

- 5 mum level.

6 DR. SHEWMON: What's the horizontal line?'

7 I guess it's up there if I could read it. In essence,
.

8 Unit 5 from the edge of the evaporation pond is 1000

9 feet, or a little better than 1,000, 1,5007

10 MR. KARNER: Yes.

11 DR. SHEWMON: Thank you. Go ahead.
. .

12 MR. KARNER: Realizing that there is a great*

13 deal of time to recognize that the water levels are
.

14 rising, we have proposed a monitoring system that

15 utilizes wells between Unit 5 and the evaporation ponc s

16 and between the units and the storage reservoirs. We

17 believe that with the present slow rise of the water

18 that the monitoring program would certainly allow some

19 corrective action if it was found that the water level s
,

20 were rising faster than predicted or eventually got.

21 higher than predicted.
~ 22 DR. SHEWMON: Let me stay with my question

23 of feet again. What you were assuming was that the

24 evaporative pond was full all the time, at the neare st

25 point to Unit 5 in that last cuu, is that right?
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1 Whereas in point of fact you have the option of using

2 parts of your pond which will be a mile away if you

3 want to?

4 MR. KARNER: As Bob pointed out, there are

5 operational considerations that could reduce the amour t'

.

6 of seepage. The farther the water is away from the

7 unit when it's injected or sceped, the longer it takea

8 to eventually reach the unit.

9 so, in response to your question, if you

10 start from the pond at the south end, that would have

11 a decreasing effect on the groundwater predicted on
. .

'

12 Units 4 and 5.

13 MR. VAN BRUNT: Dr. Showmon, I think it migh t
,

14 be helpful if Don told you some of the extreme con-

15 servatisms that are built into the inputs of this par

16 ticular analysis, such as we are looking at a 40-year

17 life for Unit 5. And on the water inputs we are look-

18 ing at an overall 95 percent capacity factor for the

19 plants on the average. These amount to very large

20 numbers in the amount of water that's put in which are'

21 very, very conservative.
~

22 I think possibly that's getting at what you

23 are after; plus there are other corrective actions we
1

24 can physically"take should the water levels rise;

25 which we do not believe will occur.
d
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1 DR. SHEWMON: I guess he's getting at the

2 latter ones; but the former two are fine.
,

latter two --3 MR. KARNER: When you say' the
4 DR. SHEWMON: I was working on the operati r al

5 aspects. This is not a fixed unalterable water sourec ;'

.

6 it is one you can move around if you have to?

7 .MR. KARNER: That is correct, yes.
,

8 DR. SHEMMON: Okay.

9 MR. KARNER: And as Mr. Van Brunt pointed

10 out, conservatism has been folded into the analysis tc

11 essentially overcome any uncertainties that may exist
_

12 and to provide for a conservatively calculated water

13 level.

14 Once we get the water level, we still provide

15 some margin between the predicted water level and the

16 design basis water level.
*

17 Fold on another conservatism on top of that,

18 that there exists some factors of safety against lique-

19 faction at that design water level. And as we mentioned,

20 those are greater than 2.0 for the design basis water-

21 levels we are talking about for Units 4 and 5.
.

22 DR. SHEWMON: Okay.

23 MR. K, ARN E R :
Are there any other questions

4
24 regarding the seepage analysis or liquefaction?

25 DR. SHEWMON: No.
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1 MR. KARNER: I think I can finish up my

2 preFCQtation by just talking briefly about the source<

3 of cooling wate; for Units 4 and 5,

4 JSlide.]

5 As Mr. Van Brunt pointed out, we use evapora-

Paloverd|.e6 tive cooling towers for condenser cooling on

7 units. Makeup water to those cooling towers is suppli ed
,

8 from the 50-acre reservoir for Units 4 and 5. The

9 water contained in that reservoir is treated sewage

10 effluent that we get from the city of Phoenix via a

11 pipeline. We then give it further treatment to soften
*

12 it, to put it in the reservoir and utilize that water

13 for condenser cooling.

14 Makeup water for the ultimate heat sink is

15 provided from onsite wells via the domestic water system.

16 So the ultimate heat sink makeup supply is separate

17 from the condenser cooling water makeup supply. And,

18 of course, the ultimate neat sinks themselves provide

19 a reservoir of water and meets the NRC regulatory
'

20 guides criteria.-

21 If there's no. further questions, that comple tes

'

22 my presentation. -

23 DR. S II E W M O N : Fine. Thank you.
1
4

24 MR. VAN BRUNT: Dr. Shewmon, if you would

25 like to go into some other question., we can do that;
/
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1 or we can come back and pick up the open issues that

2 have been raised thus far at this time. Whichever is

3 your pleasure.

4 DR. SHEWMON: Why don't we go back and pick

5 up the open issues?

6 MR. VAN BRUNT: Okay. John, are you ready

7 to go?.

8 We will deal with Dr. Ohrent's questions

9 relative to the current occurrence at Arkansas One
10 and the I&E bulletins. .

11 MR. ALLEN: Let me start off with the generi c

.

12 issue regarding how we look at I&E bulletins, industry

13 experience and so on and so forth, and evaluate what
,

14 that type of occurrence is or how it reflects on our

15 design.

16 In-house in our Nuclear Services Department

17 we have developed a procedure that once these bulletir s,
18 circulars, information bulletins and so on and so fort h,

19 come into house, they are reviewed in-house, and if

~

20 they are directly not applicable, such as a PWR resurge

21 pump problem or something like that, we don't take any
.

22 further action.
.

23 If we see they are applicable to our design,
,

4
24 we send them to Bechtel, who is our architect engineer ,

t

25 and to combustion, who is our NSS vendor, and ask t h e r.
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1 to review our design to determine the impact and

2 suggest any modifications that might be necessary.

3 Then, once we receive a response from them,

we determine what' action and when we should take.4

5 This procedure that we have in-house has bee n

6 audited by Region Five I&E inspectors along with sever al

. 7 of the bulletins.

8 Now, along this line, we have the Informatic n

9 Bulletin 7904, which I think you are alluding to,

10 dated 2-16-1977, regarding degradation of the essentia l
_

11 safety feature power supply. Is that the one you are
.

12 talking about?

13 DR. OKRENT: Yes.

14 MR. ALLEN: And upon receipt, we sent that

15 bulletin to Bechtel, who is responsible for the design

16 of the electrical systems, power plant and electrical

17 systems. It is not totally resolved yet.

18 However, we have made our own determination

19 in discussions with Bechtel and if I could just touch

-

20 I could starton that, what we found out today is --

21 off by inoicating that we don't believe it is a problem
.

22 on Palo Verde, due to the seemingly large differences

23 in design. ,

24 Some of the differences in design -- it's

25 hard to explain the system without having slides. The
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1 Arkansas system had the battery chargers which went te

2 the 125 volt DC bus. From the 125 volt DC bus it went<

3 into the inverters and on to the static transfer switc h,

4 which then gave the source of power to the 120 AC panc l,

5 vital AC power supply for that one bus.-
.

6 At the same time, coming into the static

7 transfer switch, which is an automatic transfer, they.

8 had an alternate source of AC power. Additionally,

9 coming into the inverter through a diode they had an

10 AC source which was interlocked now to the inverter
,

11 supply, the other inverter supply, where these two
.

12 breakers would open on undervoltage.

13 And I don't believe they have at this time

14 determined exactly what caused it. However, we feel

15 that it's possibly a blown fuse in the inverter that

16 caused.it.
'

.
'

17 Let me describe some of the things in our

18 design, the differences, and why that shouldn't affect

19 that.
~

20 Number one, which I think is the most import ant

21 design difference, we don't u se static transfer switc hes

22 to switch to our alternate AC source for the 120 vital
'

23 AC power supply. If we need to transfer, we do it
'.

24 manually, not automatically like Arkansas No. 1. We

25 don't connect the DC buses, circuit breaker and the
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1 inverter to any AC undertrip circuitry. And we don't

2 feed any rectified AC through our inverters as Arkansa s

3 Nuclear 1 did.

4 If you look at our design again, which I

5 wish I had a slide for it, we come strafght off the
.

6 battery chargers to the 125 volt DC power supply, fror

7 that to the inverter; then before we go to the vital
,

8 distribution power supply we have a manual transfer

9 switch, where, as I said earlier, that Arkansas had an

10 automatic. So I don't think we can get ourselves into
_

11 this problem, automatically transferring over to a dead
*

.

12 bus. -

13 And also we don't have this automatic under-
,

14 voltage interlocking system so it would trip all the

15 DC supply to our inverter on an undervoltage condition.

16 MR. RAY: You have alarms or indications to

17 the operator that the transfer is necessary?

18 MR. ALLEN: Yes, sir.

19 MR. RAY: How about the time to get the

20 transfer? ,

-

21 MR. ALLEN: The time?
.

22 MR. RAY: The time to react. Is that adequa.te?

23 MR. SLLEN: We feel it is because you've sti ll

i

24 got your other source in that load, plus your other

25 two sources in the other load.
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1 MR. RAY: So you are really going to a bacht p?

2 MR. ALLEN: Right. And in any case, we feel,

3 that the actual problem was this automatic transfer

4 switch. And as the information bulletin indicated,

5 they don't understand exactly what caused that transic nce
.

6 at this time.

7 .We are still looking at it in-house, and at.

8 Bechtcl. However, to this date this in what our posi-

9 tion is as to what we have determined.
10 We have a list here that we prepared, Dr.

11 okrent, if you would like to have it, of all the bulle -

'

12 tins that have come into house, bulletins, circulars,

13 information items, and the subject and the resolution.

14 You will find that most of them we found had

15 no effect because we heard of them earlier and designe d

16 them into our -- we designed out the problem in our

17 system to start with.

18 ue feel we have a very adequate methodology

19 in-house to identify these problems and correct them

20 before they are serious problems and impact the design
*

21 significantly.
.

22 If you would like to have this, you are more

23 than welcome tp it.
'

24 DR. OKRENT: Well, let's see. Let's look at

25 the last point you mentioned first. Do I understand

Mc FATE #f pOnTING S E R veCC. RE GtET E R E D Par D* f SSICN AL 8t t PORT L a t. *** C E 'et s . Ass 2 O N A
RIFE #8NCE: M alt T ere D A $E .44 w 0 9, LL



99

1
then that from the various events, experiences and so

2 forth that's been reported in the last year or two, you

3 haven't found anything that led to a design change for

4 the Palo Verde plants? Or are there some and we see

5 which ones there are at some other time? What is it
.

6 you are telling me?

7 MR. ALLEN: Well, yes. We didn't wait until
.

8 we got a bulletin on one, but there was one, and that
9 was the Millstone underfrequency problem. And that we

10 did re-evaluate and redesign and/or make some design

11 corrections, and which was reviewed by the staff and
.

*

12 found to be adequate.

13 DR. OKRENT: With regard to your earlier

14 discussion of the differences between your system and

15 the Arkansas Nuclear 1 plant, I suspect, although I

16 may be wrong, that if it were Arkansas' Power and Light
17 who I was talking to now and I had some other electrical

18 transience that had occurred at another plant, they

19 probably could have looked at their plant and said, "It's

20 really designed differently than theirs, and whatever~

21 it was that occurred there, we don't have it, and so
.

22 we think our system is pretty good."

23 Maybe your system is pretty good. But I have

24 learned to be Sautious and I have developed the sensa-

25 tion that maybe we are not asking enough questions about

I
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1 electrical systems in the sense of people who design

2 them are looking to see what might be some anomalous

3 situation that you don't ordinarily think about, and

4 so forth and so on, or what kinds of transience might

5 result that you haven't really been able to put in thc
.

6 ordinary tests and so forth.

7 And I guess I would rather not continue to-

8 learn the way we have learned, let's say from the

9 Millstone situation, or this one. So I don't really

10 feel completely comforted in a general way from the

11 answer that you gave me with regard to the specific
'

.

12 incident. Am I clear about the --

13 MR. ALLEN: I understand your concern, and
.

14 let me just add one more thing. We don't dismiss it

15 because we determine our design is different. If we
~

16 can identify the scenario that took place, for example ,

17 in that one, we'll go through the scenario in our own

18 design to ensure it can't happen in our design.

- 19 I didn't mean to imply or say our design is
'

20 different than Arkansas, therefore we don't have to

21 worry about the problem. That is not the case at all.
.

22 DR. SHEWMON: I guess one of the concerns is.

23 to what extent,you play games and talk about variants
~.

24 of that one; or if that one could happen, is there

25 another one that's similar to it? And how would our
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1 system cope with that? You know, in a sense it's an '

2 obvious problem, and in a sense it's an unbounded

3 problem. So, someplace in there you sort of hopefulli

4 strike a median.

5 fin. ALLEN: Also, we do go t h'r o u g h failure
.

6 modes and effects analysis on all of our safety-relatc d

7 systems..

8 DR. OI; R E N T : I will not pursue it with you

9 any more at this time, but I haven't lost my interest

10 in hearing what the staff is going to tell me about ,

11 this and why I shouldn't see any more !!i l ls t on e or
-

,

e

12 Arkansas type events in the future.

13 DR. S H EW110N : Did they promise to do that?

14 DR. Ol: R E N T : No, but I would like them to

15 tell me.

16 MR. VAN BRUNT: Dr. Shewmon, I belidve Dr.

17 Okrent had another open question regarding who played

18 the devil's advocate relative to our system design.

19 Let me just give a couple of opening remarkt

20 and then we'll call on Mr. Derry to come back to give

21 you a little bit more detail.
.

22 As was indicated, we have a rather intertied

23 system. Uc have multiple ownership of lines. Each
=, .

24 utility is very interested in being sure that their

25 interests are covered, that the lines operate
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1 satisfactorily and that the actions of one utility on

2 a line don't affect their whole system. So I would sa y

3 in a general sense that the utilities involved in the

4 project and intertied with us act as devil's advocates
-

5 for us.
.

6 We do have an organized systems planning

7 committee for the Palo Verde project which deals with-

8 all the matters relative to the transmission system,

9 and Mr. Berry can tell you a little bit about the

10 details about how they interact with each other and

11 how they consider some of the things you are concerned
.

12 about.

13 Additionally, he will tell you a little bit

14 about some of the programs we have, not necessarily test

15 programs, but some of the programs that we have to try

16 and simulate various occurrences within a system.

17 So, in that context I will ask Ralph to give

18 you a little bit more information on the subject.

19 MR. BERRY: Thank you. We, Arizona Public
.

20 Service Company, Salt River Project and the utilities

21 in this area are memberr of the WSCC, which is the
.

22 Uestern Systems Coordinating Council, and we have 11

23 states in this, council and we have a set of reliability
~,

24 criteria that all of the other councils also have. They

25 are all very similar.
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1 And in the criteria for transmission system

2 design, as I mentioned earlier, we basically have a

3 design for loss of any one major element, whether it

4 is a line, transformer or a generator. Or c major

5 facility in an entire system can be lost, with no
.

6 detriment to the system.

,
7 Now when we design a new project, whether it

8 is Navajo or Palo Verde, we study the transmission

9 system to make sure that we don't impact any of the

10 other member systems of the Western Systems Coordinati ng'

11 Council or interconnections to other council members.
.

12 We also have what we call a Southwest Area

13 Transmission Planning Coordinating Committee group and
.

14 we study with that. There are nine utilities in this

15 area: Arizona Public Service, Salt River Project are

16 members as well as some of the California and New

17 Mexico utilities, and the Department of Energy. And

18 we have continuing checks by coordinating our planninc

19 activities through the nine members of this Southwest

20 Area Transmission Planning group.-

21 We also have a system planning committee anc
~

22 other coordinating areas that we work very closely with

23 Salt River Proj ect and Southern California Edison,
*
.

24 Public Service Company of New Mexico on joint projects .

25 So, any time we have an interconnection basically witli
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I another utility, we have automatic checks and balances

2 on that.

3 Are there any other questions?

4 DR. OKRENT: Let me make a couple of comment s

5 that go really sort of a little bit tangential to the
.

6 thing you're just discussing.

7 In fact, on reflection, it is not at all
.

8 obvious to me that your current procedure of handling

9 these items, namely, sending it out to bechtel and to

10 Combustion, is a sufficient system. I think it is a

11 good idea to do that. But since in the end it is the
.

12 utility who is going to be running the plant and going

13 to be there at 3:00 o' clock in the morning, I would
,

14 think by now, if I were in your shoes, I would be try-

15 ing to build up a group that was capable of reviewing

16 these things.

17 I don't think that's an easy job myself. I

18 mean I've tried to look at these myself and it's fre-

19 quently something that takes four or five different

20 experts at one time to take one of these things apart,*

21 in my opinion. I find I am unable frequently to look
.

22 at these and take them apart. And even if I ask one

23 other expert, ,I can't. So, that's just a gratuitous
.
'

24 comment.

25 The only other comment I would like to make
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1 with regard to this electrical reliability situation -

2 I can remember sitting in a subcommittee meeting where

3 we talked about fires in nuclear power plants and how

4 well they were designed for this and so forth, and we

5 heard from utilities and so forth. And they came in
.

6 and told us about why it was all right. That was pre-

7 1975. I think people didn't really anticipate enough.
,

8 I think if you asked about their reliability of feed-

9 water systems in the past -- I'm not sure whether

10 people thought hard enough about that.

11 I have the feeling this is not necessarily
'

12 different and may warrant real serious thinking beyont --

13 It is not that you are not giving it serious thinking,
.

14 but I didn't hear anything that to me resembles what

ould consider a devil's advocate group. That taker15 I w

16 a different kind of setup. You have to get guys that

17 are mean, obstreperous, who are willing to make enemie s

18 within the company by insisting on pursuing things anG

19 who really know their business. And it's not by some

20 group for ten other utilities.-

21 If you are going to do what I'm thinking of,

22 well, it's not easy to do. I am not pretending it is.*

(

23 MR. ,V A N BRUNT: I think, Dr. Okrent, without
t

24 belaboring the subject, I don't think John meant to

~25 infer the only thing we do is send it to Combustion or
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1 Bechtel in the case of the Arkansas situation or in the

2 case of the Millstone situation. We do in fact use

3 our own people, and independent of my own department

4 which has an electrical group in it, we use our own

5 generation engineering group to review these things.
.

6 They review our design and ask us a lot of questions

.
7 based on their experience of occurrences that have

8 happened in the system which we might not be aware of.

9 I concur with you that it seems like things
.

10 continue to happen even though we have tried to design

11 them away and that a devil's advocate approach is a
.

12 valuable thing to do. And we try and do as well as we

13 can, and I'm sure that we can do better.
,

14 MR. ALLEN: Let me give one example of in-

15 house type of review. When the Millstone underfrequency

16 problem came out, we set an ad hoc underfrequency

17 committee up within APS to review the problems as far

18 as the grid, and one thing that I can recall that came

19 out of this was a recommendaticn for tap spacing on the

20 startup transformers, so we can modify or adjust these*

21 taps to minimize the problem.
'

22 So, as Mr. Van Brunt said, we do in-house
t

23 review these p,ablems and take appropriate action when

24 we find it necessary to be taken.

25 MR. RAY: These tap hoses, they are a fixed

MC F ATE R E FOR TING SEn vlCE. R EGIST ER E S PROFE 5 5 TON AL R EPORT ERS. P 40EN:x. Anf ZONA
REFER &hCE M AR1 th DAst-MUbS E LL

i



10~

I tap?

2 MR. ALLEN: We are committed to the staff to

3 do an analysis to come up with which one of the --

4 [ Simultaneous discussion.]

5 MR. VAN BRUNT: If my list is correct, I
.

6 think those are the open items we had. If there are

. 7 other matters that the committee would like to deal

8 with, we will stand ready to try and answer your quest ions.

9 MR. RAY: Some of the members of the committ ee

10 have expressed interest in pursuing, if you are prepared --

11 if not, we would like to know by the next meeting --

.
.

12 the story that was given to the staff to reconcile

13 their concern on the use of one load sequencer for both
,

14 the onsite and offsite power sources to load up the

15 bus with the emergency loads.

16 MR. VAN BRUNT: Mr. Ray, we can give you a

17 presentation on it now. We don't have the slides here

18 for it, but we have made a rather detailed presentation

19 to the staff, which John made. He's got the presenta-

20 tion here and we'll be glad to go through it now. If*

21 you have some questions, we'll try and deal with those .

.

22 If you need more information, then we'll provide it at

23 the next meeti,ng.
t

24 MR. RAY: It might be very desirable to hear

25 your story now, but I think if you would present it
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I with the slides we would have a better understanding.

2 So maybe you can make that presentation at the next

3 meeting. -

4 MR. ALLEN: Yes, the actual presentation tha t

5 we gave the staff did take a considerable lengthy
.

6 period of time.

7 For your benefit, let me just summarize some
.

8 of the more important points of our design and reason-

9 ing and analysis that we went through to come to this

10 conclusion that the use of a sequencer for both sequer e-

11 ing offsite and onsite power did not significantly
*

12 decrease the reliability of the offsite or onsite.

13 sources. And, in fact, we showed the staff that, give n
.

14 the alternatives available, that this was the most

15 reliable alternative we could choose.
16 nasically, what we have is a solid state

17 sequencer on each essential safety feature, cafety
18 t r a i r. , which sequences the safety related loads on for

19 both the offsite power condition loss and the onsite.

20 The sequencer sequences the safety related loads on.*

21 lt is very s miler to what we do for a loss of offsite
.

22 power as you normally see the type of sequencing donc
I

23 on a diesel.
.

24 The sequencer basically includes a solid sta te

25 microprocessor. There is one in each safety train, or e

'
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1 of these sequencers in each safety train. They include

2 100 percent redundant power supplies, diode oxygen

3 power, AC and DC, to these sequencers. They use solic -

4 stato components except actual actuation relays them-

5 selves. But proven reliability -- what I mean by
.

6 " proven reliability," to their MIL spec parts.

7 The sequencer responds to a safety, a safety.

8 contact opening. It is fail-safe. The sequencer outp ut

9 rate relays are normally energized. These are de-
%

10 energized to actuate.

11 And I think the most important feature of
.

12 this sequencer is, due to the solid state nature of it
.

,

13 it is very easy to put an automatic test feature in it ,

14 and this sequencer automatically checks the availabili ty

15 of this sequencer every three minutes and alarms it

16 into the control room if it finds something wrong.

17 It's an auto-test feature.

18 The reliability numbers we calculated -- Let

19 me stop for a second and indicate that we did do a

20 comparison of other methods, which I will cover in a*

21 second, and really, in the comparison the actual failu re

.

22 rate you use when you compare three different systems

23 arranged in different order are really not that import ant

24 but the actual reliability that we calculated for this

25 system -- I'll report it in unreliability. Most peopl a
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I are c.o r e familiar with that. It's 1.03 times 10-

2 per train, supplying an overall reliability for the

-12
3 two redundant trains of 1.06 times 10 So we feel.

4 this introduction of unreliability is insignificant

5 compared to the other failure rates that you n.ight
,

6 find in series with that equipment, such as air circuit

7 breakers, which according to IEEE 500 you are lookinc
.

-4
8 at failure rates of roughly 1.306 times 10 .

9 Now, during this review the staff asked us

10 to consider alternatives of, for example, the mechani

11 cal timer segunce in these loads on agastats, as we
.

'

12 k r.ow them. We determined if we did that, that the

13 unreliability of the system would be increased by
.

3
14 7 times 10 a large increase in unreliability.,

15 MR. RAY: What introduced that change in

16 reliability? The agastat?

17 MR. ALLEN: Yes, the unreliability of the

18 agastats. And if you look at the actual design,

19 there's actually more components of a less reliable

20 nature introduced into the design.*

21 If you look at a solid state timer and look
'

22 at it, a timer like an agastat, there's no comparison

23 in the world b tween the reliability when one of them

24 is solid state and one of them is mechanical.

25 If you look at otner types of designs, one
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1 that was suggested by the staff was: Why not use two

2 of them in each train?

3 Well, if you look at the reliability analys_s,

4 to do that you can put two in parallel, however, you't e

5 got to have some more logic out in here to actuate thc
.

6 relays down on the line. And whea you do that, you

7 actually come up with an unreliability increase by a-

8 factor of two.

9 And this analysis, I want to emphasize,

10 really doesn't make any difference to the failure rate s

11 assigned. You can assign them all .5 and crank throug h
'

.

12 the equations and you come out wich this factor of twc .

13 Anytime you take anything and put it in series with
.

14 two parallel components, you are going to decrease the

15 reliability of the two in parallel.

16 If you use all relay logic for this, the

17 unreliability is increased by about 600. Again, these

18 numbers come out of just the magnitude of single com-

19 ponents you have to look at.
.

20 Whereas if you look at the microprocessor,

21 it's a single component, but it does many functions
.

22 that are normally done by a' lot of other single ccm-

23 ponents. So naturally your reliability is going to bc

24 lower in the single function. And that's the type of

25 logic we went through in determining this.
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1 MR. RAY: Tne fundamental reliability of a

2 microprocessor, though, underlies all of this.

3 MR. ALLEN: I beg your pardon?

4 MR. RAY': The fundamental reliability of

5 microprocessors underlies all of this?
.

6 MR. ALLEN: Right. That's very reliable.

7 MR. RAY: I am interested in your self-testi ng.,

8 Is this unique with your system?

9 MR. ALLEN: Yes, this is a first type desigr .

10 It's designed by Gulf General Atomic, an'd' we spec'd
11 this feature into the piece of equipment.

.

12 MR. RAY: I think it might be enlightening

13 if you at the next meeting brought yorr diagrams and

14 shortened narrative, if you s.111, of why theygave a

15 are --

16 MR. VAN BRUNT: I have a note on that, Mr.

17 Ray, and we will be prepared.

18 DR. SHEWMON: I have one other item. Lookin g

19 at the last ACRS letter on Palo Verde 1, 2 and 3, they

*

20 point out: These will be the first nuclear power

21 plants in the state. For that reason the committee
.

22 recommends the applicant and staff give particular

23 attention to assuring proper coordination with appro-

24 priate state agencies for emergency plans.

U Now, I realize you will come back at the OL

i
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1 stage with more complete treatment of that. Can you

2 give us at least something on the status of that?

3 MR. VAN BRUNT: Yes, sir. We have Mr. Browr ,

4 who is with our operating Department. They are makinc

5 these arrangements. And he will give you a little rur -

.

6 down on the things we have done, where we stand relati ve

7 to emergency plans for Palo Verde 1, 2 and 3, and ther
,

8 carrying on, of course, to 4 and 5.

9 MR. BROWN: We currently have under prepara

10 tion ~a station emergency plan and it is being written

11 or being prepared so that it is expandable for five
.

'

12 units.

13 This emergency plan is written after the
.

14 guidelines of NRC Reg Guide 1.101 emergency plan. It

15 provides onsite coordination for onsite accidents and

16 emergencies, coordination of the station personnel.

17 For offsite response we are referencing and

18 supplying information to an already existing county

19 plan. The Maricopa County Department of Civil Defense

20 and Emergency Services has what they call a natural an d*

21 technological disaster plan, which provides emergency
'

22 response ar coordination of various county and statem

23 agencies for the emergency response.
1

24 They have incorporated into this natural and

25 technological disaseter plan a reactor emergency plan
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I and which they call their annex J. This plan allows

2 for coordination of the various necessary county agenc ies

3 in an offsite response to a nuclear emergency.

4 Do you want me to elaborate further on that:

5 DR. SHEWMON: No. I suspect the staff will
.

6 have a few questions on it that are more competent thc n

7 mine before you come in for the OL. If you are workir g
,

8 on it, that's all I wanted to check at this point.

9 I think that then finishes the questions we

10 had.

11 MR. VAN BRUNT: Dr. Shewmon, my understandir g
'

.

12 is that we are scheduled to go before the full ACRS a

13 week from tomorrow in Washington, I believe at 8:30
,

14 in the morning. I have on my list here of items to

15 present at that meeting the question Mr. Ray asked abc ut

16 the sequencer, which we will be prepared to deal with.

17 DR. SHEWMON: Hang on a minute. Why don't

18 you eavesdrop on our caucus for a little bit and then

19 I would be pleased to discuss that with you.

20 MR. VAN BRUNT: I'm sorry.*

21 DR. S!IENMON : It's nothing to be sorry about .

22 Let me within the committee here ask -- I
'

23 guess there a r,.e several things we have heard about

24 today in some detail. The question is whether we want

25 to hear about these again in a presentation. And the

WC F ATE RE PO4 TING SE R V6CL , R E Glif f R E O F ROFE 5 510 Nam R EPORT E 4 6. .+401 Nix. Ami2 ONA
REFERENCE. M A4 fiNDA6E HUDOCLi



11:

1 first I've got on the list is the loss of power questi on.

2 MR. RAY: I'm satisfied.,

3 DR. SHEWMON: The design basis groundwater

4 level and liquefaction question. I guess I asked most

5 of the questions on that, and I think I now understand
.

6 it; so that I don't see any need to go over it again.

7 Do you? It may possibly come up because there was son e
,

8 discussion of that on 1, 2 and 3; but I think it would

9 be on a question basis.

10 Now, you have asked for the staff's comment

11 on Arkansas Nuclear 1, Dave. Is there anything we wan t

12 out of the applicant at that time on how they would

13 cope with that, or why they think they have looked

14 into that particular one adequately?

15 DR. OKRENT: Well, if it is convenient for

16 them to prepare some figures showing the differences

17 in design, it might be helpful.

18 DR. SHEWMON- Okay. I guess one that I would

19 like to charge the staff with has to do with the NRC's

20 staff commitment to allowing or observing standardiza-*

21 tion in five plants. And if that's nothing you can
'

22 answer, if Mr. Denton isn't distracted too much by

23 other things, ,.i t would be ideal for him.
24 But there is this overhanging question, and

25 it seems to me partly it's a matter of staff policy.
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1 To me, it's one of the most interesting questions with
2 regard to what we might have heard about the new review
3 procedures and replication and things of that sort.

4 And so, if you would have some comments there on that,

5 I would ask for it, and I would appreciate it if you
.

6 would be prepared to speak to the point, or somebody
7 would be,

,

8 MR. STRIGHT: We will have somebody to speak

9 to that subject.

10 DR. SHEMMON: Where were we on the load

11 sequencer reliability?
.

12 MR. RAY: They are going to repeat the story

13 they gave us today with some diagrams to elaborate
14 and amplify it.

15 DR. SHEWHON: Okay.

16 MR. RAY: There is always a possibility that

some other members of the committee may raise some of17

18 these same questions; so maybe while you wouldn't come

prepared in the sense of having a prepared story in19

every respect as you have responded today, you might20*

21 very well still have the same people there with ade-
i quate information to respond to the others.22

DR.pHENMON: Yes, I'll second that. We don't23

24 guarantee anything outside of how we feel right now.
25 Now I think if you would care to go back --
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1 MR. PARR: Dr. Shewmon, I believe Dr. Okrent

2 was also asking us to pursue the temperature monitorir g

3 question.

4 DR. OKRENT: Yes.

5 DR. SHEWMON: Yes, that one sounded very opc n-

d

6 ended. I hope we can bound it.

7 MR. PARR: We will try to bound it.,

8 DR. SHEWMON: Do you want to go back now,

9 Mr. Van Brunt, and see what.you have on your list?

10 MR. VAN BRUNT: We will be prepared certainl y

11 to deal with any questions as best we can, without
.

12 bringing our entire urganization with us.

13 We will be prepared to deal with the sequenc er,

14 certainly to answer questions on the grid system, and
15 we will be prepared to make that presentation again if

16 it is necessary. And on the seepage we will be pre-

17 pared to answer questions as well.

18 DR. SHEWMON: One reasonable strategy is to

19 make a brief presentation as you did here with diagran s

20 and let the staff or let the committee ask questions.'

21 Nobody knows what questions they will ask. And if you

.

22 take a lot of time answering, we'll go off on a differ-

23 ent one. If you sort of give them just a little bit

24 and ther let them ask their questions, I think that's

25 probably the most efficient.
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1 MR. VAN BRUNT: Okay. Those are the items

2 I had on the list here. Plus the general kinds of

3 things that we opened with I u. ink would be appropriat e.

4 We will be prepared to do that'.

5 DR. SHEWMON: You could cut down on the

6 description of the buildings and the organization at
'

7 that point in time because you have been back in and,

8 we have gone over it.

9 I don't think of anything else outside of --

10 What you did at first was fine. I think the

11 part that got into more details on organization and

12 buildings, and so on, we can dispense with that.

13 I thank you. If we~can talk for a few minutes
.

14 afterwards, we can go into the discussion of the agenda

15 somewhat better.

16 MR. VAN BRUNT: I have one other question.

17 can you tell us how many copies of whatever slides that

18 we will have with us for formal presentations or for

19 response we ought to bring with us to Washington?

20 DR. SHENHON: Oh, I think 20.'

7

21 MR. VAN BRUNT: Thank you. Fine. I have no-

.

22 ether questions.

23 DR. SHEWMON: The meeting is adjourned.

24 [Whereupon, at 4:15 o' clock p.m., the

25 meeting was adjourned.]
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