'TNRC PUE LIC DOCUMENT POOM)

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

S3EFORE THE ATOMIC SAFETY AND LICENSING *

In the Matter of )

) Doc. Nos. 50-338 3P
VIRGINIA ELECTRIC AND POWER COMPANY) 50-339 sSP
)
)

(North Anna Power Station, ( Proposed Amendment to
Units 1 and 2) ) Operating License NPF-4)

VEPCO'S ANSWERS TO
POTOMAC ALLIANCE .NTERROGATORIES

These are the answers of Virginia Electric and Power
Company (Vepco) to the interrogatories served by intervencr
Potomac Alliance on June 1, 1979.

The introductory portion of the Potomac Alliance's
interrogatories asked Vepco to follow a particular format in
answering the questions. Except for Part C otf that format, %o
which Vepcc objects (see Vepco's statement of objections),
Vepco has provided the requested information buc not in the
specified format.

Where Vepco has relied upon documents in responding to

these interrogatories, these doccuments are identified in the

text of the answer. For the most part, nowever, Vepco has
relied upon the Final Safsty Analysis Report (FSAR) for North

(PSAR) for North Anna Units 3 and 4, the "3Summary of Proposed
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Increasing Storage Capacity for North Anna Power Station Unit
Nos. 1 and 2," as amended ("Vepco's Application” or the
"Application"), and other dccuments that are rezdily available
to the Potomac Alliance in the NRC's Public Document Rocom.
Vepco is also providing the Potomac Alliance wi:h some
additional documents, which are attached.

The Potomac Alliance has asked whether Vepco has
engaged or intends to engage in further research that may
affect the answers =0 these interrogatories. The only such
research is that involved in the preparation of Vepco's written
testimony, which sho:ld be filed in the next few days. To the
extent this research miy affect any of cne answers presented
celow, Vepco will comply with 10 C.F.R. § 2.740(e).

Vepco's prcposed witnesses for this proceeding are
identified in the answer Vepco has filed to the interrogatories
served on Vepce .y the Citizen's Energy Forum, Inc. [(CEF); this
document also identifies the areas of expertise of each of
these gentlemen. Since Vepco proposes to have these witnesses

appear as a panel, there is no ne2d to specify the particular

L2l

witness who will answer guestions on the subject matter ¢
individual guestions raised by these incerrcgatories.

Vepco objects tu the following interrogatories posed by

o

nhe Potomac Alliance: nos. 21, 44, 45, 46 and 47. As
discussed in Vepco's sta.ement of objections, these objections

are, in large part, tas:d on the fact that the inteirogatories
=
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or requests for documents are overly broad and call for Vepco
to identify or produce documents that are not relevant to the
contested issues in this proceeding. 1If requested by the
Potomac Alliance, Vepco will, however, do its best to provide
the Potomac Alliance with any specific documents that are
responsive to the Alliance's interrogatories and relevant to
the contested issues; alternatively, Vepco will arrange to have
such documents made available for inspection at Vepco's offices
in Richmond, Virginia. '/epco hopes that such additional

discovery can be nandlec¢ on an infcrmal basis.



VEPCu'S ANSWERS

l. Provide sketches, including plans, which show the
spent fuel pool (SFP) for Units 3 and 4 in relation to che
surrounding structures, including Units 1 and 2. Describe the
storage capacity of the SFP for Units 3 and 4 and its potential
for compaction. Identify and describe 3ll differences, in
terms of both physical design and operating procedures, between
the SFP for Units 3 and 4 and the SPP for Units 1 and 2.

Answer to Question 1l:

The fuel building for Units 3 and 4 has not yet been
constructed (see answer to Question 2(a)). The planned
location of this building in relation to other structures can
be saen in the North Anna Units 3 and 4 PSAR, figure 2.4-1, and
the Units 1 and 2 FSAR, figure 1l.2-1. The Units 3 and 4 PSAR
reports a spent fuel storage capacity of 425 fuel assemblies
(section 9.12.3.2). Ve~co is considering the use of
high-density spent fuel racks in the Units 3 and 4 spent fuel
pool. Although such racks have r.Jot yet been designed, Vepco
believes 1323 fuel assemblies can be accommodated.

The design of the Units 3 and 4 fuel building has not
been completed; it will be similar, but not identical, to the
fuel building serving Units 1 and 2. Ope ting procedur=s for
the Units 3 and 4 fuel building have also not been completed.

Thus, the pnysical design and operating procedures for the two

g
(&7

spent fuel pools cannct be compar

widfm
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2(a). Describe the extent to which the construction of
tne SFP for Units 3 and 4 is completed in terms of both
economic investment and physical completion.

(b). Estimate the cost of completing construction of
the SFP for Units 3 and 4.

(¢). Assuming that maximum possible commitment of
resources is devoted to completion of the SFP at Units 3 and 4
ané related essential components, what is the earliest date at
which the pool could be rendered fit for storage of spent fuel?

Answer to ggestion 22

(a). Only the excavation is complete for the North
Anna Units 3 and 4 fuel building. Vepco's records do not
distinguish the cost of excavation of the fuel building from
other excava..Jon associated with Units 3 and 4.

(b}. The interaction petween the fuel building and
otner buildings and systems makes it impossible to estimate the
cost of completing construction for the SFP by itseilf.

(¢). Vepco does not know. The related components
include component cooling system, service water system, Dackup
diesel generators, the control room and, of course, the
buildings in which these systems will be installed.
Construction of all systems in the. ~» areas mnust be completed

before the spent fuel pool is used. 1In any event the SFP for

"
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nits 3 and 4 cannot be used prior to the issuance of

for those units.
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2. Identify any physical barriers which may prevent
transfer of spent fuel between the SFP for Units 3 and 4 and
the SFP for Units 1 and 2.

Answer tO Question 3:

There are no physical barriers that would prevent
transfer of spent fuel between the 3FP for Units 3 and 4 and

the SFP for Units 1 and 2.



4(a). Have you considered and analyzed the possibility
of expandirg the physical area of the existing SFP as an
alternative to the proposed modification?

(b). If so, describe such analysis and any document.
referring to this alternative.

Answer to Question 4:

(a). VYes.
(b). This anal:'sis is described on page 10 of Vepco's
Application. This alternative is so obviously inferior to the

proposed modification that further analysis is not necessary.



5(a). Have you considered and analyzed the possibility
of constructing a separate spent fuel storage pool on-site as
an alternative to tne proposed modification?

(b). If so, describe such analysis and anv documents
referring to this alternative.

Answer tn Questioa 5:

(a). Yes.

(b). Additional storage capacity could be made
available by building a new storage rool, either onsite or
offsite. In mid-1977 Vepco contracted with the Nuclear Audit
and Testing Company, Inc. (N3, .J) to review alterna’ ve methods
and costs of interim storace for Vepco spent nuclear fuel. As
a part of this study, NATCO addressed the possibility of the
construction of new spent fuel storage pools. The results of
NATCO's study of this alternative are summarized on page 9 of

Vepco's Application (section 4.5).



6(a). Have you considered and analyzed the possibility of
using the SFP at Units 3 and 4 for storage of spent fuel from
Units 1 and 2? ‘

(0). If so, describe such analysis and any documents

treferring to this alternative.

Answer to Question §:

(a). Yes.

(b). This analysis is summarized on page 10A of
Vepco's Application. We are also attaching an internal
memorandum from Sam C. Brown to W. N. Thomas, dated January 9,

1978, that discusses this alternative.



7(a). Assuming that the proposad ovperating license
amendment is not granted, when, according to your projections,
will:

(1) the first defueling of Unit 1 occur;
(2) Unit 2 begin commercial operations;
(3) the SFP be filled to capacity, less a

reserve for one full core discharge;
(4) the SFP be filled completely?

(b). Describe fully the basis for the above
projections, including any assumption made regarding the number
of months between refuelings, the number of fuel assemblies
discharged per refueling, and whether the cask loading area
will be used for fuel storage.

Answer to Question 7:

(a)(l). The first refueling of Unit 1 should cccur
sometine after September 13, 1979.

(2). Vepco does not know. This Unit should be
ready for fuel loading by the end of June 19793; of ccurse chis
date is subject to change due to construction delays, licensing
delay, unanticipated start-up difficulties, etc.

(3). After the Unit 1 refueling cu ntly planned

)
La |
~
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for September 1981, it is projected that 205 spent fuel
assenblies will be permanently discnarged into the North Anna
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spent fusl pool. At that time the pool would be fille
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ity, less a reserve for one full core discharge (137
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assemblies), since complete normal refueling discharje of 52
assemblies could no longer be accommodated.

‘4). After The Unit 2 refueling currently planned
for November 1982, it is projected that 364 assemblies will be
permanently discharged into the SFP. Vepco would then be
unable to conduct a normal refueling of either Unit 1 or Unit 2
during 1983 because a discharge of 52 assemclies from either
unit would exceed presently authorized storage capacity of the
pool.

(b). The above projections are based on Vepco's
current operational schedules and fuel management scheme. It
is assumed that each unit will be refueled every twelve months.
The first three refuelings for each unit will necessitate
permanent discharge of 50, 53 and 53 spent fuel assemblies,
respectively. After -hat each refueling will involve the
permnanent discharge of 52 additional spent fuel assemblies.

The placement of a spent fuel storage rack in the cask
loading area is not considered cperationally feasible, becauss
once all other racks are filled and spent fuel is placed in
this particular rack, no shipments of spent fuel could be made
from the plant, no interchangs of racks could be made, and no
r2fuelings could take place.

The answers to Questions 7(a) and 7(b) were bas2d in
part on NFE Technical Report No. 85, Fuel Management Scheme 13,

H. H. 3arker and M. C. Cheok, Nuclear Fuel Engineering, Fuel
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Resources Department, Vepco, March 1979.
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8(a). Assume that the proposed license amendment is
not granted, and that the SFP reaches capacity. Will you have
any alternative other than to shut down the olant? If so,
describe such alternatives. 1If not, why not?

(b). Describe the environmental, healtn, and safety
implications of each alternative identified in response to (a),
and the financial cost of each.

Ancwer to Question d:

(a). Assuming that the proposad amendment is not
granted and that %he spent fuel pool is filled to capacity,
Vepco would nave no other alternative than to shut Units 1 and
2 down at the time of the next required refueling. This is
explained in Vepco's answer to Question 7(a)(4).

(b). Not applicable.

451 25¢



9(a). To your knowledge, is any private corporation
or consulting group presently preparing a study on the
logistics or other aspects of storing and handling spent fuel?

(b). Identify all preliminary drafts, working
papers, and analyses which have been develnped pursuant to such
studies, and describe the substance of each document so
identified.

Answer to Question 9:

(a). We assume that this gquestion is meant to inguire
whether any private corporation or consulting group is
presently preparing such a study for Vepco. The answer 1is no.
Despite installation of high density spent fuel storage racks
at Surry 1 and 2 and similar expansion plans for North Anna
Units 1 and 2, full core discharge capaoility at these units'
spent fuel pools will be exceeded in 1983 and 1987,
respectively. Accordingly, Vepco has establisned a Task Force
on Vepco Spent Fuel Disposition and charged tnis Task Force
with the responsibility of delineating the alternatives
available to Vepco, including a recommended course of action
with regard to the dispositici1 of Vepco's spent nuclea. fuel.
The Task PForce is currently in the process of hiring a
sonsultant to provide assistance in delineating the
alternatives.

(b). At this time Vepcec nas no documents that are
responsive to this guestion.

-lgw



10. Indicate whether, as of the date of your response
to this question, any of the new fuel racks have been placed or
installed in the S5FP.

Answar to Question 10:

No.



l1(a). What was the actual economic cost of purchasing
the new racks? Provide documentation.
(b). Identiiy other costs in current dollars.
(c). What are the projected future costs (identify
ary increases due to inflation)?

Answer to Question 11:

(a). $1,370,336.

(b). The only other costs envisioned at this time will
bDe those associated with the installation of the racks.
Assuming the racks are installed in a dry, uncontaminated pool,
Vepco estimates that the cost cf installing the new racks will
be approximately $100,000.

(¢). Once the racks are installed, there are no

projected future costs.



12(a). Have there been any changes in the NRC safety
requirements relating to spent fuel pool storage since the
2xpansion was proposed?

(b). Describe all such changes. What are the
projected costs of compliance with any such requirements?

Answer to Question 12:

The NRC has not amended its applicable regulations
since Vepco submitted its Application on May 1, 1978. However,
the NRC has publisnhed "OT Position for Review and Acceptance of
Spent Fuel Storage and Handling Applications," dated July 20,
1378, Vepco's proposed modifications meet all the raguirements
in that position, and there will be no additional cost to

Vepco.
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13(a). Do you know of any proposed or pending
nodifications tc the NRC requirements regarding spent fuel
storage?

(b). Descripe these modifications fully and project
the cost of compliance with such requirements.

Answer to Question 13:

(a). We know of no proposed changes that will affect
this application. The NRC has proposed new regulations that
will pertain to Independc=t Spent Fuel Storage Installations.
See Proposed 10 C.F.R. Part 72 (43 Ped. Reg. 46309 (Oct. §,
1378)).

(b). Not applicable.

e 437



14. Was the fabrication of the austenitic stainless
steel material used in the construction of the spent fuel
storage racks monitored so as to assure compliance with the
standards and regulations cited in § 2.3 of the Safety
Evaluation Report (SER)? Provide supporting documentation.

Answer to Question 14:

The fabrication cf the austenitic stainless steel
materials used in the construction of the new spent fuel
storage racks was ir compliance with the requirements of (1)
MTEB 5-1, dated November 24, 1975, which is the NRC's Branch
Technical Position entitled "Interim Position on Regulatory
Guide 1.31 - Control of Stainless Steel Welding" and (2)
American Na ional Standards Institute (ANSI) Standard N43.2.1
(1973), "Cleaning of Fluid Systems and Associated Components
During the Tonstruction Phase of Nuclear Power Plants," except
as follows: there w.s an acceptable deviation . . 21
N45.2.1 requirements concerning impurities in the ri-"e water
used in cleaning the spent fuel racks after fabrication.
Attached is a copy of a Vendor Surveillance Inspection Report
(VSIR) for the inspection and rel)ase of two of the higPk
density spent fuel racks. Also attached is a description of

the minor deviation from N45.2.1 and supporting documentation.



Questions 13 - 17 refer to the affidavit of H. Stephen
McKay.

15(a). (No response requirsd.) On p. 2 it is stated
that "It will require a maximum of 12 gpm of evaporation to
dissipate the additional heat discharged to the environment
pecause of tne proposed modification.”

(b). Provide the facts and analysis leading to this
conclusion.

Answer to Question 13:

(b). This number was generated by the NRC Staff. See

Environmental Impact Appraisal, page 6.

=20
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16(a). (No response required.) On p. 2 Mr. McXay
assumes a stretch rating of 2900 MWt for full power to
determine the design basis hea*t load.

(b). Define the term "stretch rating"” as used in the
statement recounted in ).

(¢). Why was the assumed stretch rating not 2990
MWE?

(d). How would the calculations recounted in (a) be
affected by the assumption of a higher stretch rating?

Answer to Question 15§:

(b). The "stretch rating” is the maximum thermal power
rating that a nuclear steam supply system (NS3S) is capable of
producing. North Anna Units 1 and 2 have a strecch rating of
2900 MWt, The FSAR for North Anna Units 1 and 2 lists a2 power
rating of 2775 MWt, which is the power level l.sted in the NSSS
supplier's warranty.

(c). A stretch rating of 2990 MWt was not assumed,
because the stretch rating is 2900 MWt. The 2990 MWt listed in
Vepco's Application was a typographical error and hasg teen
corrected in the recent revision to Vepco's Application.

(d). If a higher stretch rating were used, this would

increase the calculated design basis heat load.



17(a). (No response required.) At p. 2 it is stated
that a temperature of 177.5°F was used for the struc ‘ural
analysis of the SFP,

(b). Describe all structural analyses of the SFP
whicn have been performed and the results thereof. Identify
all assumptions uced, including 3FP temperatures.

(c). Has a structural analysis of the SFP been
performned using a temperature greater than 177.5°F?

(d). If the answer to (¢) is in the negative,
explain why not.

Answer to Question 17:

(b). Two structural analyses have been pa2rformed on
the spent fuel pool structure. The original computations were
made by ..and in the period between October 1970 and April 19371
utilizing the analytical technigques contained in United States
Department of the Interior, Bureau of Reclamation publicaticn
"Moments and Reactions for Rectangular Plates" by W. T. Moody.
In May of 1975 these calculations were reviewed to determnine if
additional loads from the high density spent fuel racks could
02 carried by the walls if necessary. In that review a
deficiency was found and w:s reported to the NRC as required oy
paragraph 50.55(e)(3) of Parv. 50, Title 10, of the Code of
Federal Regulations. The final report on this matter was
submittad to the NRC in December 1376 as part of Amendment 50

to the FSAR (Appendix O). This report nhas since odeen revised,

«33e
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18. 1Identify all materials and technigues to be used
to inhibit corrosion of the materials in the SFP. Discuss the
ability of such materials or technigues to inhibit corrosion
over the life of the SFP.

Answer to Question 18:

The spent fuel pcol liner and the spent fuel racks are
constructed of stainless steel which will prevent the
possibility of galvanic corrosion due to the contact of
dissimilar metals. The fuel :ssemblies themselves are
constructed of zircaloy ciadiing rods and have a itainless
steel grid support structure. Galvanic corrosion rates between
stainless steel and zircaloy are very small and should not
present a problem over the time period during which fuel is
stored in the pool. The chemistry of the pool is also
controlled by a filtration and demineralization system (fuel
pool purification system) to remove pcssible contaminants that
might induce corrosion from the fuel pool water.

Vepco believes these materials and technigues ares more
than adeguate. They have been successfully employed oy others
in the nuclear industry and are disapproved in NUREG-0404 as
acceptable means for inhibiting corrosion. See Vepco's answer

o Question 22.

-24-
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19. Based upon operating experience with zircalloy
(sic clad fuel, approximately how many of the discharged spent
fuel sssemblies are expected to contain defective fuel rods?
Qf these, what »ercentage of the fuel rods contained therein
are axpected to be defective?

Answer to Question 19:

Reactor systems are designed to accommodate cladding
in one percent of the fuel rods in the core. The North Anna
Units 1 and 2 FSAR states that only 0.2 percent of the fuel
rods are expected to have cladding lefects (FSAR 35 12.2.3).
Vepco's own operating experience sugua2sts that the percentage
is less than that predicted in the FSAR.

It is not possible to correlate the number of fuel
assemblies containing defective fuel rods with the number of
defective fuel rods in the core, and Vepco therefore has no
oasis to predict the number of fuel assemblies that will

contain defective fuel rods.



20. Based upon your experience with and knowledge of
zircalloy (sic) clad fuel, describ. all types of cladding
defects that have been observeu to occur.

(a). For each defect type, describe the causative
conditions.

{by. FoL each defect type, state the probable release
rate of radicactive matter, in mass and activity units.

Answer to Question 20:

Vepco visually inspects all of the spent fuel
assemblies at its Surry Power Station as they are remeved from
the core. To date only one fuel rod in one assembly has been
identified as having a clad defect. This was probably a
nydride failure. Vepco does not know the probable rel2ase rate
from this defect.

Activity levels measured in the reactor primary coolant
suggest that a few other assemblies have clad defects. No
specific effort has been made to identify thess assemblies, the
causative conditions, or their probable relzase rates, since no
adverse effects on reactor or spent fuel storage operations

nave resulted or are expected.



21. Describe all information in your possession,
including personal knowledge, cconcerning the adverse effects
(including corrosion and stress-related effects) upon:

(a). fuel rod cladding;

(b). fuel assembly materials other than fuel rod

cladding;

.

(¢). fuel storags racks: and

[ 4

1d). the pool .inec
as a reultc of exposure to environments similar to that which
will exist in the SFP. The response to this guestion should
discuss, but not be limited to, occurrences of such effects at
all nuclear reactors.

Answer to Question 21:

See Vepco's statement of objections.
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22. Dascribe all adverse effects nentioned in Question
21 as they may be expected to occur over the following time
periods:

a) five years

b) £fifteen years

¢) forty years
If such information is not in your possession, is it in
existence? If s¢ .£y it. 1If not, why not?

Answer to Questic <2:

No such effects are expected over the time periods
specified. Based on present storage experience and the very
low corrosion rates which would exist in the spent fuel pool
environment, it is generally accepted that there is no
mechanism that offers a threat to fuel cladding integrity, the
integrity of the spent fuel pool or the integrity of the spent
fuel racks. The fuel cladding is <ssentially corrosion
resistant in the spent fuel pool storage environment. Fuel
should easily be able to be stored in the fuel pool for a faw
decades or even 100 years or more. Flsase refar to NUREG-0404,
Appendix H. Vepco has an additional paper on this subject oy
Mc. A. B. Johnson, Jr., entitled "Utility Spent Fuel Storage
Experience," PNL-SA-5363, dated April, 1978. This document is

attached.
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23(a). (No respone required.) In the Original Summary
it is stated that the SFP cooling and purification system is
located in the auxiliary building. 1In the Revised Summary it
is stated that the SFP cooling and purification is located in
the fuel building.

(b). In which building is the SFP cooling and
purification system located?

(¢). If a change in the location of the SFP cooling
system has been proposed, explain the nature and basis of tnis
change.

(d). Describe any electrical, plumbing or other
systems that relate to the SFP and are located in whole or in
part outside of the fuel building. Provide sketches or
diagrams of such systems.

Answer to Question 23:

(b). The spent fuel pool cooling system is located in
the fuel building as shown in figures 5-1A, 5-13, and 5-2 of
Vepco's Application. Part of the spent fuel pool purification
system is in the fuel building, and the remainder is in the
auxiliary building (see figure 5-2 of Application).

(¢). No change has been proposed.

(2). As is shown in figure 5-2 of Vepco's Application,

art of the spent fuel pool purification systea, the refuveling

‘o

water storage tanks, and the ra2fueling cavity and its

associated piping are located outside of the fuel building.

»
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There are also controls and instrumentation associated with the
spent fuel pool that are located in the control room. These
are: (1) spent fuel pool coolant pump motor (including stacus
indicator lights), (2) spent fuel pool temperature alarams (t. o)
and temperature indicator, (3) fuel building sump level alarm,
(4) spent fuel pool level alarms (two) and (5) spent fuel pool

filter and demineralizer higa differential pressure alarna.

-30-
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24(a). Identify any NRC regulatory limitations on the
temperature of the water in the SFP.

(b). 1Is it Vepco's position that it may permit the
water in the SFP to exceed the regulatory limit identified in
question (a) above? See Table 7-3, p. 52, Summary of Proposed
Modification to the Spent Fuel Pool Associated with Increased
Storage Capacity for North Anna Pool Storage Units 1 and 2
(April 1973), hereinafter cited as Original Summary.

Answer to Question 24:

(a). There is no regulation that gives a specific
limitation; however, please refer to 10 C.F.R. Part 30,
Appendix A, General Design Criteria 44, 61, 63.

(b). ®o.

wil s



25(a). (No response required.) In Table 7-3 of the
Original Summary at p. 52 it is stated that in the event of
failure of a SFP cooling pump of exchanger, standby pumps or
exchangers will be started manually within an hour after
failure.

(b). What guarantee is there that the malfunction
will be noticed by plant operators within this time?

(¢). What would be the consegquences if suich a
failure were not noticed within (i) five hours nr (1i) fifteen
hours?

(d). Describe the procedures necessary to manually
start a standby pump or exchanger.

(e). Describe the procedure nece3’sary to enable one
of the SFP coocling pumps to pump water through two heat
exchangers.

(£). Describe the procedure necessary to enable boch
»f the SFP cooling pumps to pump water through one of the heat
exchangecrs .% this is possible.

Answer to Question 25:

(b). If a fuel pool cooling pump were tc fail, it
would then be noted by the control room operator. The
controller for these pumps includes status indicator lights
that show whather the pump is operating or not. The ogarator

might also be alerted to the pump failure by the fuel pool

431 w
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The only type of heat exchanger failure that is
credible would be a leak in the heat 2xchanger tubing. If such
a leak were to occur, component cooling water, which is at a
higher pressure than the water from the spent fuel pool, would
leak into the spent fuel pool cooling system. Such a leak
would not go unnoticed, because the level in the component
cooling water head tank would decrease, causing an alarm to
sound in the control room. Another alarm would also sound if
the leak was of sufficient magnitude to increase the water
level in the fuel pool six or more inches.

(¢). The consequences after 5 or fifteen hours of an
undetected pump failure are dependent upon the temperature of
the spent fuzl pool at the time of the failure and the heat
load generated by the spent fuel. The temperature of the fuel
pool would increase at a rate of approximately 5.5°F per hour
for the "normal case" heat load and approximately 10.5°F per
hour for the abnormal case.

In the event of an undetected leak in a heat axchanger,
the level of tne water in the spent fuel pool cculd rise; the
cate of this increass in pool level would be dependent on the
3ize of the leak. Such a leak would have no effect on pocl
temperature.

(e). Assuming one pump and one heat 2xchangar are in

LAl

operati. , three valves in the spent fuel building must de

opened to place a second heat exchanger in operation, Pla2ase

31~
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refer to the piping diagram in figure 5-2 of Vepco's
Application.

(€). Assuming one pump and one heat exchanger are in
operation, a second pump car be used to deliver water to the
heat exchanger by opening three valves in the fuel building and

by starting the pump. Please refer to figure 5-2 of Vepco's

Application.



26(a). (No response required.) In § 35.2.2 of the
Original Summary at p. 15 it is stated that the fuel pz.l
cooling and ourification system has two 190% capacity shell and
tube heat exchangers, two 100% circulating pumps, and three
100 capacity purification and two 100% circulating pumps.

(). (Nc response raquired.) In § 5.2.2 of the
Revised Summary it is stated that the fuel pool cooling and
purification system has two shell and tube heat exchangers and
two circulating pumps.

(c). Why was this portion c¢f the Original Summary

amended?
(d). What is meant by the term "100% capacity"?
(e). What is the capacity of the circulating pumps?
t€\. What is the capacity of the shell and tube heat
exchangers?

(g). For each piece of equipment described in (e)
and (f), what capacity is required under the technical
specifications?

Answer to Question 26:

{c). In April 1979 LER 79-044 was submitted to the NRC
detailing a change in the maximum component cooling watar
temperature from 105°F to 113.2°F. Calculations of the spent
fuel pool temperature showed tnat in the presesnce of the dJesian
oasis heat loads it was no longer possible to maintain 140°F

(normal case) and 170°F (abnormal case) with the combination of

-35-
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one pump and one cooler assuming the componen: cooling water
temperature was 113.2°F. Part (d) to this questicn defines the
term "100% capacity." Because of the increased component
cooling water temperature, the term "100 capacity" 7o longer
applies to the combination of one cooling pump and one heat
exchanger. For this reason the portion of the application
referenced in part (a) of this gquestion was amended.

(d). The term "100% capacity” referred to the ability
of the combination of one SFP cooling pump and one SFP heat
exchanger to maintain the SFP temperature below 140°F for the
"normal case" heat load and below 170°F for the "abnormal caze"
heat load, assuming component cooling water temperature was
105°P.

(e). The capacity of each of the circulating pumps is
2,750 gallons »er minute at design conditions (see page 16 of
Vepco's Application).

(£). Each of the heat 2xchangers is designed to remove
5.6 x 107 3tu/ar assuming tube inlat temperaturs of 210°F and
shell inlet temperature of 105°F (see page 16 of Vepcc's
Application).

{(g). The technical specifications 4o not specify

capacities for this egquipment.



27 How are the Unit 1 control room instruments and
alaras including the spent fuel pit monitoring system and
clarms mentioned on p. 2 tested?

(a). How often are these tests performed?
(o). Describe any documentation of this tescing
and the resultss,

Answer to Question 27:

(a). These instruments are usually recalibrated every
13 to 24 ‘onths. This is done by instrument technicians. who
sim-late a signal calling for a particular controller or
indicator iesponse; the actual response is then compared with
the desired rasponse and the equipment adjusted as may be
necessary. A Jdata sheet is rean% at the station to document the

calibration of each instrument at the station.



28. Describe the engineering technigues used to
measure and record fuel pool temperatures.

Answer to Question 23:

The spen: fuel pool temperature i3 measured by
resistance temperature detectors (RTD's). An instantaneous
readout of spent fuel pool temperature is provided by an
indicator in the control rocom. The temperature is not recorded

continuously but is logged every four hours.
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29, In the event of a leak in the SFP as described at
P. 3 of tne McKay affidavit, how would such a leak likely be
dis-overed and what would be the likely consegunnces if:
(a). the sump pump failed
(b) the alarm system failed
(¢). the pump ana the alarm system failed?

Answer to Question 29:

(a). Water from the leak would run to the fuel
dbuild.ng sump, triggering the sump alarm. I the sump pump
failed, the sump would overflow. Any water lost from the pool
would be replaced via normal makeup systems.

(b). If the sump alarm failed, the water could drain
undetected until the fuel pool low level alarm sounded, which
would occur if the fuel pool level dropred six inches. As in
(a), any leakage would go to the fuel building basemcnt sump.
When the fuel pool level alarm sounded, an operator would be
sent to the fuel building to investigate the cause of the
alarm. The sump pump would then be turned on and makeup water
would be provided to the pool.

(). The scenario would be the same as (b), except
tnat if the sump pump did not start, temporary pumps would have
to oe usad to remove water from the basement of the fuel

building.
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30. (No responses required for parts a and b.)

(a). At p. 48 of the Ravised Summary it is stated
that the service water has a "design maximum® of 110°F.

(b). At p. 1 of the Attachment to Licensee Event
Report (LER) 79-044/01T7-0 (April 17, 1979) it is stated that
the sarvice water has a "normal maximum" of 95°F.

(c). Define and distinguish the “arms "normal
maximum" and "design maxiaum"™ as used in the statements
recounted in (a) and (b) and elsewherea.

(d). What is the "design maximum"™ temperature for
the service water?

(e). What is the "normal maximum" temperature for
the service water?

(£). Describe any limitations on the service
water temperature imposed by the NRC or by Vepco.

(3). If the difference in the tamperaturss used
in the statements recounted in (a) and (b) reflect any change
or changes in circumstances, assumptions, or in Vepco's
operating procedures or sepcifications, describe such changes
and the reasons therefor.

Answer to Question 130:

(¢). "Normal maximum® refers to the maximum allowed
service water temperature urder normal operating conditions.
The reactors must be shut down if this temperatur2 is exceaded.

The "design maximum" temperature is the maximum sarvice water
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temperature under design basis conditions. The "design
maximum" temperature assumes the worst =xpected weather
conditions, a loss of coolant accident with minimum safeguards
in Unit 3 or 4 and a rapid cooldown >f tae other unit.

(d). 1lo°r.

(e). 95°F.

(). Technical Specification 3.7.5.1 requiras that
Unit 1 reactor be shut down if the service water temperature is
95°F or greater.

‘g). The difference between normal and design
conditions is explained in the answer to 30(c) above. The two

figures are not inconsistent.

-4l
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31. (No response required for parts a, b, and ¢.)

(a). At p. 48 of the Original Summary it is
stated that the component cooling water has a "design maximun”
of 105'¢.

(b). At p. 1 of the Attachment to LER 79-044 it
is stated that the component cooling water will have a "peak
terperatire” of approximately 120°F.

(c¢). At p. 48 of the Revised Summary it is statad
that the circumstances there described will yield a component
coaling water temperature of 113.2°F.

(d). Define and distinguish the terms "design
maximum temperature" and "peak temperature” as used in the
statements recounted in (a) and (D).

(e). What is the "design maximum" .emperature for
the component cooling system?

(). What is the "peak temperature" for the
component cooling system?

(g). If the difference in =he teamperatures used
in the statements recounted in (a), (b', and (c) reflects a
change in circumstances, assumprions, or Vepco's operating
procedures or specifications, describe such changes and the
reasons tnerafor.

(n). Define the term “"design basis heat load" as

used in § 7.2 of the Revised Summary at p. 47.

af 2=
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Answer to Question 31:

(d). In the referenced LER 79-044 "peak" temperature
means "design maximum" temperature. "Design maximum" has the
same meaning as for the service water system. See rcsponse to
Question 30(c¢).

(&). 113.2°P.

(£). 113.2°F. The 120°F figure was the initial rough
estimate. The 113.2°7 figure was based on more precise
calculations that were performed after the submission of the
initial report.

(g). The increase in the design maximum temperature
from 135°F to 113.2°F is due to the revised design maximum
temperature of the service water temperature. This is further
explained in Vepce's March 8, 1979, letter to the NRC (serial
number 237D).

(h). The neat load is the heat to be removed by the
cooling system. The assumptions used to calculate the design
basis heat load are enumerated on page 47 (section 7.2) of
Vepco's Application. The design basis neat load is 19.4
M3tu/hr for the normal case (immediately sfter refueling) and
35.9 M3tu/hr for the abnormal case (immediately after a

full-core discharge).
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32. When answering al' subparts of this gquestion,
assume the existence of the factual circumstances set forth in
5§ 7.2 of the Revised Summary at p. 47 (including sesrvice water
temperature of 110°F and "abnormal (full core discharge)
conditions”).

(a). Can the service water cooling system
maintain the component cooling system water at a temperature of
113.2°F2

(b). Describe the amount of neat, in B8TU/hr.,
which will be transferred from the component cooling system to
the service water cooling vystem if the water temperatures of
those systems is (sic) maintained at 113.2°F and 110°F,
respectively.

(c). If the component cooling water temperature
is 113.2°F, at what temperature can the SFP water temperature
be maintained where:

i) both SFP heat exchangers and both SFP
cooling pumps are functioning normally:

(ii) one SFP heat exchanger is not
functioning and both SFP cooling pumps are functioning
normally:

(iii) one SFP heat exchanger is not
functioning and one SFP cooling pump is not functioning; and

(iv) both SFP heat excnangers arc2 functioning

normnally and one SPP cooling pump is not functioning.

Y
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Describe the bases for your answer,

(d). In (e)(i), (ii), (ii.), and (iv) describe
the arount of heat, in BTU/hr., which would be transferred from
the 3FP water to the component cooling system water.

Answer to Question 32:

(a). Yes.

(b). The Btu/hr transferred from the component cooling
water to the service water is described in section 7.2, Tab.ie
7-2, of Vepco's Application. Vepso has not calculated the
temperature of the pool assuming two oumps and one cooler are
functioning, because :he fuel pool temperature can be
maintainel below the structural design basis temperature
(177.5°F) with one pump and one coolar (see Vepco's
Application, Table 7-1).

(¢). The answers to items i, iii, and iv are in
Vepco's Application in section 7.2, Table 7-l.

(d). Once the temperature in the pool has stabilized,
the amount of heat transferred in all four cases is listed in

Table 7-1 of Vepco's Application.



33(a). (No response required.) In § 7.2 of the
Revised Summary at p. 48 it is stated that the SFP water
temperature would be maintained within the limit of 140°F cor
the "normal case."
(b). Define the term "normal case" as used in the
statament recounted in (a).
(¢). Identify the source of the 140°F limit.

Answer to Question 33

(b). The term "normal case" refers to the transfer of
approximately 1/3 of a core to the spent fuel pool (e.g., a
normal refueling). The component cooling water temperature is
assumed to be at its design maximum of 113.2°F.

(c). The 140°F limit is a carryover from the Surry 1

and 2 fuel pool design criteria.
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34(a). (..0 response required.) In § 7.2 of the
Revised Summary at p. 45 it is stated that, or the basis of
certain assumptions, the SFP water tcmperature would be
maintained within the 170°F limit in the "abnormal case" if one
SFP cooling system pump and two SFP coolers are used.

(b). (No response required.) In § 7.2 of the
Original Summary it is stated that, ¢~ the basis of the
assumptions referred to in (a), the SFP water temperature would
be maintained within the 170°F limit in the "abnormal case" if
one SFP cooling system pump and one SFP cocler were used.

(c). Discuss any changes in circumstances,
assumptions, and Vepco's operating procedures or limitations
reflectel] in the disparity hetween the stacements recounted in
(a) and (b).

(3). Define the term "abnormal case" as used in the
statement recounted in (a).

(e). Define the terr "abnor- ~ase" as usad in the
statement recounted in (b).

(£). Cefine the term "full core discharge case" as
used in assumption #4. § 7.2 at p. 47 of the Revise. Summary.

(g). Define and distinguish the tezms "fuel pit

-

coclars™ as used in Table 7-3, 2. 32 of the Revised Summary

with the term "spent fuel 4 in the

(r

pool neat exchangers" as us

W

-

McFRay affidavit a

ot

p. 2. 1If tnese tarms refer to the same

egquipment, list all other terms which in the past have been or

b %
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al

in the future will be used by Vepco to describe the same
aguipment.

(h). What is the probability of failure fuel
pool cooling system pump?

(i). What is the probability of failure of a fuel
pool heat exchanger?

Answer to Question 34:

(c). The changes in circumstances between tnese two
standards are discussed in LER 79-044, a copy of which has been
forwarded to the Potomac Alliance.

(d). The term "abnormal case" refers to the cischarge
of a full core to the spent fuel pool, assuming that th:
component cooling water temperature is at its design maximum of
113.2%P.

(e). Same as part (d) except the component cooling
water temperature is assumed to be 105°F.

(€£). In assumption #4 on page 47 of Vepco's

Application it is assume”d tnat a fuel assenmbly is added to the

-

11 core) have

‘

pool avery 20 minutes until 157 assemblies (a £
been discharged to the fuel pool. This fuel transfer i3
assumed to begin 130 nours after the unit is shutdown, as it
takes approximately seven days tc make the necessary

preparations for fuel transfer oper :zions.
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he "fuel pit coolers" and the "spent

L )
3
V]
’ -
O
O
O
-

(g).

neat exchangers" are the sane piec
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(h)o

(i),

Vepco does not know.

Vepco does not Xnow.



35(a). (No response reguired.) In § 3.3.2 of the

Final 3afety Analysis Report for the North Anna Station it is
stated that a tornado could generate a missile, such as a
utility pole measuring 40 feet in length, 12 miles (sic) in
diameter, and weighing 50 pounds/ft.3, travelling in a wertical
direction at 150 m.p.h.

(b). Does the statement recounted in (a) reflect
your current expert opinion? If not, explain.

(¢). (No response required.) In § 9.1-4 of the
Final Safety Analysis Report (FSAR) it 13 implied that the 40
foot missile described in (a) would lack sufficient velocity to
ciear a height of 25 feet.

(d). Deces the statement recounted in (c) reflect
your current expert opinion? If not, explain.

(e). Are the statements recounted in (a) and (¢)
inconsistent in any way? Explain your answer.

Answer to Question 35:

(b). No. The FSAR does not say that 2 tornado could
generate such a missile. It assumes that 3 tornado could
generate such a missile. Certain buildings and structures at
North Anna were designed so they would not fazil if struck Dy
such a missile. Paised on the discussion in the FS5AR and the
technical papers cited therein, Vepco does not belisve such 2

missile is credible.

wn



(d).

(e).

Yes -

No.
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36. Describe the most Jestructive (1) tornado and (2)
turbine missiles which could conceivably be expected to enter
the SFP.

Answer to Question 36:

(1) The most destrucrtive tornado missile is a slender
object that enters the pool with a minimum cross-sectiona’ area
after being accealerated by the tornado acting on its maximum
cross-sectional area.

(2) The most Cdestructive turbine missile would be
one-guarter of tne last (largest) turbine disk entering from a

nigh trajectory (lob shot).



37(a). What is the probability that the missiles
mentioned in gquestion 38 would be expected to enter the SFP
over the life of the station?

(b). What would be the radiological consequences of
such missiles?

(¢). Assuming that the proposed modification is not
permitted, wnat is the probability that such missiles would
strike directly; more than one fuel assembly?

(d). Assuming that the proposed modification is
permitted, what is the probability that such missiles would
strike more than one assembly?

Answer to Question 37:

(a). The probability of a turbine missile entering the
fuel building is discussed in FSAR section 10.2.1. It is the
1.32 x 10-10 per year or about 4.2 x 10-9 for the life of the
station (the license expires in 2011).

In section 2.3.1.3.2 of the FSAR the probability
of a tornado strike is conservatively calculated as 3.3 x 10-5
per year. This is 1 x 10-3 for the life of the station. This
is only the probability of a tornadc strike; the probability of
a tornado missile entering the SFP would be much less.

(b). The radioclogical consequences of the turbine

i

=
5
n

ile strike have not been calculated due to the very low

O
"
O

pability of such an accident. The consequences of the

-

tornado missile have been calculated; assuming tne cladding
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failure of all rods of one fuel assembly, the dose at the site
boundarv would be 70 Rem to the thyroid and 3.4 Rem to the
wnole body (see FSAR § 15.4.5.2), which would be within limits
specified in 10 CFR Part 100,

(¢). Vepco has never calculataed this probability.

(d). Vepco has never calculated this probability.

&
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38. 1Is it your opinion that the distance between
assemblies stored in the S5FP is relevant to the gquestion
whether more than one assembly is likel to be struck by a
missile or a utility pole? Explain your answer.

Answer to Question 38:

It is logically relavant but immaterial. The
probability of a turbine missile strike is so low that the
consequences need not be evaluated. A tornade missile could
not damage more than one fuel assembly even with the more

compact configuration.



39. Describe the damage that would have to be
sustained by the fuel in the 3FP in order to exceed the limits
established in 10 CFR Part 100.

Answer to Question 39:

This question cannot be answered without making
assumptions about (1) the exposure history of the fuel
assemblies while in the reactor core and (2) the amount ¢f time
that has elapsed since the reactor was shut down and the

assemblies discharged to the spent fuel pool.

~55=-
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«0(a). (No response required.) At § 9.1.4 of the FSAR
it is stated that vertically moving missiles would strike no
more than one fuel assemblies (sic).

(b). (No response reguireld.) At § 4.2.3.2 of the
Draft Generic Environmental Impact Statement on Handling and
Storage of Spent Light Water Power Reactor Fuel (March
1978) (NUREG-0404) it is stated that a tornado entering a SFP
could impact a 45 foot row of assemblies.

(¢c). Justify the discrepany between these =2stimates.

{(3). What would be the radiolocial consequences if a
45 foot row of assemblies were damaged by a tornado or turbine
missile at the Notth Anna SFE?

Answer to Question 40:

(c). The referenced statement in part (a) is from
section 9.1.2 not 9.1.4. There is no discrepancy betwee¢1 these
two statements. The FSAR discusses a vertical missile, while
NUREG-0404 describes a missile entering the pool at an "optimum
angle" so that a 45-foot row of fuel assemblies could be
impacted. A missile travelling vertically would not impact a
45-foot row of fuel assemblies.

(4) ""apco has not evaluated the radiological

consequences of s 1 an accident.



4l. Assume that the propcsed modification of the SFP
is not permitted and that the SFP is filled to its capacity of
400 fuel assemblies.

(a). Describe all employee activities within the
fuel building which involve a risk of radiation exposure,
including but not limited to:

(i) changing filters and resin cartridges
(ii) other maintenance, including eguiprent
maintenance
(iii) cleaning operations
(iv) surveillance
(v) fuel loading and unloading
(vi) preparing spent fuel for snipment cffsite

(b). Describe the magnitude of the radiation
axposures, in person-rems, involved in these activities,
including the radiation levels at all relevant locations and
the person-hours of activity at tiose locations.

Answer to Question 41:

(a). The activities that take place within the fuel
puilding are as follows:
1. Fuel mnovement for refueling.
2. Receipt of new fuel.
3. Loading of spent fu2l shipping casks.

4. Operator inspection tours (daily).

w
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5. Cleaning the edge of the spent fuel pool (weekly).

6. Fuel building maintenance.

7. Spent fuel inspections.

The changing of filters and demineralizer resins does not take
place in the fuel building as the filters and demineralizer are
located in the auxiliary building. The radiation exposure for
these items is described in our application on page 22.

(b). Based on experience at Surry, the personnel
exposure could be expected to be as follows:

1. Fuel Movement (refueling) =-- Requires a crew of
3 workers who work in a field of approximately 1.5 mR/hr. It
takes approximately 180 man-hours of work in the fuel building.
The total exposure for this activity is 0.270 man-Rem.

2. Receipt of New Fuel -- Receipt of sufficient
fuel for a normal refueling requires a crew of 4 workers who
work in a field of approximately 1.5 mR/hr. It takes
approximately 200 man-hours of work in the fuel building The
total 2xposure for this activity is approximately 0.300
man-Ren.

3. Operator's Inspection Tour -- This inspection
tour takes aperoxinately 30 minutes. The average field on tae
operating level of tne fuel duilding is approximately 1.5
mR/hr, and the field in the basement of tne fuel building is
aporoximately 25-50 mR/hr. The operator spends approximately

egqual time on each floor of the fuel bduilding. The total



man-hour time for this activity is 0.5 man-hours. The total
exposure for this activity is a maximum of 0.013 man-Remn.

4. Cleaning the Edge of the Spent Fuel Pool =--
Requires a crew of four workers who work in a field of 1-3
mR/hr. It takes approximately 15 man-hours to perform this
activity. The total exposure is approximately 0.048 man-Ren.

5. Maintenance -- The exposure rat2s and man-hours
required vary with the task. To date very little maintenance
has 2ver been required in the spent fuel pool at Surry.

6. Spent Fuel Inspections -- Inspection of spent
fuel requires a crew of two workers who work in a field of 1.5
mR/hr. It takes approximately 120 man-hours of work in the
fuel building. The total exposure for this activity is
approximately 0.180 man-Rem.

7. Loading Spent Fuel Casks =-- This has never been
done at Surry, but Vepco estimates that it would require about
130 man-hours to load a multi-element cask. The field for this
operation would be approximately 1.5 mR/hr. The total exposure

for this activity is approximately 0.225 man-Ren.
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42. Assume that the proposed modification is
permitted, and that the poo. is filled to its capacity of 966
fuel assemblies.

(a). Describe all =2mployee activities within the
fuel building which involve a risk cf radiation exposure,
including but not limited to:

(i' changing filcers and resin cartridges

(ii) other maintenance, including esquipment

maintenance
(iii) cleaning cperations
(iv) surveillance
{v) fuel loading anid unloading
(vi) preparing spent fuel for shipment
offsite

(b). Describe the magnitude of the radiation
exposures, in person-rems, involved in these activities,
including the radiation levels at all relevant locations and
the person-hours of activity at those locations.

Answer to Question 42:

(a). The activities to oe pertained would be the same
as described in Vepco's answer to Intercogatory 41l(a).
(o). It is not expected tnat the exposures for 956

fuel assemblies will differ significantly from the astimates

O

given in Vepco's answer to Interrogatory 41(o) (see

IR

age 335 ©

0

s Application).
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43. In § 9.1 of the Revised Summary at . 54 it is
stated that in the event that the SFP cooling system were to
become completely inoperable, installed station sources would
provide sufficient makeup water to cool the fuel and to
maintain sufficient water shielding over the pool. These
sources are described as

(1) primary grade water system
(2) fire protection syrtem

(3) boron recovery system

(4* refueling water storage tank

(a). Describe the procedures to be followed in order
to render 2ach of these systems able to cool the 3FP.

(o). Describe the ability of ea=h of these systzms to
cool the SFP. 1Include in this description an expression of the
cooling ability of each system in 3tu/hr.

Answer t9 Question 43:

(a). Please refer to Vepco's answer to Interrogatory
1-7(2) in Vepco's Answers to CEF Interrogatories.

(b). None of these systems have the capability to
remove heat from the pool. Rather, in the unlikely event that
the spent fuel pool's cooling system should become inoseratle,
cooling water from these systems can be added tc the fuel pool
t0 replace any water that may do0il away. The spent fuel pool
purification pumps each 1a.c the capacity to provide

approximately 135S gallons of primary grade watar per aminute
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from the primary 3jrade storage tanks, the boron reccvery sys' em
or the refueling water storage -ark. The fire protection
system has the capacity to supply approximately 2,500 gallons
of water per minute. The maximum amount of water that would be
required for makeup in the pool is appreximately 85 gallons per
ninute. Thus, each of these systems is capable of supplying
more cooling water then would ever be required to provide

maka2up to the pool.
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44. Identify all correspondence between Vepco and the
NRC concerning the proposed modification of the SFP.

Answer to Question 44:

See Vepco's statement of objections.



45. TIdentify all memoranda and written summaries or
transcripts of other communications between Vepco emnployees
concerning the prowosed modification of the SFP.

Answer to Questici 45:

See Vepcc's statement of objections.

|
o
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46. Identify all memoranda and written summaries or
transcripts of other communications between Vepco employees and
others, including legal counsel, concerning the >coposed
modification of the SFP.

Answer to Question 46:

See Vepco's statement of objections.
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47. 1Identify all correspondence between Vepco and the
United States Department of Energy, its constituent agencies,
or its predecessor agencies, concerning spent nuclear fuel.

Answer to Question 47:

See Vepco's statement of objections.
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I prejared the answers to Questions 10, 11, 14,
15, 16, 17, 18, 22, 23, 24, 25, 26, 27, 28, 29, 32, 33,
34, 39, 40, 41, and 42 above. They are true and correct

to the best of my knowledge and belief.

Engineer, Vepc

CCMMONWEALTH OF VIRGINIA.
C///'/ ¢f ,Z(/y/"‘/yz;n to-wit:

The foregoing instrument was «knowledged before

me this ,;2”?day of JZ~¢, 1979, by H. Scephen McKay.

I prepared the answers tc Questions 1, 2, 3, 4, 6,
8, 12, 13, 30, 31, 35, 36, 37, 38, and 43 above. They are

true and correct to the best of my knowledge and belief.

- 7/ ’_1
E ,/'\,//' /I_‘Z’ % ’%’1{1 ,’.//
ARobert M. Neil, Associate
Engineer, Vepco




COMMONWEALTH OF VIRGINIA,

C({C7y OF / vuxp » LO=wit:

The foregoing instrument was acknowledged before
me this _%°"" day of &Z,:M , 1979, by Robert M. Neil.

My commission exrires ol AL SIE2 .

/f);/)’
”

tary Public

I prepared the answers to Questions 5, 7, 9, 19,
and 20 above. Information concerning the answers to Ques-
tions 7 and 19 were provided by Ma.vin L. Smith. Inf-mation
concerning the aniwers to Question 20 was provided by Clark
P. Sanger. Tu.ey are true and correci to the best of my

knowledge and belief.

Dennis R. Fishback, Engineer,
Vepco

COMMCNWEALTH OF VIRGINIA,

7 v )
(//7v QF ~ sl ¥y LO=W1L:

The foregoing instrument was acknowledged before

- - B ; ) )
me this A¢’- day ;Z;;L, 1979, by Dennis R. Fishback.
My commission expires Cﬁg’ /<, /952

-

-

2 ' ) 4
g ¥ 7 i

.
. L/ , .
;):4 e 4/ /’ /"‘-I ¢

N?jizfs Publie
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