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AMENDMENT 7

Tabulation of Revisions

FSAR Section Reason for Revision

2.1 Update of population distribution
tables.

2.2 Deletion of requirement for H b
2detectors.

2.4 & 2.5 Update of groundwater and
geology sections.

8.2 Switc'"ard design change to
ring L ., and transmission line
name change.

8.3 Specify method of instrument
cable installation in raceways.

9.2 Update essential chilled water
system FEMA.

10.4 Update AFW system FEMA.
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Georgia Power '

D. O. Foster "es "-n a: roc sys>m
/:c. P+; J.. t t.r i G.:qera Wnager
Voto Prrrect

May 29, 1984

Director of Nuclear Reactor Regulation File: X 7N00.07
Attention: Ms. Elinor G. Adensam, Chief X7BC35O '4ce#si 9 8r #ch #4 'o9: c"-as8
Division of Licensing
U. S. Nuclear Regulatory Comission .

Washington, D.C. 20555

NRC DOCKET NUMBERS 50-424 AND 50-425
CONSTRUCTION PERMIT NUMBERS CPPR-108 AND CPPR-109
V0GTLE ELECTRIC GENERATING PLANT - LNITS 1 AND 2

FSAR AMENDMENT NUMBER 7

Dear Mr. Denton:

Georgia Power Company, acting on its own behalf and as agent for Oglethorpe
Power Corporation, Municipal Electric Authority of Georgia, and the City ofs

Dalton, Georgia, hereby submits Amendment 7 to its Application for Operating
Licenses for the Vogtle Electric Generating Plant - Units 1 and 2.

This Amendment consists of revised pages for the Final Safety Analysis Report
and provides responses to NRC questions transmitted in Ms. Adensam's letter
dated March 13, 1984. Substantive changes which were not a result of this
letter are tabulated in Attachment 1 to this letter. Also, instructions
for inserting this material are included.

In accordance with the requirements of 10 CFR 50.30(b) and (c), three (3)
signed originals and sixty (60) copies of Amendment 7 are submitted .for
your use.

,

Should you have any questions on the enclosed submittals, do not hesitate
to contact us.

Your r #,

.0.'Foste[
D0F/KWK/sw
Enclosures t

xc: List attached SWORN AND SUBSCRIBED BEFORE ME, THIS
.

M DAY OF des 1984.
r

b cy d )L c:lC #.#
NopyP%blic,GeorgiaStateatLarge
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AMENDMENT 7

O.

Tabulation of Revisions
1

!

FSAR Section<

R_eason for Revision

2.1
, ~ Update o' population distribution

tables.
. -2.2
! Deletion of requirement for H S

detectors. 2

;. 2.4 & 2.5 Update of groundwater and
geology sections.,

8.2 Switchyard design change to ring
bus and transmission line name<

change.

8.3) Specify method of instrument
cable installation in raceways.:
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9.2 Update essential chilled wateri

.

system FEMA.
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VEGP-FSAR

INSERTION INSTRUCTIONS

AMENDMENT 7, MAY 1984

Page/Section Instruction

p. 1.9-9 and 1.9-10 Replace
p. 1.9-37 through 1.9-40 Replace
p. 1.9-57 and 1.9-58 Replace
p. 1.9-105 and 1.9-106

'

Replace
- p. 1.9-117 and 1.9-118 Replace

p. 2-vii and 2-viii Replace
p. 2-xi and 2-xii Replace
p. 2.1.1-1 and 2.1.1-2 Replace
p. 2.1.3-3 through 2.1.3-5 Replace
t. 2.1.3-19 Replace
t. 2.1.3-20, 2 sheets Replace
t. 2.2.2-5, sheet 1 of 2 Replace
t. 2.2.2-6, sheets 2 and 3 of 10 Replace
p. 2.2.3-13 and 2.2.3-14 Replace
p. 2.2.3-17b and 2.2.3-17c Replace
t. 2.3.2-1, sheet 1 of 6 Replace
t. 2.4.12-7, sheets 1 and 3 of 3 Replace

Oc_
p. 2.4.13-1 through 2.4.13-4 Replace / add

~

p. 2.5.1-37 through 2.5.1-40 Replace
p. 2.5.2-1 and 2.5.2-2 Replace
p. 2.5.2-5 and 2.5.2-6 Replace
p. 2.5.2-11 and 2.5.2-12 Replace
p. 2.5.3-1 and 2.5.3-2 Replace
p. 2.5.4-1 through 2.5.4-4 Replace
p. 2.5.4-7 through 2.5.4-13a Replace
p. 2.5.4-15 and 2.5.4-16 Replace
p. 2.5.4-19 and 2.5.4-20 Replace
p. 2.5.4-23 through 2.5.4-28 Replace
p. 2.5.4-33 and 2.5.4-34 Replace
t. 2.5.4-1 Replace
t. 2.5.4-2 Replace,

t. 2.5.4-3 Replace
t. 2.5.4-4 Replace
t. 2.5.4-5 Replace
t. 2.5.4-8 Replace
t. 2.5.4-9 Replace
t. 2.5.4-10 Replace
t. 2.5.4-11 Replace
t. 2.5.4-12 Replace
p. 2.5.5-1 through 2.5.5-3 Replace
p. 2A-1 through 2A-5 Replace
p. 2B-1 and 2B-2 Replace

O

Sheet 1 of 3
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Page/Section Instruction

Op. 2B-7 through 2B-10 Replace
p. 2B-15 through 2B-24 Replace
p. 5.4.3-5 and 5.4.3-6 Replace
p. 6.1.2-1 through 6.1.2-4 Replace
p. 6.1.2-5 Delete
t. 6.1.2-1, sheet 3 of 4 Replace
p. 6.2.2-7 and 6.2.2-8 Replace
p. 6.4.1-1 and 6.4.1-2 Replace
p. 6.4.2-3 through 6.4.2-8 Replace
p. 6.4.3-1 and 6.4.3-2 Replace
p. 6.4.4-1 through 6.4.4-4 Replace
t. 6.4.4-1, sheets 13, 14, and 15 of 15 Replace
p. 6.4.6-1 Replace
t. 6.4.6-1 Replace
p. 7.3.6-1 and 7.3.6-2 Replace
t. 7.3.6-1 Replace
f. 7.3.6-1, sheets 4 and 5 of 15 Replace
p. 8-111 and 8-iv Replace
p. 8.1-7 and 8.1-8 Replace
f. 8.1-1, sheet 2 of 2 Replace
p. 8.2.1-1 and 8.2.1-2 Replace

j t. 8.2.1-1, 2 sheets Replace
t. 8.2.1-2 Replace
t. 8.2.1-3 Add
f. 8.2.1-1 Replace g
f. 8.2.1-2 Replace W
p. 8.2.2-1 and 8.2.2-2 Replace
p. 8.3.1-15 and 8.3.1-16 Poplace
p. 8.3.1-19 and 8.3.1-20 19 place
p. 8.3.1-27b and 8.3.1-28 Replace
p. 8.3.1-33 and 8.3.1-34 Replace
t. 8.3.1-1, 2 sheets Replace
f. 8.3.1-4 Replace
f. 8.3.1-7, 14 sheets Replace
p. 8.3.2-3 through 8.3.2-8 Replace
p. 9.1.3-9 and 9.1.3-10 Replace
p. 9.2.2-1 through 9.2.2-4 Replace
t. 9.2.3-1, sheet 2 of 2 Replace
f. 9.2.6-1 Replace
p. 9.2.9-5 and 9.2.9-6 Replace
t. 9.2.9-3, 3 sheets Replace
p. 9.2.10-1 and 9.2.10-2 Replace
p. 9.4.1-15 through 9.4.1-20 Replace
f. 9.4.1-2, sheets 1 and 3 of 3 Replace
f. 9.4.1-6, sheet 1 of 2 Replace

! p. 9.4.7-3 and 9.4.7-4 Replace
! p. 9.5.4-3 through 9.5.4-7 Replace

t. 9.5.4-1, sheet 2 of 2 Replace

9
.
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Page/Section Instruction4: ,. .

L .(N - p. 9.5.5-5 through 9.5.5-7 Replace / add
d '

t. 's . 5 . 4 - 3
-

Replace

p. 9.5.6-3 through 9.5.6-5 Replace / add
p. 9.5.7-3 through 9.5.7-5 Replace

t

f. 10.3.2-1, sheet 2 of 3 Replace j
,

'

f. 10.4.1-1, sheet 3 of 3 Replace '

; t. 10.4.9-4, 31 sheets Replace
f. 10.4.9-1, sheet 2 of 2 Replace

-p. 11-vii and 11-viii Replace
p. I1.4.2-3 and 11.4.2-4 Replace
p. 12.3.2-1.and 12.3.2-2 Replace

. p. 13.1.2-3 and 13.1.2-4 Replace'Qg p. 13.2.1-7 through 13.2.1-9 Replace
t. 13.2.1-1, 3 sheets Replace
t. 13.2.1-2, 3 sheets Replace
t. 13.2.1-3, 3 sheets Replace
t. 13.2.1-4, 3 sheets Replace
t. 13.2.1-5, 2 sheets Replace
.p. 13.2.2-3 and 13.2.2-4 Replace
t. 13.2.2-1, sheet 2 of 2 Replace
p. 14.2.8-27 and 14.2.8-28 Replace
-p. 14.2.8-79 through 14.2.8-82 Replace
p. 17.2.12-1 and 17.2.12-2 Replacep. 17.2.15-1 and 17.2.15-2

_

Replace
Index of NRC questior.s and responses, Replace
sheets i through vi

.v f. 241.2-6 (behind tab Feb. 21) Replace
f. 241.2-13 (behind tab Feb. 21) Replacep. 0241.12-1 (behind tab Feb. 21) Replace
Vol. 32 (Mar. 13 tab and NRC questicas Add to set

and responses)

O

g

n
U _
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VEGP-FSAR-1

5. C.5 Conform. Refer to Regulatory Guide 1.89
comparison.

6. C.6 Conform. See Regulatory Guide 1.108 comparison.O 7. C.7 Conform.

8. C.8 Conform.

9. C.9 VEGP diesels are qualified in accordance with

|7IEEE Std. 387-1977 and IEEE Std. 344-1975.

10. C.10 Conform.

11. C.11 Conform. See Regulatory Guide 1.108 comparison.

12. C.12 Conform. Applicable standard are referenced
where appropriate.

13. C.13 Conform.

14. C.14 Conform.

Refer to section 8.3 for further discussion.

1.9.10 REGULATORY CUIDE 1.10, REVISION 1, JANUARY 1973,
MECHANICAL (CADWELD) SPLICES IN REINFORCING BARS OF
CATEGORY I CONCRETE CONTAINMENT STRUCTURES

1.9.10.1 Regulatory Guide 1.10 Position

Procedures given for testing cadwelds include:

1. C.1 Crew qualification.

2. C.2 Visual inspection.

3. C.3 Tensile testing.

4. C.4 Tensile test frequency.

5. C.5 Procedure for substandard tensile test results.

1.9.10.2 VEGP Position

Procedures for testing cadwelds conform with the requirements
of Regulatory Guide 1.10.

1.9-9 Amend. 7 5/84
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Refer to section 3.8.1 for discussion on this subject.

|

|3 h1.9.11 REGULATORY GUIDE 1.11, MARCH 1971, INSTRUMENT LINES
PENETRATING PRIMARY REACTOR CONTAINMENT

1.9.11.1 Regulatory Guide 1.11 Position

This guide describes an acceptable method for designing i

instrument lines which penatrate the primary containment.

1.9.11.2 VEGP Position

VEGP conforms with thic guide with the exception of regulatory
position C.1.c. Containment pressure sensing lines are not
equipped with isolation valves, which is consistent with
Regulatory Guide 1.141.

Four independent containment pressure sensors are provided.
These are sealed systems, with bellows seals both inside and
outside the containment with sealed liquid filled capillaries
between the seals inside and outside the containment for each
sensor. The seals outside containment connect directly with
the sensing elements for each sensor.

Two containment hydrogen monitors are provided. Each monitor
has a sample line and return line which penetrate the
containment. All sample lines penetreting the containment are
equipped with remote manual operated valves inside and outside
the containment.

All other sample lines penetrating the containment are
similarly equipped.

Refer to section 6.2.4 for further discussion.

1.9.12 RIGULATORY GUIDE 1.12, REVISION 1, APRIL 1974,
INSTRUMENTATION FOR EARTHQUAKES

1.9.12.1 Regulatory Guide 1.12 Position

This guide describes seismic instrumentation acceptable to the
NRC for meeting Appendix A of 10 CFR 50.

O

1.9-10 Amend. 3 1/84

l-
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lCaps and plugs are used only when required by the ispecification. See Regulatory Guide 1.37 comparison. Tape jnear a weld may be removed to clean, setup, and inspect
1

/~ surface.
\s,y !)

!

The contact preservative used on the main condenser is not l
water flushable; it will be chemically cleaned.

Quality assurance for packaging, shipping, receiving, storage,
. (~] -and handling of NSSS equipment is described in WCAP-8370, Rev.
Nj 9A-Amendment 1, Table 17-1. Refer to chapter 17 for further

discussion.

The VEGP operations QAP conforms with this guide, which
endorses ANSI N45.2.2-1972, with the following clarifications:

1. Paragraph 2.1, Planning (first sentence). The
specific items to be governed by the standard shall be
identified. However, the standard is part of this
operations QAP (section 17.2) and will therefore be
applied to those structures, systems, and component ^
wnich are included in that program.

(~} 2. Paragraph 2.3, Results. The methods for performing
-

(_/ and documenting tests and inspections are given in
section 17.2. The requirements in these sections will
be implemented in lieu of the general requirements
here,

r

3. Paragraph 2.5, Measuring and Test Equipment (2.5.2).
That equipment which measures quality of the permanent
plant 1: ems shall be under the calibration and control
program; whereas the equipment used to measure
secondary conditions, such as warehouse temperature,
humidity, etc., will be maintained in good working
order.and checked for proper functioning when accuracy

,_s is in doubt, but not' maintained under the calibration
| ) and control program. Traceability to calibrationN~/> records will be provided for equipment included in the

7calibration and control program.
4. Paragraph 2.6, Housekeeping. The' warehouse storage

. areas will be declared Zone IV in accordance with ANSI
r

*

N45.2.3,'and. eating will be limited to designated
areas. Signs will be posted in these areas~

accordingly.

5. Paragraph'2.7,' Classification of Items. VEGP maychoose not to explicitly use the four-level
~ [~h- ' classification system. However, the specific\_) requirements of-the standard that are appropriate to

,

1.9-37 Amend. 7 5/84m
.
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each class will generally be applied to the itemc
suggested in each classification and to similar items.

|6. Paragraph 3.2.1, Level A Items. As an alternate to
the requirements for packaging and containerizing
items in storage to' control contaminants (items 4 and
5), VEGP may choose a storage atmosphere which is free
of harmful contaminants in concentrations that could
produce damage to stored items. Similarly (for item
7), VEGP may delete the need for caps and plugs with
an appropriate storage atmosphere and may choose to
protect weld-end preparations stored. These
cinrifications apply to iteme 4, 5, or 7 and paragraph
3.4, Methods of Preservation.

7. Paragraph 3.3, Cleaning (third sentence). VEGP
interprets " documented cleaning methods" to allow
generic cleaning procedures to be written which are
implemented, as necessary, by trained personnel. Each
particular cleaning operation may not have an
individual cleaning procedure, but the generic
procedures will specify which methods of cleaning or
which types of solvent may be used in a particular
application.

8. Paragraph 3.4, Methods of Preservation (first
sentence). VEGP will conform with these requirements
subject to the clarifications of Paragraph 3.2.1, D
and E above, and the definition of the phrase
" deleterious corrosion" to mean that corrosion which
cannot be subsequently removed and which adversely
affects form, fit, or function.

9. Paragraph 3.6, Barrier and Wrap Material and
Dessicants. This section requires the use of
nonhalogenated materials in contact with austentic
stainless steel. Refer to Regulatory Guide 1.37
(section 1.9) for the VEGP position.

10. Paragraph 3.7, Containers, Crating, and Skids. In
lieu of the requirements of this paragraph, VEGP will
use means as needed to provide adequate protection of
items in storage.

11. Section 4.2.2, ANSI N45.2.2-1972, Closed Carriers.
The use of fully enclosed furniture vans, as
recommended in (2) of this section is not considered a
requirement. VEGP will assure adequate protection
from weather or other environmental conditions by a
combination of vehicle enclosure and item packaging.

1.9-38
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12. Sections 4.3, 4.4, and 4.5 of ANSI N45.2.2-1972
titled, respectively, Precautions During Loading and
Transit, Identification and Marking, and Shipment from

/~'i Countries Outside the United States. VEGP will(_) conform with the requirements of these sections
subject to the clarifications taken to other sections
which are referenced therein.

13. Paragraph 5.2, Receiving Inspection Requirements.
/"3 Preliminary visual inspection will be performed prior
' \/ to unloading where practical; however, the receiving

inspection of record will be performed in an area
and in a manner which does not adversely affect the |7quality of the item being inspected. I

14. Paragraph 5.3.1, Acceptable. Item acceptance status
will be indicated by application of tags, stickers,
ribbons, or signs- Storage areas are not designated
as accept areas except for bulk items (e.g., rebar,
structural steel, aggregate, etc.)

15. Paragraph 5.3.2, Nonconforming. Segregation will be
accomplished where practical or where necessary to

[] control the inadvertent use of the item. Otherwise,v the use of tags, stickers, ribbons, or signs will be
so conspicuous as to imply segregation.

16. Paragraph 5.7, Documentation. Receiving inspection
records will provide traceability to the item and its
status. Superfluous identification and tagging will
not lua recorded except when they are the subject of a
nonconformance or specifically required by site
inspection procedures.

17. Paragraph 6.1.1,-Scope. The levels and methods of
storage for items between the time of removal from the
prescribed storage until placement in the installed-

() location may be relaxed for short periods of time,
_

according to the sensitivity of the item being handled
and the elements of contact anticipated _during this
interval. Where relaxation of storage requirements of
this standard are deemed appropriate, the item,

f3 conditions, precautions,'and followup inspection for
!

') ' assurance that quality _of the item has been maintained
will be prescribed in project procedures.

(~h |' i !
N/ .

.1.9-39 Amend. 7- 5/84' !
: -. i

.

_h- -

_



_

VEGP-FSAR-1

a. Example 1.

A motor may be removed from level B storage and
moved via open-bed trailer and lifting cranes to h
the installed location. The relocation will not
be permitted during inclement weather, with the
motor unprotected; and the transfer will be
completed in 2 days. Following installation the
prescribed storage environment will be restored,
and the motor subjected to inspection to verify |hthat there was no degradation of quality during
handling.

b. Example 2.

Reinforcing steel bars, shapes, and outdoor
equipment may be handled in staging areas without
providing the level of protection frcm damage,
trapping of water, or loss of air circulation
normally provided in a level D storage area. The
bars, shapes, and equipment will not be allowed te
remain in the staging area more than 1 week
without providing the normal protection of level D
storage. During or following installation, the
items will be subjected to inspection to verify
that there was no degradation of quality during
handling. Once tne item is installed, the
prescribed storage environment will be maintained
except where prohibited by the type of work in
progress (e.g., end covers and purges removed to
accoLmodate installation activities).

.

18. Paragraph 6.1.2, Levels of Storage: Subpart (2) is
replaced with the following:

(2) Level B items shall be stored within a fire-
resistant, weathertight, and well ventilated
building or equivalent enclosure. This
building shall be situated and constructed so
that it will not normally be subject to
flooding; the floor shall be paved, or equal,
and well drained. If any water comes in
contact with stored equipment, such equipment
will be labeled or tagged nonconforming, and
then the nonconformance document will be
processed and evaluated in accordance with
Section 15. Items shall be placed on pallets,
shoring, or shelves to permit air circulation.
The building shall be provided with heating
and temperature control or its equivalent to
reduce condensation and corrosion. Minimum

1.9-40

.
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Rated Voltage (V) Ratio

300
,

(~%g)'-
600 >8~

1000

5000
8000 >15

15,000

3. C.3 The provisions of Section 4.2.4 pertaining to the
duration of the maximum short circuit current are
representative of circuits protected by molded-case
circuit breakers but are not representative of
circuits using other air circuit breakers. The
provisions pertaining to the duration of the maximum
short-circuit current should be modified as follows:

Service Classfication Duration (s)

Low-voltage power and control O.033 (for
molded-case
circuit breakers)

(~)N - circuit breakers)
O.066 (for other air

(_

'1
4. C.4 Section 6.4.4, Dielectric-Strength Test, should

be supplemented, for qualification testing only, by
| the following:

(3) Each medium-voltage power conductor shall be
given-an impulse withstand test by. applying a;

1 1.2 x 50 pu impulse voltage test series-consisting

3,
of three positive and three negative impulse voltages.
If flashover occurs on only one test during any group
of three consecutive tests, three more shall be made.
If no flashover occurs in the second group of Wests,

.t the flashover in the first group shall be considered-
( as a random'flashover and the equipment shall be

. considered as having passed the test.

The test voltages for the above shall be based on the
' voltage-rating of the conductor in accordance with the

:O -following table:
.O-,

,

'

-

f

1.9-57 .|

l
i
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Conductor-Rated Impulse
Voltage (V) Voltage (V)

300 and 600 . ....

1000 ......

5000 60,000
8000 95,000

15,000 95,000

5. C.5 The 500-h aging time at minimum aging temperature
of Section 6.3.3 is a printing error and should be
changed to 5000 h.

6. C.6 The definition of " Double Aperture Seal" in
Section 2 is a printing error and should be changed as
follows: "Two single aperture seals in series".

7. C.7 The specific applicability or acceptability of
the codes, standards, and guides referenced in
Section 3 will be covered separately in other
regulatory guides, where appropriate.

1.9.63.2 VEGP Position

1. C.1 Protection against single random failure of
circuit overload protection devices are as follows:

a. For medium-voltage circuits, the circuit breaker
associated with the load is backed-up by a second
load breaker in series. The second breaker is
Class IE.

<

b. For 480-V loads fed from load centers, the circuit
breaker associated with the load is backed up by
series fuses. Primary protection is provided by
the individual load circuit breaker.

O
c. For 480-V loads fed from motor control centers, a

second breaker in series with the primary breaker
to each load is used.

d. For control circuits with sufficient capacity to
potentially damage a penetration, backup overload 7

protection is provided. The fault current in other
low-energy level control circuits and instrument
circuits is limited and does not need backup
overload protection.

, ,

2. C.2 Actual x/r ratio of fault at the penetration |h
conductors is used in determining the fault current.

1.9-58 Amend. 7 5/84
Wg
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37. Paragraph 5.3.8, Chemical. Radiochemical Control
Procedures, discusses certain procedures to be
developed. The VEGP Technical Specifications require

2x chemical tests to be performed periodically during. (,) the lifetime of the facility; therefore, VEGP shall:

provide for those tests in lieu of the ones stated in
N18.7-1976.

38. Paragraph 5.3.9 and subsections, Emergency
("3 Procedures. As directed by the NRC, GPC will follow a
_\) a format for emergency operating procedures in |7accordance with item I.C.1 of NUREG-0737.

s

39. Paragraph 5.2.'10',l Test and Inspection Procedures,
toutlines certain requirements for test and inspections

procedures. In order.to avoid conflict, GPC will
\'6- prepare test and inspection procedures as stated in

'
section-17.2.

,

h

1.9'.124 REGULATORY GUIDE 1.'124, REVISION 1, JANUARY 1978,
SERVICE LIMITS AND LOADING COMBINATIONS FOR CLASS 1

-

LINEAR-TYPE COMPONENT SUPPORTSi

-(D
V'

l.9.124.1 Regulatory Cuide 1.124 Position

This guide delineates acceptable levels of service limits and
appropriate combinations of' loadings associated with normal
operation, postulated accidents, and specified seismic events
for the design of Class 1 linear-type component supports as
defined in Subsection NF of Section III of the-ASME Code.

(
1.9.124.2 VEGP Position' * -C(; y,
In general, VEGPJconforms. ' Additional information is provided('}' ,in subsection-3.8.3. For the NSSS scope, the following

\~-
_ ,

exceptions are taken.

ParagrahhC.2.oftheregulat'oryguidepresentstwomethodsof<

Y estimating the ultimate tensile. strength Su, at temperature.s* It is: believed that method No. 2 is not' conservative'at
f]- . elevated | metal temperature (in exces's of .800 F) . In

i

, [S-( -[' Westinghouse'fs judgment,. values of Su''at these elevated
' ,

temperatures should be; determined.by test rather than via the
method given in C.2(b)>

1 Paragraph C.4tof the regulatory guide states: "However, all
-(~h ; ' increases, i.e., those allowed byJNF-3231.1(a), XVII-2110(a),
\,_) and F-1370(a), should'always pe limited by XVII-2110(b) of

h_j T ,

q t f' .)
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Section III." Paragraph XVII-2110(b) specifies that member
compressive axial loads shall be limited to two-thirds of
critical buckling. Satisfaction of this criteria for the
faulted condition is unnecessarily restrictive.

The most significant faulted condition loads on equipment
supports result from seismic disturbances and postulated LOCAs,
both of which are dynamic events. The allowable faulted
condition compressive load should not be limited to two-thirds
of critical buckling because these faulted dynamic loads.are of
extremely short duration, and support members can take
impulsive loads that exceed static critical buckling load.
Westinghouse will use a compressive axial load of 0.9 of
critical buckling since the dynamic buckling capacity of the
member is greater than the static buckling capacity.

Paragraph C.6(a) of the regulatory guide appears to erroneously
allow the use of faulted stress limits for the emergency
condition. Westinghouse will interpret this paragraph as
follows: "The stress limits of XVII-2000 of Section III and
regulatory position 3, increased according to the provisions of
XVII-2100(a) of Section III, should not be exceeded for
component supports designed by the linear elastic analysis
method."

Westinghouse will use the provisions of F-1370(d) to determine
faulted condition allowable loads for supports designed by the
load rating method. The method described in paragraph C.7(b)
of the regulatory guide is very conservative and inconsistent
with the remainder of the faulted stress limits.

In paragraphs B.5 and C.8 of the regulatory guide, Westinghouse
takes exception to the requirement that systems whose safety-
related function occurs during emergency or faulted plant
conditions must meet upset limits. The reduction of allowable
stress to no greater than upset limits (which in reality are
only design limits since design, normal, and upset limits are
the same for linear supports) for support structures in those hsystems with normal safety-related functions occurring during
emergency or faulted plant conditions is overly conservative
for components which are not required to mechanically function
(inactive components). In addition, Westinghouse believes that
emergency and faulted condition criteria are acceptable for
active components. However, when these criteria are invoked
for active components, any significant deformation that might
occur is considered in the evaluation of equipment operability.

@

'
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Containment Isolation Provisions for Fluid Systems, are
generally acceptable and provide an adequate basis for
complying with the pertinent containment isolation requirements
of' Appendix A to 10 CFR 50, subject to the qualifications

O- identified in the guide.

1.9.141.2. VEGP Position

. VEGP conforms as discussed in subsection 6.2.4.

1.9.142 REGULATORY GUIDE 1.142, OCTOBER 1981, REVISION 1,
SAFETY-RELATED CONCRETE STRUCTURES FOR NUCLEAR POWER
PLANTS (OTHER THAN REACTOR VESSELS AND CONTAINMENTS)

1.9.142.1 Regulatory Guide 1.142 Position

This guide endorses the procedures and requirements described
in American Concrete Institute (ACI) 349-76 subject-to the
qualifications provided in this guide.

1.9.142.2 VEGP Position

-ACI 318-71.is used in lieu of ACI 349-76.

Refer to subsection 3.8.4 for discussion on this subject.

1.9.143 REGULATORY. GUIDE 1.143, REVISIO'N 1, OCTOBER 1979,
LESIGN GUIDANCE-FOR RADIOACTIVE WASTE MANAGEMENT
SYSTEMS, STRUCTURES, AND COMPONENTS-INSTALLED IN
LIGHT-WATER-COOLED NUCLEAR POWER PLANTS

-
- 1.9.143.1| Regulatory Guide'1.143 Position

'This-guide furnishes design guidance acceptable to the NRC
regarding. seismic and quality group classification and quality
assurance provisions for radioactive waste management systems,
structures, and components.

. . ,

1.9.143.2 VEGP Position..

-Conform,;with the-following clarifications:

e -Radioactive waste-management systems, structures, andc,
.

,

4 (,,,', . . components;are classified in table.3.'2.2-1.

1.9-117 Amend. 5 -4/84

$ ],



,

VEGP-FSAR-1

18
*

e ACI 318-71 is used for design of concrete structures in
lieu of ACI 318-77.

See section 11.4 for further discussion.

1.9.144 REGULATORY GUIDE 1.144, REVISION 1, SEPTEMBER 1980,
AUDITING OF QUALITY ASSURANCE PROGRAMS FOR NUCLEAR
PCWER PLANTS

O
1.9.144.1 Regulatory Guide 1.144 Position

The requirements that are included in ANSI /ASME N45.2.12-1977
for auditing QAPs for nuclear power plants are acceptable to
the NRC staff and provide an adequate basis for complying with
the pertinent quality assurance requirements of Appendix B to
10 CFR 50, subject to the qualifications identified in the
guide.

1.9.144.2 VEGP Position

VEGP conforms with Regulatory Guide 1.144 with the following
clarification. VEGP does not conform to the latest revisions of
the following ANSI standards: ANSI N45.2, ANSI N45.2.9, and
ANSI N45.2.10. VEGP conforms to ANSI N45.2-1971, ANSI 7
N45.2.9-1973 (Draft 11, Revision O), and ANSI N45.2.10-1973.
Conformance to Regulatory Guides 1.28, 1.74, and 1.88 is
indicated in this section. The VEGP quality assurance program
is described in chapter 17.

1.9.145 REGULATORY GUIDE 1.145, AUGUST 1979, ATMOSPHERIC
DISPERSION MODELS FOR POTENTIAL ACCIDENT CONSEQUENCE
ASSESSMENTS AT NUCLEAR POWER PLANTS

1.9.145.1 Regulatory Guide 1.145 Position

This guide identifies acceptable methods for:

o Calculating atmospheric relative concentration (x/Q)
values.

e Determining x/Q values on an overall site basis.

e Determining x/Q values on a directional basis.

O
Amend. 5 4/84
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2.0 SITE CHARACTERISTICS

2.1 GEOGRAPHY AND DEMOGRAPHYO
2.1.1 SITE LOCATION AND DESCRIPTION

Figures 2.1.1-1 through 2.1.1-3 show the location of the
O 3169-acre site within Burke County, Georgia, on the Savannah

River at river mile 151.1.

2.1.1.1 Reactor Coordinates

The coordinates of the center of the containment for each of
the two units are given below in both latitude and longitude
and Universal Transverse Mercator (UTM) coordinates. Latitudeand longitude are given to the nearest second and UTM
coordinates are given to the nearest 100 m.

UTM CoordinatesUnit Latitude and Longitude in Zone 17S MG (m) |3
1 33 08'30" N N 3,666,900

81 45'44" W E 428,900

2 33 08'30" N N 3,666,900
81 45'48" W E 428,800

2.1.1.2 Site Area Map

Figure 1.1-1 shows property lines for the site; boundary and
exclusion lines are the same as property lines. Location andorientation of principal plant structures within the site area
are shown in figure 1.2.2-1. With the exception of the Georgia

Ot Power Company combustion turbine plant, Plant Wilson, there are
no commercial, industrial, institutional, recreational, or
residential structures within the site area. The nearest point
to the exclusion area boundary is'the near bank of the Savannah
River. Reactor 1 is approximately 3600 ft from the exclusion 7
area boundary, and Reactor 2 is appronisaately 3900 ft from the

Oo exclusion area boundary. A scale that will permit the-

measurement of distances with reasonable accuracy is shown infigure 1.1-1. The Savannah River is adjacent to the site, asshown in figure 2.1.1-2.

O
Amend. 3 1/84
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2.1.1.3 Boundaries for Establishing Effluent Release Limits

The property lines as shown in figure 1.1-1 are the boundaries
for determining effluent release limits. Effluent releases
will not exceed the limits of 10 CFR 20.106(a) at the boundary.
Access within the property boundary is controlled as discussed
in subsection 2.1.2. Effluent release points are discussed in
s'.ibsection 2.3.5.

O

O

I

f
(

O

O

O
0189V
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sectors. Several segments in this ring in South Carolina
.contain additional facilities of the Savannah River Plant. The
majority of these workers also live in different rings from

-

-{g -their work location. Estimated workers in 1987 by segment are:
.g_)- N-20, 2400' employees; NNE-20, 1000 employees; NE-20, 6200

~

employees; and.ENE-20, 500 employees. Socioeconomic base
studies completed.for the Savannah River Plant show that the
majority of-plant workers live in the Aiken-Augusta corridor
which is comprised of segments N-30 and NNW-30. An additional

/~g concentration of industrial employment in this ring is centered
.( ) .in Waynesboro (WSW-20). Most of these workers are estimated to

'also. reside in this segment. Although slight growth in
industrial employment at existing and new facilities in the
above mentioned segments is anticipated in future years of 2007
and 2028, no significant changes in employment numbers or
-distribution of facilities is anticipated.

There are no recreational land uses of significance or other
sources of daily or seasonal population shifts in the 10- to
20-mile annular ring.

Industrial employment centers in the 20- to 30-mile ring are
concentrated in'the Augusta area segments NW-30 (3600

(")T
employees) and NNW-30 (5368 employees). The majority of these

(, workers live in the same segments, but some live in the-

adjoining segments of Aiken (N-30) and Columbia County (NW-40).

Additional transient population concentrations are also found
in 20- to 30-mile annular rings due to recreational activities
on-weekends and' holidays at several state parks. In Georgia,
Magnolia' Springs Park near Millen (SSW-30) experiences an
estimated daily peak summer (May, June ~, July, and August)
holiday weekend visitor population of 4200. During nonsummer
months, the number of daily peak weekend visitors is estimated
at 950. oon weekdays, visitors are estimated to average
approximately 200 during_the' summer and 75 in the nonsummer

_

.

months. In South Carolina, two smaller parks also draw some
transient visitors. Aiken Park near Windsor'(NNE-30) iss

4.
'

estimated to draw a' maximum of 2000 visitors on a peak summer
holiday. In.nonsummer months,-daily visitors on a peak weekend
are estimated to.be'only 700. Average weekday visitors are
: estimated-to be 100 during the summer and 50'during nonsummer.
! months. Barnwell State ~ Park near Blackville (ENE-30) is

'(^T ' smaller; 'more distant from ' residential population
"w.) qconcentrations, and less subject to seasonal fluctuations.

. Visitors are estimated to average 700 on a peak holiday and 50
on an average weekday. In' future years, some increase in

Lvisitors at these parks'may-occur, although weekend usage is
Tc.urrently|near capacity for overnight facilities.

RJ ,

.

2.1.3-3^
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The 30- to 40-mile annular ring contains no significant sources
of industrial activity which would result in large transient
worker concentrations. The relatively small Rivers Bridge
State Park near Ehrhardt, South Carolina (ESE-40), is estimated
to attract as many as 700 visitors on a peak holiday and as few
as 50 on an average weekday. There is little seasonal
fluctuation.

The 40- to 50-mile annular ring has some industrial facilities
associated with the cities of Thomson (WNW-50) and Swainsboro
(SW-50). The majority of workers live within these segments.
Two state parks are located in Georgia within this ring.
George L. Smith Park near Twin City (SSW-50) has little
seasonal fluctuation in visitors. Peak holiday visitors are
estimated to be 500, with 50 visitors on an average weekday.
Mistletoe State Park (NW-50) does show seasonal variance in
visitors dize to its proximity to water at Clarks Hill
Reservoir. Visitors are estimated to range from 2200 on a peak
summer holiday to 100 on an average summer weekday. In
non' summer months on a peak holiday as many as 800 cisitors are
estimated to be present. Weekday visitors in nonsummer months
are estimated to average 60 persons. This facility is judged
to be moderately used at present by the Corps of Engineers.
Some increase in usage is expected in the future. g
No other activities or attractions produce significant changes
in population distribution between segments or in transient
population totals on a daily or seasonal basis.

2.1.3.4 Low Population Zone (LPZ)

The LPZ (as defined by 10 CFR 100) for the VEGP is that area
falling within a 2-mile radius (figure 2.1.1-3) from the
midpoint between the containment buildings. Tables 2.1.3-1
through 2.1.3-16 and table 2.1.3-18 show that the area is
expected to remain sparsely populated during the anticipated

hlife of the plant. There is only one road, River Road, within
the LPZ, as shown in figure 1.1-1. There are no towns,
recreational facilities, hospitals, schools, prisons, or
beaches within the LPZ or from the LPZ to a radius of 5 miles.

h2.1.3.5 Population Center

Augusta is the nearest population center of more than 25,000
people, with a 1980 population of 47,532 people (U.S. census
count). The Augusta corporate limit lies approximately 25 |7
miles from the VEGP reactors. The Augusta corporate city limit |
was selected as the population center boundary because the |

2.1.3-4 Amend. 7 5/84
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Savannah River flood plain occupies the immediate area southeast
of the corporate limits and creates a sharply defined low
population density area from the southeast corporate limits to

- VEGP.

'-
A list of all communities within 30 miles of the plant with
populations greater than 1000 persons are identified in table

42.1.3-21 and figure 2.1.3-5. These also identify the largest
city within 50 miles of the plant.

, - ,

i The 1980 population of Richmond County outside Augusta was
approximately 134,097 people: the projected 1990 total

''
-

population of Richmond County, including Augusta, is
approximately 203,000. The only defined significant transient
population into and out of the Augusta area to the plant site
is that portion of the VEGP construction force expected to live
in the Augusta vicinity until 1987. The current population
distribution indicates high density within the Augusta city
limits and the northern portions of Richmond County and much
lower density in the rural southern and eastern portions of
Richmond County. Projections through 2028 indicate that these
distribution and density patterns will remain essentially the
same.

,s,

)'

''
2.1.3.6 Population Density

The cumulative resident population for a distance of 50 miles
projected for the expected first year of operation (1987)
compared to 500 people /mi is shown in figure 2.1.3-3.
Projected to the year 2028, this comparison to 1000 people /mi2
is shown in figure 2.1.3-4.

2.1.3.7 Methodology

The methodology used to determine population distribution is
'^' ; described in appendix 2A.

'
.i

,

/

''
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TABLE 2.1.3-19

POPULATION BY SECTORS
7'N 20- TO 50-MILE RADIUS TOTALS
N_)

Sector 1987 1990 2000 2007 2010 2020 2028

N 38,722 40,221 44,254 48,001 49,889 56,260 61,401

(~yT
'

s, NNE 49,703 52,147 58,271 64,511 67,186 77,661 87,278

NE 41,082 43,031 47,672 52,267 54,337 61,935 68,749

ENE 23,262 24,342 2o,862 29,397 30,484 34,599 38,340

E 13,487 14,068 15,148 16,250 16,726 18,472 19,999

ESE 15,700 16,277 17,4 5 18,678 19,210 21,177 22,898

SE 15,069 15,541 16,137 17,023 17,404 18,839 20,132 7

SSE 11,504 11,732 11,502 11,657 11,769 12,144 12,537

S 18,184 18,703 20,378 21,734 22,587 25,363 27,918

SSW 13,762 14,067 14,749 15,285 15,554 16,461 17,280

SW 12,706 13,001 13,866 14,563 14,863 15,944 16,879

WSW 14,397 14,637 15,413 16,118 16,418 17,491 18,410

W 12,832 13,032 13,711 14,338 14,608 15,574 16,398

WNW 81,723 84,812 94,121 101,651 104,863 116,949 127,713
NW 135,141 143,084 163,184 180,490 187,780 215,936 242,202fs

( )
'~' NNW 67,084 68,586 75,578 81,580 84,294 94,094 102,848

Total 564,358 587,281 648,281 703,643 727,972 818,899 900,982

.

o)\_

Amend. 7 5/84
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TABLE 2.1.3-20 (SHEET 1 OF 2)

POPULATION BY ANNULAR RINGS

O 20- TO 50-MILE RADIUS TOTALS
'

,

Year Ring Population

1987 20-mile 99,973

O 30-mile 171,145
40-mile 127,787
50-mile 165,453

Total 564,358

1990 20-mile 103,310
30-mile 176,782
40-mile 133,540
50-mile 173,649

Total 587,281

2000 20-mile 113,145
30-mile 193,077
40-mile 148,285
50-mile 193,774

Total - 648,281

2007 20-mile 121,693
30-mile 207,351
40-mile 161,846
50-mile 212,753

(} Total 703,643

'

2010 20-mile 125,351
30-mile 213,474
40-mile 167,938
50-mile 221,209

Total 727,972

t

O
Amend. 7 5/84
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TABLE 2.1.3-20 (SHEET 2 OF 2)

lear Ring Population

2020 20-mile 138,973
30-mile 236,258
40-mile 190,862
50-mile 252,906

Tota 1 818,899 7

2028 20-mile 150,609
30-mile 256,430 i

40-mile 211,891
50-mile 282,052

' |

Total 900,982 |

O.

,

!

,

i

i
i

O

O

O
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TABLE 2.2.2-5 (SHEET 1 OF 2)

DESCRIPTION OF PRODUCT AND MATERIALS:
SAVANNAH RIVER PLANT

(FACILITIES WITHIN 5 MILES OF VEGP)
Maximum Frequency

Products Annual Quantity Mode of of
or Materials Status Amounts At Any Time T ra n spo rt _ Shipment

400 Area

Heavy Water Production
and Recovery (includes
rework, unit, drum clean-
ing facility, analytical
l a bc ; a to ry, extraction
plant, and distillation
plant)

Heavy water (D 0) Produced 76 tons 330 tons Truck 3/ week2 7Iritium Released 3900 Ci(83 220,000 Ci NA NA
Sulfor dioxide (SO2) Released 85 tons (b) NA NA NA
Phosphoric acid used 1380 lb 460 lb Truck 3/ year
Ammonia used 1.5 tons 2.0 tons Truck 2/ year

present
4
MSilicone Not used at - - - - O

present t
Trisodium phosphate Used $000 lb 1000 lb T ruck S/ year i
Potassium permangate Used 220 lb 220 lb Truck 1/ yea r ]

Steam and Electric hCenera ting Plant
3

( includes water N
trea tment plant)

2i0,000 tons (CI 75,000 tons Raii DailyBituminous coai Bu rned 4

Sul fur dioxide Released 9600 tons - - -

(continuous boiler emissions)
Chlorine Used 15 tons 34 tons Truck Monthly
Trisodium phosphate Used 10 tons 2 1/2 tons Truck 6/ year
Sulfuric acid Used 175 tons 270 tons Rail 3/ year
Caustic (NaOH) Used 290 tons 340 tons RaiI 6/ yea r
Alum Used 280 tons 100 tons Truck 8/ yea r

>
9
(D
:3
Da
.

U1
N
ce
b
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[ TABLE 2.2.2-6 (SHEET 2 OF 10)
=

'
Hazardous Substance / Toxicologicals

_ Applicable Facility Data

.

3. Coal, Bituminous Chiefly amorphous elemental carbon with"

(coal facings, low percentages of hydrocarbons, complex=

F sea coal) organic compounds, and inorganic mater-
- 1als. (10-214) Toxic hazard depends
E - RTECS No. GF8300000 upon content of crystalline silicon

dioxide. (3-508) Coal dust--an
Applicable facility: amorphous carbon but sometimes contains

"

'
SRF(HWP) hyrocarbons, organic complex salts,,

and inorganic compounds. Slightly toxic
'

by inhalation. (4-133) ACGIH threshold
= limit value = 2 mg/m exposure in air3

g (1-441) OSHA exposure limit for
respirable coal dust containing lessy

than 5% crystalline silica dioxide = 2.4
mg/m'; limit for dust containing more,

than 5% crystalline silica = 10 mg/m 3

(% crystalline silica dioxide + 2).
(12-545)

4. Fuel Oil A complex mixture of liquid petroleum
(distillate, hydrocarbon products with flash points-

qas oil, home above 100 F. (1-700) Several grades
_ heating oil available. For example: Kerosene--

No. 2) moderate fire hazard. (3-760) Moder-=
ately toxic by inhalation and swallow-

7 RTECS No. LS8950000 ing. (4-263) Toxic oral dose level
t for rabbit and rat is 20 g/kg. (2-3)g Applicable facility: Criteria document recommended standard
'

BNFP, SRP(TNX-CMX) for airborne exposure to refined petroleum
_ solvents to be 100 mg/m' time weighted
; average. (2-3) May contain suspected
{ (f carcinogens. (3-760)

5. Material Deleted 7

-

+
';

:-

O
.

_
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TABLE 2.2.2-6 (SHEET 3 OF 10)

Hazardous Substance / Toxicological
Applicable Facility Data

6. Manganese Dioxide, Black crystals or powder; soluble in
MnO (manganese hydrochloric acid; incoluble in water.2

,

,_
oxide, manganese Oxidizing agent; may ignite organic

'/ 't binoxide, man- materials; moderately toxic. (10-535)
ganese black, Moderate fire hazard by chemical reaction;
battery man- a powerful oxidizer. Must not be rubbed
ganese, man- in contact with easily oxidizable matter.
ganese perioxide) Keep away from heat and flammable mater-

ials. (3-787) Lowest lethal dose by
RTECS No. OPO35000 intravenous route to rabbits = 45 mg/kg.

No OSHA, ACGIH, or NIOSH limits listed.
CAS No. 1313-13-9 Reported in EPA TSCA inventory (July

1979). (2-28) MnOz ir.jected intratra- |3Applicable fa ility. cheally into rats, in an attempt to
SRP, SRP(HWP) stimulate manganese pneumonitis seen in

man, produced characteristic
histological changes in the lungs.~s s

) Inhalation exposures of rabbits to MnO 32
dust 4 h daily for from 3 to 6 months at
levels of 10 to 20 mg/m' resulted in
decreased hemoglobin and erthrocytes in
the blood; Mn pneumonitis did not occur,

|3but fibrotic changes in the lungs
resembling those in silicosis were
observed. A ceiling exposure limit of 5
mg/m' is listed for Mn dust and
compounds as Mn. (8-250) OSHA standard
for manganese = 5 mg/m' as a ceiling for
exposure. (12-542)

- ~ 7. Mercury, Hg Silvery, extremely heavy liquid. Extrem-'

(quicksilver) ely high surface tension. Insoluble in
hydrochloric acid, water, alcohol, and
ether; soluble in nitric acid and lipids.

RTECS No. OV4550000 High electrical conductivity, noncombust-
ible. Metallic Hg is highly toxic by

y CAS No. 7439-97-5 skin absorption and inhalation of fume
or vapor. Tolerance = 0.05 mg/m' of air.

Applicable facility: Absorbed by respiratory and' intestinal
SRP tract; accidental intake of small amounts

is stated to be harmless (Merk Index).
FDA permits zero addition to be 20

_
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only three, which is less than the Regulatory Guide
1.78 allowable frequency of 30 per year.

Calculation shows that the probability of exceeding
the Regulatory Guide 1.78 threshold limit in the
control room is small, approaching zero.

C. Gasoline and Fuel Oil on the River

' The probabilities of exceeding the Regulatory Guide
1.78 threshold limits in the control room due to a
transportation accident on the Savannah River for fuel
oil and gasoline are shown in table 2.2.3-16.

2.2.3.1.4.2 Potential Hazard from Major Depots or Storage
Areas. The only major depots or storage areas within 5 miles
of VEGP are those at the Savannah River Plant and thecombustion turbine plant. The chemicals stored at the SavannahRiver Plant are provided in table 2.2.2-5, and the oils and
solvents stored at the combustion turbine plant are provided in
table 2.2.3-17.

The Savannah River Plant borders the Savannah River forx
'

approximately 17 miles opposite the VEGP site. (See subsection2.2.2.) Due to the large distance from the chemicals stored at
the Savannah River Plant to the control room intake there is nopotential hazard to the control room habitability from thesechemicals. The calculation shows the probability or exceeding
the threshold limit in the control room due to an accident withchlorine is not significant (median value < 710 -' ) .

The combustion turbine plant is located approximately 5000 ft
irom the VEGP power block. The chemicals stored there with theexception of the fuel oil No. 2 are stored in small quantities.
Due to the large distance and small quantities of these
chemicals, there is no potential hazard to the control room^ habitability from these substances.

Fuel oil No. 2 tanks for the combustion turbine plant are
located east southeast of the power block, approximately 5000
ft. The full capacity of these tanks is 9,000,000 gal. Thesetanks are surrounded by a dike which would prevent the fuel oilfrom spreading into a large spill area. The calculation showsthat the probability of exceeding the threshold limit in the
control room does not exceed 10-'.

2.2.3.1.4.3 Potential Hazard from Onsite Storage Tanks. Thestorage facilities on the VEGP site are listed in table
,

f

2.2.3-13 Amend. 7 5/84
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2.2.3-18 and are shown in figure 6.4.2-2. The table lists the
cliemic a l s , quantities, and their distances from storage to the
air intake of the control room.

Several of the chemicals listed in table 2.2.3-18 are excluded
from further consideration due to their properties. Those
chemicals excluded are:

A. Sodium hydroxide because it is nonvolatile and
<tz><ts)relatively nontoxic.

B. Oxygen because it does not present a potentiel hazard
for control room habitability.

C. Catalyst (benzoyl peroxide) because the melting point
is 108 C; so under ambient conditions it is in the
solid state. it2><ta>

D. Dispersant (NALCO 7319) because vapor of this liquid
is nontoxic.

E. Electrohydraulic control fluid (phosphate esters)
because no harmful vapors evolve from this chemical
under normal operating temperatures. h

F. Liquids stored below ground level because significant
spills cannot occur.

For the remaining chemicals the releases are postulated to
occur during stable weather conditions. The probability of
exceeding the toxic limit in the control room is calculated
using the following equation:

(a) P (Ccr>Ctl) f(a) AaP=fgPf a

where:

hf = probability of a chemical release frem a
storage tank per year.

,

a = dispersion coefficient depending on
Pasquill's categories and determining the
dispersion, oy, along the horizontal
axis, y, perpendicular to the direction
of the plume propagation.

P (a) = probability that the toxic chemical plumeg
covers the intake of the control room,
given a.

2Ctl) = probability that the Ccr in the controlPa(C ct

2.2.3-14
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G
B. The worst meteorological conditions: Pasquill's

stability category G (minimum dispersion coefficient)
and minimum windcpeed.

(m-) C. Duration of 5-acre forest fire is 1.5 to 2 h.'27'

D. The distance from the control roc.a to the nearest
forest is 7500 ft.

This conservative model results in a control room concentration
[s) of carbon monoxide of less than 200 mg/m'. This is less than
'/ the toxicity limit of 400 mg/m'. Therefore, offsite forest

fires are not considered a credible hazard to control room
personnel.

2.2.3.1.5.4 Fire Due to an Accident at Industrial Storage

|7Faci _lities. There are two major storage facilities in the
vicinity of the plant:

A. A chlorine storage facility at the Savannah River 3
Plant. The total mass of chlorine is 34 tons. The
distance to the plant is about 3 miles.

() B. No. 2 fuel oil storage tanks at Plant Wilson. There g
are three tanks with a total capacity of 9 million
gal. The distance to the plant is 1500 m.

Chlorine is not a flammable gas and therefore is not a fire
hazard. 7

The potential fire hazard from the Plant Wilson storage tanks is
evaluated below.

Two primary hazards could exist from a large fire'2'' at the
Plant Wilson storage tanks:

~3 A. A dangerous thermal environment or heat load on the
s_) control room structure.

B. A potentially lethal concentration of toxic gases in
,

the intake of the control room. |

I^)
\_ >

]

! /' ,

! !
/

|
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c2 >A comparison with actual fire data shows that an
insignificant temperature rise will occur near the control room
structure from a fire at a distance of 1500 m. Therefore, a
fire at the Plant Wilson facility will not create a thermal
environment affecting the control room scructure.

The potential for a dangerous concentration of toxic gases that
could reach the control room may be created by two types of
fire, a fireball or a pool fire.<2 ><2'' A fireball or vapor
cloud fire arises if two conditions exist, i.e., the
concentration of the fuel-air mixture is within inflammability
limits and an ignition source exists in this cloud area.'l'8
The inflammability limit of a fuel-air mixture is between 1 and
7 percent volume concentration.'i''

Calculations show that for the worst meteorological conditions
(Pasquill's stability category G, minimum windspeed, and maximum
pool area) the volume concentration of fuel oil-air mixture
reaches only 0.05 percent, which is lower than the lower
inflammability limit. Therefore, a fireball could not develop
and is not considered a potential hazard to control room
habitability.

Two types of pool fire could exiet, i.e., a partial pool fire h(fire occurs just as the fuel starts to run out) or a complete 3
pool fire (ignition occurs after a spill covers a large area).
This evaluation considers only the complete pool fire because it
is more severe and covers a larger burn area.

The following equation is used to calculate the probability of
exceeding the toxicity limits in the control room as a result of
a pool fire:

f tl) f(a) AaP=fI P.(a) P (C > C
a a cr

where:

the probability of a chemical releasef =

from a ctorage tank and fire per year.

the ditpersion coefficient depending ona =*

Pasquill's categories determining the
dispersion, oy along the horizontal
axis y, perpendicular to the direction
of plume propagation.

the probability that the toxic chemicalPg(a) =

plume covers the intake of the control
room, given a.

2.2.3-17c Amend. 3 1/84
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TABLE 2.3.2-1 (SHEET 1 OF 6)

NORMALS, MEANS, AND EXTREMES FOR AUGUSTA, GEORGIA

Testie ra t u re s ( * F 1 No rma i
Degree Days

NoE 41 Extremes Base _65*F

Daily Daily Record Reco rd
Mor.g!} Max. Min. Monthly Highest Year Lowest ye a__r Hdatino Cooling

(a) 31 31

Jan 57.6 34.0 45.8 80 1975 5 1970 601 6

Feb 60.5 36.1 48.3 86 1962 9 1973 475 8

38 6 23Mar 67.1 42.0 54.6 88 1974 12 1980 4

Apr 90.7 76.9 63.8 93 1980 30 1972 90 54
7

May 89.1 14.2 71.7 99 1964 35 1971 to 218

J uc- 87.0 66.7 78.2 105 1952 47 1972 0 396 4

$Jul 90.9 69.9 80.4 107 1980 59 1951 0 477
'-J

Aug 90.2 69.8 79.0 104 1968 54 1968 0 453 i
N

$Sep 89.2 63.2 74.2 101 1957 36 1967 0 279

Oct 77.0 $1.2 64.1- 97 1954 22 1952 104 76

Nov 67.1 40.2 53.7 90 1961 15 1970 38 4 54

Dec 68.7 34.1 46.4 82 1967 5 1981 577 0

Jul Dec
Year 75.4 51.4 63.4 107 1980 5 1981 2547 1995

>
3
(3
D
C.
.
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TABLE 2.4.12-7 (SHEET 1 OF 3)

WATER LEVEL MEASUREMENTS AT OBSERVATION WELLS
(PRIOR TO CONSTRUCTION POSTPONEMENT OF 1974)

Highest / Lowest Elevation of Ground Water for Year Shown (ft above mst )

Well '. Su rf a ce 1971 1972 1973 1974 Notes
.L . Elevation High Lov High Low High- Low High Low

Observation Welis in Water Table Aouirer

42D 209.7 160 154' 159 156 161 160 158 157
124 260.3 162 161 163 162' 170 167 169 163
129 215.3 155 153 157 154 163 157 160 144
140 222.4 161 159 161 160 168 165 165 162
141 .230.4 155 154 156 154

--142 .224.5- 153 152 153 152 160 136 158 144
143 224.5 155 153 ,155 143 163 161 160 150 7
145 218.7 161 147 155 151
176 196.4 160 159 161 -160 167 165 164 162
177 213.0 161 -161 163 160 170 167 165 162
178 240.4 159 157 160 157 .163 160 159 157
179. 275.9 ,166 154 171 166 174 170 169 165 <
243 213.0 151 18.6 148 147 147 146 Completed in 1972 to
244 212.6 165 161. 160 130 158 156 Completed in 1972 0
245 207.6 156 155 163 162 161 159 Completed in 1972 9
247' 211 3 162 159 Completed in 1972 k248 166.8 162 <161 Completed in 1972 cn
249 192.8 160 159 164 162- 162 157 Completed in 1972 >

*D,
I

. OtLge rva t ion We l l s in Artesian Aouirer M

24 216.0 122 116 120 116 123 116 122 117
- 26 203.8 135 100 107 -103 107 102 .106 104

27 210.0 94 79 90 81 98 82 88 79 7
29 193.4 107 89 102 97 102 96 99 93
31 211.0 110 101 112 107 121 107 111 105
32 214.0 107 102 109 105 111 102 106 100
34 86.0 102 101 - Artesian flow except in 1972
42A 210.5 204 82 102' 99 111 107 110 105 1971 high/ low not considered valid
101A 210.8 119 117 120 117 121 116 118 113
121 .88.0

>> 135 200.5 118 104 109 106' 110 104 .
Artesian flow
Artesian flow

.BB 144 103.2 103 81 90' 83 1971 and 1972 data not availabio

.$ .9
88 '147 226.2 118 115 118 116 185 1~7 119 116 High reading in 1973 not considered valid
5 246 210.4 118- 116 116 114 113 111 Completed in 1972

4m Obse rva t ion We l l s in Ma rl Aaulclude

428 210.4 187 118 126 118 139 139
(( 42C 210.0 152 150 156 152. 150 150
..
bb

g

~
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TABLE 2.4.12-7 (SHEET 3 OF 3)

Qua r_t.erly Cround Wa ter Leve l s { f t mst)
Well Su r face Tetal Sc reened I nte rva l 1979 1980
No. Elevation Depth from To Active 2nd 3 rd 4th 1st 2nd 3 rd 4th

Observation Wells in the Confined Acuifer

26 203.8 200.0 190.0 200.0 Yes 102.4 103.5 102.9 135.8 102.7 101.4 101.4
27 209.0 190.0 180.0 190.0 Yes 81.6 82.2 (c) (c) 82.6 82.3 81.1
29 193.4 210.0 200.0 210.0 Yes (c) 97.3 96.6 104.0 96.9 94.9 95.4
31 216.8 210.0 200.0 210.0 NotO ' 107.0 107.9 106.5 111.3 107.1 105.1 105.2
32 217.4 210.0 200.0 210.0 Yes 107.0 106.5 106.5 109.7 107.1 103.8 104.1
33 238.6 220.0 210.0 220.0 Yes 96.0 Dry 96.6 93.1 Dry (c) (c)
34 90.5 100.0 90.0 100.0 No (9) - - - - - - -

7246 213.5 230.0 220.0 230.0 Yes 113.5 113.8 112.7 117.2 113.5 111.1 111.3

<
rn
O

6 7
m
CA
>
:c
|

N

a. Elevations on sheet 1 of this table are top of PVC riser as surveyed prior to installation of construction
bench marks; elevations on sheets 2 and 3 a re tc p o f PVC r i se r a s su rveyed in 1984 from construction bench
marks.

b .' Readings are anomolous and not considered reliable; well is considered reparable and will be reta ined in
the g round wa te r mon i to r i ng p rog ra m,

c. No readings taken this period.

Has been or is scheduied to be sealed and abandoned due to proximity to ongoing construction.gggd.
@ @ @ e. Canstruction of wells comple ted December 1979 through Janua ry 1980.

f. All currently active wells a re intended to be permanently reta ined fo r the g round wa te r mon i to r i ng p rog ra m.. . .
Some additions / deletions may be required dua to construction activities.

4 Ch m
g. Well 34 is a flowing well located in the flood plain of the river.

((# h. We l l s we re inspected in 1981 and found to be nonfunctional and i r repa ra b l e. All readings since 1979 a re
considered unrel iable. WelI has been sealed and deleted f rom the ground water monitoring program.co co e

Abb

k ___ ___ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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2.4.13 ACCIDENTAL RELEASES OF LIQUID EFFLUENTS IN GROUND AND
SURFACE WATER

'w ) 2.4.13.1 Consideration of Accidental Spill of Radioactive
Material in Ground Water

Any fluid containing radioactive nuclides infiltrating the ground
at the plant site would first move downward through the

(') unsaturated zone to the water table. After reaching the water
table, it would move laterally and discharge to the springs orm,

seeps on the flanks of the adjacent streams and eventually
reach the Savannah River. The marl aquiclude will prevent
further downward movement toward the confined aquifer. The 7
shortest path to a stream channel flanking the site is toward
Mathes Pond, a distance of 2500 ft. The time required for
ground water to migrate along this flow path is determined by
the permeability and porosity of the materials and the gradient
of the water table. Both laboratory and field tests have been
performed to determine the permeability of the materials. The
hydraulic gradient may be determined from the ground water
contours shown in figure 2.4.12-7. The porosity of the sands is
estimated to be 45 percent.,,

i )
'

Seepage velocity, then, may be determined by the following'-

relationship:

v = ki
n

where:

v = seepage velocity (ft/ year).

k = coefficient of permeability (ft/ year).
7

i = hydraulic gradient (dimensionless).s
! \

''
n = porosity (dimensionless).

Over the first 1000 ft of the flow path, the hydraulic gradient
is 4.5 x 10-8 It becomes steeper (10-2 ) beyond that point,
implying a lower permeability. From the range of permeability-,

) determinations (10 to 20,000 ft/ year from laboratory''
measurements and 200 to 250 ft/ year from field measurements),
conservative values of 8000 ft/ year for the first 1000 ft of 7
flow path and 200 ft/ year beyond the first 1000 ft are
assigned.

,, ~

( Using these values, the seepage velocities are determined to be*

80 ft/ year over the initial 1000 ft of flow path and 4.5
ft/ year over the balance. Total time to reach Mathes Pond

2.4.13-1 Amend. 7 $/84
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would be 350 years. This indicates that considerable time
would elapse before any radioactive material carried by the
water might reach Mathes Pond and before consequently 7
appreciable decay of radioactivity would have occurred.

In a#ddition, any radioactive fluids migrating through these
materials would be further dispersed by adsorption on clay
particles and by ion exchange effects. The ability to attract
radionuclides is measured by the distribution coefficient.
Measurements of the coefficient of similar materials at the
Savannah River Plant project area indicate this capability is
relatively low, but, conservatively, delay in migration of
radionuclides would reduce the concentration by at least a
factor of 100.

2.4.13.2 Dispersion, Dilution, and Travel Times of Accidental
Releases of Liquid Effluents in Surface Waters

The only potentially radioactive tanks above grade are the
refueling water storage tank, the reactor makeup water storage
tank, and the condensate storage tanks. These tanks are
designed and constructed to meet Seismic Category 1
requirements. Each tank has an approximately 2-ft-thick wall and
21-in.-thick roofs constructed of reinforced concrete. The
tanks are lined with stainless steel liner plates. High level 7
alarms are provided in the control room to alert the operator
of a potential overflow condition. The tanks are surrounded by
trenches to collect potential overflow. Provisions are made for
sampling water collected in the trenches, and temporary
connections are utilized to transfer potentially contaminated
water to the liquid radwaste system. Thus no liquid effluent
will be released to surface water from these tanks.

An analysis of a radioactive release due to a failure of the
most critical radwaste storage tank is provided in subsection 5
15.7.3.

OThe only direct discharge of radioactive liquids to surface
water is from the waste monitor tanks, as discussed in
subsection 11.2.3. The release point is shown in figure
2.4.13-1. Normally, the discharge from the liquid waste
processing system is combined with blowdown from the c'irculating

|||water cooling system, the nuclear service cooling water system, 7
and the steam generators as well as other station liquid
wastes. If this flow is not sufficient to meet 10 CFR 20
limitations, additional river water is added to the discharge
line to further dilute the radioactive wastes. Dilution factors
are discussed in paragraph 31.2.3.4. An inadvertent release via

O
Amend. 5 4/84
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the waste processit.g system or the steam generator blowdown
system is prevented by interlocks between radiation monitors
RE-018 and RE-021 (section 11.5) and associated downstream,
air-operated valves. If the radioactivity in the streams.f') . exceeds a predetermined setpoint, then the streams are

:\ / automatically isolated. In addition, locked closed valves in
the waste stream ensure that administrative control of
radioactive discharges is maintained.

- Should an inadvertent discharge from the. waste processing system
occur,.the release of one entire tank volume results in a
release less than the normal' annual releases discussed in
. subsection 11.2.3 and is within the limits of 10 CFR 20,
table II, column 2, averaged over c period of 1 year.

Discharge from the stream generator blowdown system (subsection
10.4.8) initially flows to the waste water retention basin.
From there, it is pumped to the blowdown sump where it is
combined with circulating water dilution flow and other blowdown
flows.before being discharged to the river. Upstream of the
waste water retention basin, the steam generator blowdown is
monitored-for radioactivity by radiation monitor RE-021. If the
monitor detects radioactivity exceeding a predetermined
setpoint, the discharges to the waste water retention basis are

O automatically terminated.,

.

~ . .
. . . .

N
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.

~
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v

r; 2.4.13-3 Amend._7 5/84
0

1a _ - _ - . .. .- -- . - . - - - - - . - - - - - _ . - - - - - - - - . - - - - - - - - - - - - --------..---L.-.



,

. _ . . _ . _ . _ _ _ _ _ __. _ _ _ . . _ _ . _ _ _ _ _ _ __.

|

|

VEGP-FSAR-2

IBIBLIOGRAPHY

Reichert, S. O., and Fenimore, J. W., Lithol_ogy and Hydrology )'

I of Radioactive Waste Disposal Site, Savannah River Plant, South 7

Carolina, Engineering Geology Case History No. 5, GSA, pp 53-69, |
'1964.

|
i i

|

|

9;
I

|

|
'

|'

|
f

i

h

.

!

O!
,

G
,

O
0229V

2.4.13-4 Amend. 7 - 5/84

|
. ...-..... ---_. - . - .-,_._-.-.-. . . . - - . _ _ . - _ - . - _ _ _ . _ _ - - - - _ _ _. . - _ _ . .



VEGP-ESAR-2 8

*

2.5.1-12. The 5-mile-radius map shows the location of the |7
known and inferred contacts between surface materials at the
site. A detailed geologic map of the power block area, figure

- 2.5.1-23, was prepared from data obtained during the geologic3

mapping program conducted concurrent with excavation and
^ '

grading. The geologic map of the power block area and geologic
data concerning the area are diccussed in paragraphs 2.5.1.2.2
and 2.5.1.2.3. Geologic sections through the power block
excavations are shown in figures 2.5.1-24, 2.5.1-26, and
2.5.1-27. The regional geologic map is shown in figures
2.5.1-8 and 2.5.1-9.

2.5.1.2.6 Plot Plan

Information concerning the locations of major structures of the
plant, including all Seismic Category 1 structures, and
exploration and test borings made at the site area is presented
in figures 2.5.1-10, 2.5.1-11, and 2.5.1-13. These figures are
discussed in subsection 2.5.4. The geologic logs of the
borings are discussed in appendix 28.

.

,~ 2.5.1.2.7 Subsurface Profiles and Plant Foundations
'

'

Subsurface profiles showing lithologic correlations from drill
hole data are given in figures 2.5.1-14 and 2.5.1-17. Geologic '

profiles and geologic sections prepared from data obtained
during the geologic mapping of the foundation excavations are
presented in figures 2.5.1-24 (sheets 1 through 6), 2.5.1-26,
and 2.5.1-27. They are discussed in paragraphs 2.5.1.2,
2.5.1.3, and 2.5.4.5. The site ground water conditions are
discussed in detail in subsection 2.4.12 and summarized in
paragraph 2.5.1.2.6.7. The significant engineering
characteristics of the subsurface materials are discussed in
subsection 2.5.4. All Seismic Category 1 structures are
founded on the Blue Bluff marl or upon compacted structural
backfill placed upon the marl. The Blue Bluff rarl is a gray-
green, hard, sendy to silty, calcareous clay marl with thin
limestone lenses, small calcareous nodules, and occasional
macrofossils.

''

2.5.1.2.8 Engineering Geology Evaluation

2.5.1.2.8.1 Engineering _ Properties of Foundation Materials.
The strength of foundation materials, static and dynamic
properties, bearing capacities and settlement, rebound and
heave, and foundation design criterie are discussed in
subsection 2.5.4.

2.5.1-37 Amend. 7 5/84
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2.5.1.2.8.2 Prior Earthquake Effects. There is no evidence to
suggest that surficial or subsurface materials have been
affected by prior earthquake activity. No evidence of textures

faults were found from any of the site exploration borings or
in any of the excavations.

2.5.1.2.8.3 Deformational Zones. Examination of outcrops,
excavation exposures, and subsurface samples have revealed that
there are no deformational zones within the Blue Bluff marl, g
which is the foundation material for the major plant T
structures. Approximately 1000 ft northwest of the major
structures, there is, however, a dip reversal of about 3 to
the northwest. This gentle dip reversal in the otherwise very
gently southeasterly dipping (approximately 30 ft/mi
southeasterly) homocline of Tertiary sediments is of
depositional origin and does not represent a structural
(tectonic) deformation. Paragraph 2.5.1.2.3 contains,a
discussion of this anomaly.

During the construction phase at VEGP, a comprehensive
inspection program was carried out to continuously monitor and
assess the condition and character of all excavated marl
throughout the power block area. A total of four joints was
found in the uppermost strata of the marl. Two were found
during routine inspection of the exposed marl surface prior to
backfilling, and two were found during inspection of the
radwaste solidification building caisson foundation. Each joint 7
was independently investigated and found to be of limited depth
and areal extent and of nontectonic origin. Evidence produced
by the investigations suggs.sts that the joints were formed
either during or immediately following late-stage diagenesis of
the marl. Depositional loading from overlying sediments may
have been a contributing factor. There is no evidence to
suggest that these features are related to any processes that
have occurred within recent geologic time.

|||With the exception of the joints described above, no other
fractures, partings, or anomalous features were found in the
marl.

2.5.1.2.8.4 Zones of Alternation or Weakness. The Blue Bluff

|||marl is basically unweathered and unaltered, except for the
uppermost section, which is up to 5 ft thick and slightly
discolored by weathering from gray-green to green. This
weathered zone was completely removed in foundation
preparation.

.

O.
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2.5.1.2.8.5 Bedrock Stress. Approximately 950 ft of
unlithified to poorly lithified sediments overlie the pre-
Cretaceous basement rock at the site. Rebound of the Blue

"1 Bluff marl, the bearing stratum, is being monitored by in situ
instruments at or in the power block excavation. A total of
nine heave points were installed between el 104 and 126 ft at
the locations shown in figure 2.5.1-38. From 1974 to 1977, |7
rebound ranged from less than 1 to 1.6 in., substantially less
than predicted. A discussion of heave is contained in

('; paragraph 2.5.4.10.
_

2.5.1.2.8.6 Effects of Man's Activity. There are no mining or
underground mineral extraction activities occurring on or near
the site. Ground water extraction is nominal in this area of
low population. Therefore, there are no human activities which
will affect site geologic conditions.

2.5.1.2.8.7 Site Ground Water. The principal water-bearing
zone in the site vicinity is composed of the Paleocene Ellenton
Formation and the Cretaceous Tuscaloosa Formation, which
together make up a highly productive artesian aquifer system.

(, T This aquifer is widespread throughout the southeastern United
' '

States and is variously referred to as the Tuscaloosa aquifer,
the Cretaceous aquifer, and the principal artesian aquifer. It
is overlain and confined by the Blue Bluff marl member of the
Eocene Lisbon Formation. The permeability of the marl layer is

'

very low; hence, it is classified in this report as an
aquiclude.

Other less prominent water table aquifers are present
throughout the area in the younger sediments overlying the
aquiclude. The Eocene Lisbon Formation and Barnwell Group
produce grou,nd water in quantities sufficient for local -

domestic and industrial use; the Miocene Hawthorne Formation
and the Quaternary alluvial and terrace deposits produce,.

'

; ) quantities suitable only for domestic use. The VEGP is founded
in the Lisbon Formation. A detailed discussion of site ground
water conditions is contained in subsection 2.4.12.

i i

'

s

.

. .

,
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2.5.2 VIBRATORY GROUND .'40 TION

- 2.5.2.1 Seismicity

~

All significant historically reported earthquakes, that is, all
earthquakes that could have reasonably affected the site
region, are considered in this section. The site region as
used here is the area bounded by latitudes 30* to 36.5*N and

-- longitudes 78* to 85.5 W. This region encompasses the area
(' within 200 miles of the site. Within this site region all

earthquakes of Modified Mercalli intensity greater than IV or
Richter magnitude greater than 3.0 are considered. Earthquakes |7
that occurred outside the site region but that were probably
felt at the site are also treated.

All significant site region earthquakes are shown in figure
2.5.2-1 and listed in table 2.5.2-1. These earthquakes are
characterized in figure 2.5.2-1 cither by a Roman numeral
designating their Modified Mercalli intensity or by an Arabic
numeral designating magnitude in the few instances where no
intensity estimates are available. Both intensity and
magnitude, where available for an earthquake, are given in
table 2.5.2-1.

t
~

Most of chat is known about site region seismicity is based on
intensity data. These data are not derived from measurements
made by instruments but are only chronicles of the sensible
effects of earthquakes on people, atructures, and landforms.
The intensity scale used throughout this section is the

.Modified Mercalli Scale of 1931.''' An abridged version of
this scale appears in table 2.5.2-2.

The magnitude of an earthquake depends for its definition upon
the amplitude of motion on a standard instrument normalized to
take into account the separation of the earthquake location
from the instrumental recording site. In the site region', several magnitude scales are commonly employcd, which are not'
exactly equivalent. For the purposes of this study these

'

differences are not critically important and, having been
acknowledged, are not discussed further. The magnitudes shown
for the two events in figure 2.5.2-1 and tabulated for a number
of earthquakes in table 2.5.2-1 are undifferentiated but may be
thought of as roughly the same as Richter scale local
magnitudes, M .'''t

The locations of site region carthquakes are given to an
accuracy of 1/10* in table 2.5.2-1. This choice implies an
uncertainty in epicentral position on the order of 10 km or so.
This is estimated to be a fair representation of the
uncertainty in earthquake locations for site region events

2.5.2-1 Amend. 7 5/04
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averaged over the chronological range of their occurrence.
Roundoff'at the 1/10 level is used in several of the more
important scurces,'''''' from which the information in
table 2.5.2-1 and figure 2.5.2-1 is compiled, no that it is
convenient and logical to follow this convention. However, it
must be remembered that the implied 10-km (6-mile) uncertainty
is only an average estimate. The epicenters of many of the
earlier site region earthquakes are only points on a map placed
as near as possible to the center of the area suffering the
greatest effects from that event. For some of these events the 7

actual uncertainties in location are realistically measured in
several times the 10-km average (6-mile). In contrast,
instrumental seismology has undergone significant and rapid
growth in the site region over the past decade, so that for some
very recent events the 10-km (6-mile) uncertainty is
exaggerated.

Distances between each site region epicenter and the site are
tabulated in table 2.5.2-1. In view of the uncertainties in
earthquake location noted above, these distances are given only |3to the nearest 5 miles.

Finally, table 2.5.2-1 lists the estimated intensity near the
site from each site region earthquake. These estimates are
based on available felt-report data from several standnrd
sources'2'i'' supplemented by a number of specialized
references.''-18' Intensity VI, in association with the
August 31, 1886, Charleston, South Carolina, earthquake, is the
highest intensity experienced at the site due to these site
region events. The earthquake closest to the site was the
November 1, 1875, event about 60 miles northwest. This
earthquake had a maximum intensity of VI near its epicenter and
was felt from Spartanburg and Columbia, South Carolina, to
Atlanta and Macon, Georgia, an area of about 200 by 150 miles.
This felt-area geometry suggests that it may have been felt at
the site with low intensity although no reports are available
in the immediate site vicinity.

OThe earthquake of epicentral intensity greater than or equal to
VII occurring nearest the site, exclusive of those earthquakes
in the Charleston-Summerville, South Carolina, area, was the
Onion County, South Carolina, event of January 1, 1913. A
recent evaluation of the felt reports from this earthquake'''

|hindicates an epicentral intensity of VII-VIII and a felt area
that does not include the site. Therefore, for this study it
is concluded that this earthquake, occurring about 110 miles
north, was not felt at the-site.

Several other site region earthquakes are estimated to have
been felt with intensity less than or equal to IV at the site.
These events, which include some aftershocks of the

Amend. 3 1/84
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2.5.2.2 Geologic Structures and Tectonic Activity

The site is located in the Atlantic Coastal Plain province at a
point about 25 miles southeast of the boundary between this andes' () the Piedmont province. Within 200 miles of the site are alsothe Blue Ridge province to the northwest of the Piedmont ,

province and a small section of the Valley and Ridge province-

northwest of the Blue Ridge province. These physiographic
provinces and the site location are shown in figure 2.5.1-1.

A
! ) Physiographic and geologic descriptions of these provinces may,

be found in paragraph 2.5.1.1.1. Regional geologic history is
'

discussed in paragraph 2.5.1.1.2. This history consists of
important episodes of Paleozoic orogeny, more modest tensional
tectonism in the early Mesozoic resulting in Triassic basins
and subsequent diabasic intrusions, and essential quiescence
since the deposition of the Cretaceous sediments in the coastal
plain. Some regional epeirogenic upwarping and arching during
the late Eocene ended before Miocene deposition about
25,000,000 years ago.

The Pleistocene and recent history of the site region is
largely represented by erosion of the southern Aopalachian-

(~N provinces.and flood plain deposition and valley fill associated(_) predominantly with the rivers and larger streams in the'

Atlantic Coastal Plain province.

In addition to the larger scale regional physiographic
provinces and small scale Triacsic basins, the Belair fault has
been noted in recent studies as a geologic structure of
.possible interest for evaluations of vibratory ground motion.
This fault zone is discussed in paragraph 2.5.1.1.4.1. The
most recent investigation of this fault zone 8188 concludes that
the last episode of movement occurred sometime within the last
60,000,000 years but prior to 23,000 to 2000 years ago. No
intermediate age strata have been found that would previde a
more definitive date'of the last movement of the fault.A.

./

.2.5.2.3 Correlation of Earthquake Activity with Geologic
Structures or Tectonic Provinces-

With the exception of the Charleston-Summerville area,' ,/') seismicity of the site region is generally diffuse. There haveA._,/ _been no definite correlations between earthquake epicenters and
geologic structures. Except for the Belair fault zone, all
faults within 200 miles of:the VEGP site are demonstrably not
capable, having last moved in the early Mesozoic or even
earlier. .The evidence on the Belair fault zone is inconclusive

(~)) 'as' discussed in paragraphs 2.5.1.1.4.1 and 2.5.2.2. However,
x, 'although lack of movement in the last 35,000 years has not been

*
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absolutely demonstrated, there is no correlation of any
macroseismicity with this fault, and the general tectonic
quiescence of the region argues against its likely
significance. In a recent consideration,'''' it was concluded

|7that the Belair fault zone is not a capable fault within the
meaning of Appendix A to 10 CFR 100, section 3(g). This I
convention is followed in this study.

During the months of March through August 1982, further studies
were made to determine the existence and capability of the &
postulated Millett Fault introduced in an open-file United W
States Geological Survey report.'''' No evidence was found in
support of the existence of any fault in the region designated
by the report. Details of the study can be found in a report
entitled Studies of Postulated Millett Fault.''''

Thus, for the purpose of vibratory ground motion at the VEGP
site, historic earthquake activity is most logically correlated
with tectonic provinces. Within 200 miles of the site, four
distinct tectonic provinces are traditionally recognized.
These are the Valley and Ridge, Blue Ridge, and Piedmont
provinces of the Southern Appalachian Mountains and the
Atlantic Coastal Plain province. The boundaries of these
provincca in the site region are shown on figure 2.5.1-8. |7

In this report, the southern Appalachian Mountains provinces
are treated as a single region. This usage is for convenience
only and is not intended to imply that the distinct Valley and
Ridge, Blue Ridge, and Piedmont tectonic provinces, in general,
should be considered as a single unit. However, such a usage
is adequate within the narrow context of the assumptions
employed to determine design vibratory ground motion at VEGF.
This point is discussed in paragraph 2.5.2.4. In this report,
these three tectonic provinces are called, collectively, the
Southern Appalachian Mountains Region.

The Southern Appalachian Mountains Region so defined is bounded
on the east, southeast, and south by the fall line and the hAtlantic Coastal Plain tectonic province. On the northwest, it
is bounded by the Cumberland and Allegheny Plateaus. On the
northeast, along structural trend, geologic and noismic dis-
criminates are more tenuous. Here this boundary is chosen to
include northern Pennsylvania, northern New Jersey, and
southernmost New York State and to exclude the Appalachians |||north of this area. The outline of the Southern Appalachian
Mountains Region in the site region is shown in figure 2.5.2-1.
This area is a region of consistent northeast-southwest struc-
tural trends. As may be seen in figure 2.5.2-1, epicenters in
this area are irregularly distributed, with concentrations in

||hnortheast Georgia, northwest South Carolina, and eastern
Tennessee in the site region and in Virginia farther to the

2.5.2-6 Amend. 7 5/84
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eration to intensity on a variety of foundations,''''''88
intensity VII-VIII is associated with approximately 0.2 g peak
horizontal acceleration. This relationship is appropriate for
sites near the zone of energy release or for sites where 1 is3not much less than I This is the case for the Atlantico.
Coastal Plain maximum credible event and approximately the case
for the Southern Appalachian Mountains maximum credible event.
This condition is not well realized for the Charleston-

.~'
Summerville seismic zone maximum credible event. Since accel-'

eration attenuates more rapidly than intensity, the use of the
~ / empirical relationships noted above is probably very

conservative in this case. However, the larger Charleston
earthquake is likely to be richer in low frequency qround
motion at the site than the other design earthquakes. Thus,
for conservatism a single design response spectrum is proposed
to define site SSE ground motion. This ground motion is
defined in terms of Regulatory Guide 1.60 horizontal and
vertical design response spectra'''' normalized to a peak
ground acceleration of 0.20 g. Those spectra are shown in
section ?.7.

|7

2.5.2.7 pperating Basis __ Earthquake (OBEl.,_

As discussed in paragraph 2.5.2.1, the most recent best
evidence indicates that the maximum historical intensity at the
site was VI, associated with the Charleston earthquake of 1886.
A less finely detailed study of attenuation of intensity from
that earthquako would indicate a somewhat 5 Agher intensity
should be expected at the site. For additional conservatism an
OBE intensity of VII is adopted. Using the intensity / accel-
eration relationships noted in paragraph 2.5.2.6, this
intensity is associated with a peak horizor.tal ground surface
acceleration on average foundation condition and near the zone
of energy release of approximately 0.12 g. This accoloration,
and spectre of identical form as those characterized in para-
graph 2.5.2.6, are used to define the OBE ground motion at the
site and are chown in section 3.7.

A probabilistic estimate of the occurrence of the OBE accelera- |7tion at the site during its 40-year operating life may be mado
based on the work of Algarmisson and Perkins.'8'' This study
shows that the site accoloration with a 90-percent chance of
nonexceedence in a 50-year interval is about 0.10 to 0.11 g.
Assuming, as is implicit in thin characterization, that .

earthquches occur as a Poincon point procosa, thin in equiva-
lent to cotimating an 8-porcent chance of occurrence of a nito
acceleration exceeding 0.10 to 0.11 g during the 40-year operat-
ing life of the plant. The chance of excooding the 0.12 g OBE in,thereforo, comewhat loss than thin.

2.5.2-11 Amend. 7 5/84
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2.5.3 SURFACE FAULTING

No evidence of surface faulting has been uncovered in the site
area. Detailed stratigraphic study and mapping of the(^}

\ ,/ excavations for Category 1 structures are discussed in
paragraph 2.5.1.2.2. Mappable lithologic units may be traced
unbroken around the perimeter of the excavations, demonstrating
the absence of faulting. The 5-mile-radius site investigation
showed no evidence of surface displacement that might localize

r-} earthquakes in the immediate vicinity of the site. This region
!
''', has been relatively stable for a considerable length of time,

and known faults in the Piedmont province to the west and the
Triassic basin underlying the site are inactive. The geology
of this area is discussed fully in paragraph ~2.5.1.2.

.

2.5.3.1 Geologic Conditions of the Site

The lithologic, stratigraphic, and structural geologic
conditions of the site are presented in paragraphs 2.5.1.2.2
and 2.5.1.2.3. Regional, local, site, and site excavation
geologic maps are shown in figures 2.5.1-8, 2.5.1-12, 2.5.1-13,
and 2.5.1-23, respectively. The regional geology and geologic

-

history are discussed in paragraph 2.5.1.1.
% ,

2.5.3.2 Evidence of Fault offset

The area within 5 miles of the site is not associated with
known or suspected faulting. Geologic sections throughout the
site and power block area, which are based on data obtained
from field mapping, exploration borings, and mapping of the
foundation excavation, reveal no evidence for the existence of
any fault offset at the site (figures 2.5.1-12, 2.5.1-13,
and 2.5.1-23),

(V~)
2.5.3.3 Earthquakes Associated with Capable Faults

There are no known capable faults within 5 miles of the site.

2.5.3.4 Investigations _of Capable Faults

x/ Field investigations for this project, including exploratory
drilling, field mapping, studies of aerial photography, and
geophysical studies, show that no capable faults exist within 5
miles of the site. Reversal of the regional dip northwest of
the site has'been investigated and shown to be related to

(~'') depositional and erosional processes, as discussed in
(_j paragraph 2.5.1.2.3. Stratigraphic irregularities discovered

'
'

p 2.5.3-1
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during excavation for power block foundation have been studied
and shown to be related to depositional and erosional
processes, as discussed in paragraph 2.5.1.2.2.2.

2.5.3.5 Correlation of Epicenters with Capable Faults

See paragraph 2.5.3.3.

2.5.3.6 Description of Capable Faults

No capable faults are known to occur within 5 miles of the
site.

2.5.3.7 Zone Requiring Detailed Faulting Investigation

In 1982, the U.S. Geological Survey released Open-File Report
82-156, which postulated the existence of two potentially
capable faults within 32 miles of VEGP. According to the
report, the Millett fault was located approximately 7 miles
south of VEGP, while the Statesboro fault was located
approximately 32 miles south of VEGP. The report did not assert
that either of the faults were capable, but due to their
proximity to the site, especially the Millett fault, a
full-scale investigation was undertaken to determine exact
location and date of last movement.

7

2.5.3.8 Results of Faulting Investigation

The investigation of the postulated Millett and Statecboro
faults was completed with the conclusion that these faults did
not exist within the depths to which the investigation extended
and that, if they exist at some depth greater than the
investigated depth, then they are not capable faults by virtue
of the age of undisturbed overlying sediments. The
investigative program is described completely in a separate
report entitled, Studies of Postulated Millett Fault, prepared
by Bechtel Power Corporation, dated October 1982.

O

O
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2.5.4 STABILITY OF SdBSURFACE MATERIALS AND FOUNDATIONS

|| 2.5.4'.1 Geologic Features

'There is no evidence that the Blue Bluff marl, which is the
bearing' stratum, has been subjected to or is potentially
subject to subsidence, collapse or uplift due to earthquake,
solution processes, or other geological phenomena

' 'N (paragraph 2.5.1.2). Surface materials, comprised of strata/)(- which overlie the marl, have been subjected to and are
potentially subject to subsidence due to solution processes
(paragraph 2.5.1.2). These materials have been completely
removed in the power block, and all Category 1 structures in
the plant area are founded directly or indirectly on the marl

.

(paragraphs 2.5.1.2.2 and 2.5.1.2.3.3).
|

| The geologic history.(paragraph 2.5.1.2.4) indicates that the
plant site is located upon an area of regional uplift and has
been subjected to subaerial erosion-during Quaternary times.

j The stratigraphic sequence and investigative work
| (paragraph 2.5.1.2) indicate approximately 950 ft of
i unlithified to poorly lithified sediments resting upon pre-('"'j Cretaceous basement rock. -Rebound in the marl, the |7v bearing stratum has been monitored and is discussed in

paragraph 2.5.4.10.

The surface of the shallow (unconfined) ground water table
historically has been approximately el 160 ft. The mari, which

j is the bearing stratum, is essentially impermeable and is an
j effective aquiclude comprising the base of the ground water
; table and.the cap of a confined aquifer. The hydrostatic

surface elevation of the confined aquifer is approximately
115 ft.

[ There are no deformational zones, irregular weathering,
jointing or fracturing system's, crushed zones, or other() - indications of' structural weakness'in the marl which is the
bearing stratum (paragraphs 2.5.1.2.3 and 2.5.1.2.8).

-There are no materials at the site that are hazardous or may
become hazardous due to lack of induration or consolidation,
variability, high water content,

(
.

solubility,.or undesirable
7_) - response to natural or induced conditions.
v

2.5.4.2 Properties of Subsurface Materials
1

The subsurface conditions in'the plant site may.be subdivided[y into three principal strata. The top stratum consists ofJS/ sands, silty. sands, and' clayey sands with occasional clay

1'

2.5.4 1 Amend. 7 5/84
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seams. This stratum, referred to hereinafter as the upper sand
stratum (Barnwell Group), is about 90 ft thick. At the base of
the upper sand stratum is a shelly limestone (Utley Limestone)
which is about 5 ft thick on an average. Below the upper sand h
stratum is a stratum consisting of a very hard calcareous clay
marl (Blue Bluff marl), ranging in thickness from 60 to 100 ft.
This stratum is referred to as the marl bearing stratum. The 7

stratum beneath the marl bearing stratum consists principally of
dense, coarse to fine sand with minor interbedded silty clay and

hclayey silt. This unit (Ellenton Formation) is called the lower
sand stratum. The thickness of this stratum is estimated to be
at least 750 ft.

Based on the results of the site exploration, it was determined
that the upper sand stratum would have a potential tor
liquefaction in the event of a seismic occurrence equivalent to
the safe shutdown earthquake (SSE).''' It was also determined
that the shelly liment<ne layer is characterized by solution
channels, cracks, and uiscontinuities within it. . Consequently,
it was concluded that the upper sand stratum materials and the
shelly limestone layer should be excavated down to the
marl bearing stratum and replaced with select sand and silty
sand backfill compacted to a sufficient degree to preclude the
possibility of liquefaction and to reduce settlement to a 7

tolerable level. With the exception of the auxiliary building,
nuclear settice cooling water towers, and instrumentation
cavity of the containment which are founded on the marl bearing
stratum, all the power block structures including the
containment basemat and the non-Category 1 turbine building are
supported on Category 1 backfill. The location of these
structures is shown in figure 1.2.2-1. Compacted fill and marl
foundations are indicated in figure 2.5.4-1.

The static and dynamic engineering properties of the three
principal soil strata and for compacted Category 1 backfill
were determined by field investigation and laboratory testing.
The results of all the field and laboratory work and data
evaluation are covered in five separate reports.**~5' A
discussion and summary of the static and dynamic soil
properties cf the upper sand, marl, and lower sand strata |7
are presented in paragraphs 2.5.4.2.1, 2.5.4.2.2, and
2.5.4.2.3, respectively. The static and dynamic soil
properties of compacted Category 1 backfill are summarized and
discussed separately in paragraph 2.5.4.5.2.

2.5.4.2.1 Properties of Upper Sand Stratum (Barnwell Group)

The static engineering properties of the upper sand stratum are
summarized in table 2.5.4-1. A range of values is given for
most properties. The standard penetration test data indicate

2.5.4-2 Amend. 7 5/84
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that the relativo density of the upper sand stratum in
extremely variable and rangua from very locao to donno. The
consistency of the clay lences in this stratum rangen from aoft
to medium. Unconcolidated undrained triaxial test results from
samples in this otratum indicate that the Mohr otrength
envelope of total stresses may be defined by paramotora ranging
from about c=2100 lb/ft 8, (=6 to c=440 lb/ft', f=32
depending upon the predominance of clay or cand.

Similarly, consolidated undrained trinxial tant resulto ranged
from c=1650 lb/ft', 4=17 to c=4000 lb/ft8, 9=25* for the
Mohr atrongth onvelope of total stroscos and from 4=33' to
e=34.5 for the Mohr attungth envelope of of fectivo otrosoon.
The design proportion shown in tablo 2.5.4-2 woro developed
from the static engineering proportion nummarized in
tablo 2.5.4-1.

The test data and the procedurou used to obtain thoco data are
included in reference 1 and its appendicon.

A nummary of the donign dynamic nhone modulun at otrain lovoin
o f 10 -6 percent or lower for the upper cand otratum in given in
tablo 2.5.4-3. The basic proportion of tho upper nand utratum^

to Le unod in dynamic analycon are nummarized in tablo 2.5.4-4.

Values of the dynamic chonr rodulun are computod from in nitu' nhear wavo velocity moanurorents ao follows: ~ ~ ~ ~ ~

G = J_( V ) 83g 7

whoro:

G = nhone modulun (1b/ft8).
T = unit weight (lb/ft 8).

g = accoloration duo to gravity (ft/n 8).
V, = nhonr wavo volocity (ft/n).

2.5.4.2.2 Proportion of Marl lloaring Stratum (illuo illuf f Marl)

The marl bonring stratum in n zono of hard, nlightly nondy,* /comented, calcarcoun clay. It 1,tho uppermont ntratum
capable of nupporting honvy ntructural loadn. Connintnncy
of the marl varion from hard to vory hard, modorntoly brittlo
material renombling a calcarnoun niltatono or clayntono.
Seinmic explorations indicato n velocity intorfaco

2.5.4-3 Amend. 7 5/04
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about 15 ft boloi the top of the atratum. The material below
that levol han a comprencional wave velocity approaching
7000 ft/s au compared to about 5000 ft/c for the upper portion
of the otratum. Thin in probably due to como degree of
wonthoring of the upper 15 ft. The ntatic engineering
proportion of the clay marl bearing stratum are nummarized in
tablo 2.5.4-1. Rangen of value aro given for the most
important proportion.

The ntandard ponotration tont valuon range from 10 blown /ft in
the weathered marl at the contact with the shell zono to well
in oxconu of 100 blowa/ft. Tho unconnolidated undrained ahoar

8otrongth baced on ono-point tonto ranged from c=260 lb/ft to
c=500,000 lb/ft8, with 10,000 lb/ft' being the value adopted
for donign. Sampton that yiold undrained ntrongtha loan than
10,000 lb/ft oxhibit largo ntrains to failure which normally8

indicato camplo dinturbance in brittle matorinin of thin typo.

Laboratory toeta indicato that the marl bearing stratum in |7
highly proconsolidated. Atterborg limit touts indicate that
the planticity indox in betwoon 2 and 70 porcent. Uning an
averago of 25 porcont thin would yield a Su/p ratio of about g0.2 bancd on work by Skompton,''' whero Su in the undrained
nhonr otrongth and p in tho offectivo consolidation prennuro at
namplo dopth. Thin indicaton that the proconnolidation

8preenuro would bo 00 h/ft for the averaqo undrained chear
ntrongth of 16.0 h/ft'. Tho averngo undrained strength in
taken to be the avorngo of all nampion which failed at
ntrenelthn loan than 50 k/ft8 With nuch n high
proconnolidntion prennuro it would bo:oxpocted that nottlemento
undnr structurn landn would be nmall and would occur rapidly an
Lond in applied. The donign proportion chown in tablo 2.5.4-2
woro develor,d frem the data nummarized in tablo 2.5.4-1.

The basic tont data and proceduron unod to obtnin thono data
are containod in rotorence 1 and ito appondixon.

OTho undrained aboar ntrongth of the marl boaring ntratum |/
was vorified after completion of the power block excavationn by
tanting reproanntativo coron. The ronultn of theao tonta are
includod in 'oforenco 2. 't ho n o tent ronulta vorified that the
rocommundod a rtyn ntronyth paramotor of cn10,000 lb/ft',
eO" in approprintoly connorvativo. Actually, the averago
undrainod nhoar ntronath of all coro enmplen that fallod was
approximat oly 20 k/f t' and tto lowont moanured value won
11.7 h/ft'. Thoroforo, all namploo tonted oxconded the donign
ntrongth of 10 h/ft'. During tho exca/ntion the henvo of the
marl atratum wan obnorved and rncorded. !!onvo valuon woro
monnured at nino difforont locationn within the power block g
nroa. Thono data aro includod in reforenco 2. An averngo
henvo of approximatoly 1.?S in, wan moanured in the powor block
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2.5.4.3.2 Backfill

For a summary of backfill exploration refer to paragraph
3 2.5.4.5.2.2.

(V
2.5.4.4 Geophysical Surveys

Geophysical seismic refraction and cross-hole surveys were
(~T conducted at the site to evaluate the occurrence and
(_) characteristics of subsurface materials. The seismic

refraction survey was used to determine depths to seismic
discontinuities, based on measured compressional wave
velocities. Shallow and deep refraction profiles were obtained
throughout the site area, totaling 28,400 and 5000 linear ft,
respectively. The cross-hole seismic survey was conducted in
the power block area to determine in situ velocity data for

' both compression and shear waves to a depth of 290 ft (82 ft
below sea level) in bore holes 136, 146G, 148, 149, 151, anc
154. In this procedure, three-dimensional detectors were
lowered into four of the bore holes to equal elevation levels.
Energy was generated in a fifth bore hole, at the same
elevation level, to determine cross-hole velocities.

| /~N
; t(_s; The locations of the seismic survey lines, the borings used for;

cross-hole velocity measurements, and the seinmic profiles are
shown in figure 2.5.4-2. Table 2.5.4-5 is the compilation of
the results of the cross-hole measurements. The seismic
velocity zones are summarized and related to other data in
table 2.5.4-6. These data were used in determining the elastic

| roduli, compiled in table 2.5.4-7.

2.5.4.5 Excavation and Backfill

2.5.4.5.1 Excavation( ,) '

\' The natural ground surface in the plant area varied between
el 200 and 230 ft. The power block area was excavated and
graded to an elevation of approximately 130 to 135 ft near the
top of the marl bearing stratum which is the clayey marl of the
Blue Bluff Member of the Lisbon Formation. In the following,,

( ') and previous discussions, this is called the marl or the clay\/ marl bearing stratum. The excavation for the power block
structures at the VEGP site is roughly square in shape; there
are three access ramps, one each in the northwest, southeast,
and southwest corners of the excavation. It measures

- approximately 1400 ft on an edge at the top and 1000 ft on an
[,} edge at the toe. The side slopen were cut at a gradient of two
N

' horizontal to one vertical. The total excavated volume in the

2.5.4-7



r-

VEGP-FSAR-2

power block was approximately 5,000,000 yd' including the
access ramp. Figure 2.5.1-23 is a geologic map of the |3
excavation as of 1977, before access roads were completed.

.

Within the excavation, a deeper localized excavation was made
for the auxiliary building basement (figure 2.5.1-28). This
consisted of a rectangular area measuring approximately 120 ft
by 440 ft. The base of this excavation was at approximately el
108 ft, and the walls were cut vertically, with a horizontal
bench at el 118 ft. The four nuclear service cooling water
towers are founded directly on the marl just south of the
auxiliary building. The other major power block structures are
founded on structural backfill at elevations above the floor of
the excavation.

Excavation work was started in May 1974 and postponed on
September 12, 1974. The bottom elevation of the excavation
averaged approximately 145 ft at this time and close to 900,000
yd' of excavation remained. The excavation work was resumed in
February 1977 and the auxiliary building excavation was
bottomed out in October 1977.

As excavation progressed, the exposed materials were
geologically mapped (figure 2.5.1-23), including the deeper
localized excavation for the auxiliary building
(figures 2.5.1-24 and 2.5.1-25). A discussion of the mapping |7
is presented in paragraph 2.5.4.5.1.2.

2.5.4.5.1.1 Excavation Procedures. Excavation work started
and progressed very rapidly using scrapers and bulldozers in
the upper sands (above the water table) which are at about el
160 ft. Very little, if any, ripping was required because of
the sandy nature of the deposits; a maximum rate of 120,000
yd'/ day was attained at the peak of activity. Upon reaching
the water table, construction dewatering was begun. The site
ground water conditions are discussed in detail in
subsection 2.4.12. The procedures utilized during excavation |h
for construction dewatering are discussed in paragraph
2.4.12.1.3.1.

When the excavation reached the zones of hard shell-rich
limestone described earlier (Utley Limestone), limited blasting

fhof the rock was utilized to facilitate its removal. Since the
shell-rich limestone was immediately above the marl, it was
necessary to control any required blasting in such a manner as a
to protect the underlying marl (marl bearing stratum) from |7
damage. The major portion of the rock was removed by first
breaking it with a hydraulic ram mounted on a backhoe, then
loading it out with conventional equipment. |h

Amend. 3 1/84
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Excavation of the' marl was accomplished by ripping, followed by
'

conventional earth moving. The auxiliary building basement
excavation was s t with bulldozers and front-end loaders.
Trimming of the walls was accomplished with a backhoe. Some of

g-w)(_ the hard, indurated limestone layers within the marl were first
broken with the backhoe-mounted hydraulic ram, then removed by
front-end loader. Eine grading of the floor of the power block
was accomplished with motor graders in areas underlying future
structural backfill and with Gradalls in the nuclear service
cooling water tower foundation areas. In the foundation areas,

'O shovels and air hoses were used for cleanup of loose material. |

l
|

2.5.4.5.1.2 Geologic Mapping Procedures. The geologic mapping
and recording of features exposed during excavation are r

described in the Bechtel Report of Geology and Foundation
Conditions (appendix 2B.3). The mapping entailed these phases:

A. Detailed mapping of deposits above the marl; May 1974
to October 1974, i

.

tB. Detailed mapping of features within the marl and
surveying of the upper contact of the marl;

r''g February 1977 to October 1977.

G
C. Detailed inspection-and recording of areas in the marl

approved for placement of concrete or backfill; >

June 1977 to January 1979.

The first phase of mapping was performed in conjunction with
the excavation of the sediments above the marl. Features were
located in the side slopes of the excavation as the bottom
elevation was progressively lowered. The side slopes were cut
at a gradient of two horizontal to one vertical, and survey
stakes were installed on a grid pattern on the slopes. (' Locations.of geologic features were measured by tape and hand- ;

level methods using the slope stakes as reference points. i

L j''J) Accuracy of these measurements is estimated to be within |
!N. 0.5 ft. Mapping of the 2:1 slopes was recorded in plan on a-

base map compiled from the project excavation drawings and is
shown in figure 2.5.1-23. !

:

The second phase of mapping was accomplished as the marl was
'

. ](/ exposed and prepared for placement of concrete and backfill.
To demonstrate the absence of faulting in the marl, the| 7

,

I contact between the marl and the overlying sediments was mapped

!,
and recorded with survey accuracy around the perimeter of the

'

excavation. Five hundred seventy-five survey points were
established by the geologists along this contact and these. ' ,
points.were located instrumentally. The nature of the

()N(_ contact between the points was examined closely for
i continuity-and absence of breaks. The contact is shown in

2.5.4-9 Amend. 7 5/84 |
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plan view in figure 2.5.1-23, and the details of the curvey
results are shown in both plan and section in figuroa 2.5.1-26
and 2.5.1-27. O
In addition to examining the upper contact, features within the
marl were examined and recorded. The deep excavation for the
auxiliary building basement, within the larger power block
excavation, provided an excellent opportunity for this. The
sides of the excavation exposed a vertical section of

||happroximately 22 ft in height in the marl. A cfotem of
reference points was establiched on the walle of the excavation
and stations were establiched for the purpose of doccribing
locations of featurca. The stationing system adopted is nhown
in figure 2.5.1-28. The mapping was recordad in the vertical
plano and in presented as geologic sections in figure 2.5.1-24.
An explanation of geologic unita uced for mapping purposen in
shown in figure 2.5.1-24 (cheet 7). By referring to
figure 2.5.1-28, the location of any section can be casily
ascertained. Measurements woro mado by tapo and hand-level
methods on the excavation walla. Accuracy in generally within |7
0.1 ft.

The third phase of geologic mapping concinted of detailed
inspection and photography of foundation arcan rathor than
mapping in a strict so.9se. This effort uan initiated in
June 1977 when the first portion of the auxiliary building
basemat excavation (vertical surface) waa cleaned off at final
grade and prepared for application of a protectivo naal.
Inapection and approval of final grado in the marl han boon
documented and transmitted from the inupocting Dochtel |7
geologists to GPC.

2.5.4.5.1.3 Construc_ tion _Dowatering. A discunnion of
construction dewatering in contained in paragraph
2.4.12.1.3.3.1.

O
2.5.4.5.1.4 Slope Protection. During the early stagon of

|7excavation, intenne rainfall caused crosion of the 2:1 aido
alopes of the power block excavation. The uncemented sando
above the marl were eroded, renulting in dooply incined
gullies in some areno. Thoso gullion woro backfilled with
the nativo coil material, and local areas of the slope woro
regraded. One such area is anon on the geologic map (figure
2.5.1-23) in the upper part of the cast olepo betwoon stations
N83+00 and N84+00. Another larger area existo in the south
slope of the accoor ramp east of station E100+00. After
regrading the oroded arena, berms woto conotructed around the
topo of the slopes to control runoff. The surfacon of the
slopen were sprayed with the chemicel ntabilizing agent

2.5.4-10 Amend. 7 5/84
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Petroset, a colorleso liquid which nota up and tenda to bend
the nand grains together. Thone moacuran proved to be
generally succocaful in controlling furthur oronion.

After resumption of excavation work in 1977, oronion problemn
further down the slopen woro encountered duo to conpage of the
porchod ground water out of the alopen. Since ntabilizing
agents were expected to be inoffectivo under thone conditions,
the lower portionn of the slopun woro blankoted with a
transition zone and covered with riprap to improvo stability.
At the base of thu uppor unnd stratum whero the 2:1 nlopos
intornocted a limentono aholl bod (Utley Limentono in
figure 2.5.1-22), noveral cavition of varying nico woro exposed
in the slopen. The inrqaat of thoco existed in the northwont
corner of the power block and had an opening mancuring 10 ft by
10 ft. This cavity extended back into the ulopo uomo 30 ft
before narrowing down to a tmall nino. Other nmall cavition
worn encountered at varying intervnin all along the north nido
of the power block oxcavation. It wan noconnary to fill thone
cavition no that an offectivo buttroon would be formed against
which the futuro ntructural backfill could bo pinced and

~

compacted. The cavition woro first clonned of loono dobria,
then backfilled with crunhed rock (Georgin Stato Standard3

No. 467). The cruohod rock wnn packed into the cavition by
monna of a 20-f t-long rr.m attached to tho bindo of a bulldozor. |7
The largo cavity in the northwest cornor wnn offectively filled |
An this manner to at least a dintanco of 25 ft back of the
entranco.

To rotard crocion of temporary niopon in Category 1 backfill
placed in the power block oxcavation, thono alopon woro aprnyod
with a commercini compound known by tho trado namo Ginanroot.
It consists of a glano fibor material which in uprayod onto the
slopo, than coated with a film of anphalt emulnion. Other
monsuron which also proved to bo offectivo in controlling
eronion of the compacted nandy backfill included the uno of
gunito, plastic shooting, and annd bagn.

2.5.4.5.1.5 Foundation C1nanup and Protection. An montioned
previously, th5"Illiih 'illiif f marl (marl bonring ntratum) at |7finni grado in foundation nronn wan exponed using either a^

3 motor grador or Gradall. Loooo matorial was than romovod by
nhovol, broom, and air hono. On the vortical walin of the
auxiliary building excavation, finni trim to nont lino wan
accomplinhed with a backhoo followod by pick and shovol and air
hono techniquon.

2.5.4-11 Amund. 7 5/04
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In all canon where finni graoo wan exposed and cleaned of f , tho
mari nurfaco had to be covered in a manner approved by tho
goologint within 24 h of oxpocuro. On hori:.ontal nurf acon the
marl wan covered oithar by ntructural backfill, a qunito
protective layer, or a lean conernto mudmat doponding on
whether the particult.r t.rea exponed wan in n foundation or
backfill area. Tho .-ortical walin of the auxiliary building
banomort excavat:an vorr- coated with a 4-in.-thick layer of
gunito reinforced with widod wiro menh.

In como canon, temporary cona m auch on loono noil or pinntic
chooting woro employed when tr.o permanont covor matorint could
not bo appliud within the 24-h limit. In all canon tho
temporary cover proceduro waa approved by otther tho gnologint
or the GPC in4poetor. !!oforn placing tho pormanont cover
matorial in any foundation arna, tho marl wan innpnctod and
approvnd by tho qoologint or noiln engincur in accordanco with
proncribod proceduron. |7

2.5.4.5.1.6 Fouwlation Innpncti.on and Approval Procoduron.
All aroan of marl (Bluo Blutt marl) oxponad nnd clonned off in
preparation for placement of concrote or backfill worn examinod
clonoly for any nvidence of loono or noft :*onon, geologic I

diacontinuition, or ununual goologic featuron. Attor |

confirming tho abnonce of nuch fonturon, tho innpoeting
geologint photographod and npprovod tho excavatod foundation
Aron and documentud the approval on n npocial form. Tho
photographn and appro"n1 documentn are part of the potmanont
prejoet, recordn.

2.5.4.5.1.7 Foundation Tnnting. During tho gonnral gnologic
mapping of the mari nnd other innpoe ti ng f unc t.ionn, a program
of coring and tunting nampion of thn marl wan conducted to
confirm the matorial proportion unod f or donign. Tho coring
and nampling oporation wan porformnd under tho direction of n ,

Dochtol goologint and a GPC innpoctor, and tho tent annignmontn I

woro mado by tho Bochtol foundation nnyinnor.

A total of 30 corn holon and ofinot. rnplacemont coro holon woro
drilled by the rotary mothod in tho floor of the powor block
oxenvntion at 29 locationn nelncted by the gnologint. Tho holo

hilocations nro nhown in figuro 2.S.1-23. tho marl unn corod to
dopthn batwoon 4 nnd 11 ft bononth tho tinnt exenvntad grado.

ISolected nampion of 4-in.-dinmotor corn woro intielled and pincod
in woodon boxon for permanent ntorago at the nito. Darnplo n

7
nolected for labora tory t ent ing worn wrapped in collophano,
nualed with wax, and placed in npoeial boxon for trannportation

hto the labora tor ion of I.1;TCO in At.lanta.
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The renultu of the tenting program are dancunnod in
paragraph 2.5.4.2.2.

__,

. 2.5.4.5.2 Itac).J i l l

Compacted backfill in pinced in the powor block aron from the
top of the marl otratum at approximatoly ul 130 ft to tho
donign olevation for onch ntructuro. The plant grado olevation-,

( i in at 219 ft 6 in. or bolow. Tho nux111nry building and nucione |/V norvice cooling watnr townrn, containment inntrumentation
envity, and radwneto solidification building nro cupported
directly on the marl utratum. The othor nafoty-rointed powor
block structuron arn nurported on compacted backf111. Tho
foundation olevations of thono ntructuron ato 91vnn in tablo
3 . 7 . 11 . 1 - 2 . The rarlwnnte nolidification building foundation |7
consinta of Intgo diamator drilled eninnonn oMtonding into tho
marl ntratum.

With the oxenption of nn nrna north of thn turbino building and
i.n localized aronn around nonnafoty-related burind piping abovo g
the water table, all backfill in thn power block arna in
compacted to an avornye of 97 porennt of tho maximum donuity,,

) dntorminod by American Socinty of Tonting Motorinta (ASTM) D
1557, with no tontn below 93 porcont and not moro than 10'

porennt of tho tontn bntwa<n 95 and 93 porcont. A procedurn to anehievn the required dnyron of compactier wan dovaloped in n |7tout fill program. Tho ronultn of the tont. fill proarnm nrn
dincunned $n parnyrnph 2.5.4.5.2.7 nnd prononted in lotn11 1n
rnfornnco /. 6

The ornn north of tho turbino Iu11 ding wan comt,nctod to an |4 |1averayo of 95 porcnnt of tho mnximum donnity untormined by ASTM
D 155'l with not morn than 10 porcent of tontn botwoon 93 and 95
porcnnt and no tont bolow 93 porennt. Tho ntatic ntal111ty and
11guntaction analynon (parnyrnphn 2.5.4.0 and 2.5.4.10) woro
performnd for the cann whorn the pownr block backfill wan-

connumnd compactod to 97-portont rnintivo compaction. A ||95-porcont relativo compaction for tho arna north of the turbino
building bntwnnn 91 105.5 to 219.S ft han no ottoct on
nataty rointnd structuron, ninen no Catoyory 1 ntructuran roly
on t hin motorint for n lond bonring foundation. The intoyrityof tho turbino building dnnign in nut affocted bncauho thn nrano

doon not projnct bolow tho bottom of tho building and donn not
provido f oundation nuppor t for tho turbinn building, f:inen the

>

nrna north of tho turbina building in nwny from Catngory 1
ntructurno and rnpronnnth innn than 10 pniennt of tho total
powar block bntkrill, thn f actor of unfnt y nyninnt liquninction

, in not ntfnctnd.
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The loen11:ed aron around nonsafety-rointed buried piping and
nimilar conduite in compacted with c,ncroto nand or other r: ands
with nimilar proportion to an average of 95 porcont of maximum
donnity dotormined by ASTM D 15S7, with no tonto below 93
porcent and not moro than 10 porcent of tho tentn between 93 and
95 porcont, unlonn compacted to an avorngo of 97 porcont using
Category 1 backfill ne dofinod below for nafety-rolated piping.
Typically, thin localizod nron conninto of backfill 3 ft above,
1 ft bolow, and a maximum of S ft on either nido of nonnafety-
related buried piping or nimilar conduit:1. Only a few porcent g
of the total powor block backfill utilicos thin compaction w
critorin. Ali nuch aronn nro located nbove tho wator tablo so
that the factor of nafoty againnt liquofaction in not affected.
Sand compacted to an avorngo of 95 porcont in the limited nron;
nround piping and nimilar conduitn will not affect the
ntructurnt integrity of any Catogory 1 ntructuron. Sand
cortpncted to an ,vornqu of 95 porcont will havo utatic and
clynomic proportion consintent with thoue proportion nonumod for
dentyn of power block ntructuron a nti piping. A utatic cono 4

ponotromotor ronding of 200 in unod to docido on tho adoquacy of
concroto nand or other nandn with nimilar proportion betwoon and
below nonunf oty-rointent piping in aronn whorn constrained accoon
provonto tho uno of the nond cono tont..

Tranchne containtny unfoty-rointed piping or nimilar condutto
are backt111ml by pincing lean concrote to the bottom of the
p i 1> = to prvvid9 continuout nupport, nr.d backfilling with Catogory
1 backfill, uning wooden tamporn, hand-hold power tamporn, or ,

hand-hold vibratory compactorn no requirod. Uno of thono
mothodn producon an avorngo compaction of at lonnt 97 porcont of
tho rnaximum dry donnity dotnrminod in accordance with
ASTM D 1557, with no tonto below 93 porcent and not more than 10
porcent of the tontn betwann 93 nnd 95 potcant. Category 1
bachti11 rnator;al cortpactati betwaan and tramodintoly around pipon
han a finou contont below 10 porcont. Static cono penotromotor
rondinyn devnloped from corraintion with onnd cono tonto aro
urod to docida on tho adequncy of the cortpaction in nronn whorn

hconntrainod necomn provants tho uno of tha nnnd cono tent.

hann concreto i t, unod to backfill Icenlized nrano whare
pl..cnnunt of backfill mntonint it impractical.

O

O
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In addition, the total quantity of material available in
stockpile A was estimated to be approximately 600,000 yd'.

S. Thus, a total quantity of 8,148,000 yd' of Category 1 backfill
'r~) was identified from the aforementioned sources, which was
(,/ considered more than sufficient for backfill requirements.

's
W.
A n.L' 2.5.4.5.2.2 Exploration. Field exploration for borrow
'-

areas 1, 2, 3, 4, and 5 and stockpiles A and B was accomplished
in early 1977. Subsurface exploration involved test pits{]jx_ excavated to a maximum depth of 25 ft by means of a backhoe. A
total of 26, 8, 40, 12, and 3 test pits was excavated and
logged in borrow areas 1, 2, 3, 4, and 5, respectively.
Thirty-four test pits were excavated and logged in the two

'

stockpiles. An appropriate number of jar and bulk samples were
7, taken for laboratory testing.

Borrow area 1-A was investigated in the summer of 1978.
Eighteen borings evenly spaced in a grid pattern covering the, i,

ft \* area were drilled and logged using a hollow stem auger. The'I
\ borings extended to depths ranging from 13.5 to 66 ft below the

existing grade and were terminated at depths below the water
table ranging from 0 to 14 ft. Representative soil samples

(~T were obtained at 5-ft intervals and whenever a change in soilO type-occurred.

(Investigations in borrow area 1-B were performed in June andS

July 1979. Sixty borings were drilled and logged during this
investigation. Holes were advanced using both rotary drilling
and auger drilling techniques. The depth of borings ranged
from 40.5 to 81.5 ft below existing grade and were terminated

i upon reaching'the water table. In most of the borings
representative split-spoon soil samples were obtained at 5-ft

iintervals. In some borings sampling was done at 2 1/2-ft
' intervals. In addition, bulk samples were obtained,

f Logs of all test pits and borings drilled in the borrow areas

M _]/'f. and stockpiles are contained in references 2, 3, and 4.
~N- Locations of all test pits and borings are shown in figure

2.5.4-3.
w

|
, 74 ; s f* 2.5.4.5.2.3' Laboratory Testing. In order to classify the

(' ) soils in the borrow areas and stockpiles and obtain the static
' uf' i and dynamic engineering properties of compacted backfill, many

'

laboratory tests were performed on samples obtained from the
field explorations.

_
hs, These tests are listed below:

I t.

J |
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Laboratory classification of soils.e

o Grain size distributi on.

O
e Atterberg limits.

e Moisture content of soil.

e Specific gravity.

e Moisture-density relation.

o Relative density.

e Static consolidated drained triaxial compression.

e Static consolidated undrained triaxial compression.

e Consolidation.

e Stress-controlled consolidated undrained cyclic
triaxial.

e Strain-controlled consolidated undrained cyclic h
triaxial compression.

e Resonant column.

e Triaxial tests to determine volume changes due to
cyclic loading.

- Cyclically loaded without permitting drainage.

- Cyclically loaded while permitting drainage.

All tests were performed in accordance with applicable ASTM
test methods or recognized procedures where no ASTM was |7
available. Details of the test procedures are included in
references 2 through 5.

2.5.4.5.2.4 Criteria for Category 1 Backfill Suitabi?.ity.
Soil classification test data obtained in accordance with
ASTM D 2487, D 2488, D 1140, D 422, D 423, and D 424 were used
to identify materials suitable for use as Category 1 backfill
in the borrow areas and stockpiles. Cross-sections were
developed based on the classification test data to facilitate
selective excavation of acceptable material in the borrow
sources. Summaries of classification test data and cross-
sections for each borrow source are contained in references 2
through 4.

2.5.4-16 Amend. 7 5/84
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Thickness
of Lift No. of Speed Vibrations

Type of Equipment (in.) Passes (ft/ min) 1per min)
,c

(_) Wacker WS-74 6 4 60 3000
Dual Drum

Wacker 100 6 2 20 630

~x Ingersoll-Rand SP 24 6 4 60 4000
G

Table 2.5.4-11 summarizes the results of the hand compaction
equipment test fill program.

2.5.4.5.2.8 Nonsafety-Related Pipe Trench Backfill in Power Block
Area. Trench backfill for nonsafety-related piping in
Category 1 fill areas is compacted to an average of 95 percent
relative compaction as~ defined in paragraph 2.5.4.5.2. The
backfill material used is concrete sand with 2 percent or less
fines. The sand is saturated and compacted by internal vibration
using concrete vibrators.

4

(~] A test fill program was implemented to determine whether the
(_/ required degree of compaction could be achieved by the vibrated

sand method. The resulting data demonstrate that the compaction
above, between, and below the pipes meets the required compaction
criteria. Results of the test fill program are summarized in
reference 17.

2.5.4.5.2.9 Soil-Cement-Flyash Backfill. Plastic backfill
consisting of cement, flyash, sand, and water is used as
bedding material for Category 2 circulating water lines located
in the Category 1 backfill zone north of the turbine building. |7Plastic backfill is being used in lieu of compacted sand and
silty sand backfill because of the difficulty in obtaining the

f) required compaction around the pipes.
v

Static and dynamic tests were performed on specimens consisting
of different proportions of cement, flyash, sand, and water.

,

|
The tests demonstrated that specimens of plastic backfill

i
tested possess static and dynamic properties comparable to I

J,_ ') Category 1 backfill. The properties summarized below are of {> the plastic backfill that is used. The properties correspond
to a plastic backfill mix of 65 lb of cement, 385 lb of flyash,
2586 lb of sand, and 469 lb of water per cubic yard of backfill. 7

,
,

,o

Amend. 4 2/84
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Plastic unit weight 129.2 lb/ft'
Slump 5 in.

O
Air content 3.5 percent

Unconfined compressive strength

Average at 7 days 20.7 psi
Average at 28 days 30.5 psi
Average at 91 days 61.4 psi

7
Dry unit weight

Average at 7 days 114.4 lb/ft'
Average at 28 days 114.5 lb/ft'
Average at 91 days 114.5 lb/ft'

. Moisture content
'

| Average at 7 days 14.0 percent

| Average at 28 days 14.2 percent
' Average at 91 days 14.6 percent

Cohesion
2

i Range at approximately 2100-5000 lb/ft
*

| 100 days

l
i

|

|

!

h

O

O
Amend. 4 2/84
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Angle of friction
Range at approximately 36-48.5
100 days O2Range of shear modulus at 4200-4400 lb/ft

approximately 100 days,
under a confining pressure 7

of 2 ksf for strain level
of 10-" percent

O
Range of damping at 2.4-2.6 percent
approximately 100 days
for strain level of 10-*
percent

2.5.4.6 Site Ground Water Conditions

Site and regional ground water conditions are discussed in
detail in subsection 2.4.12.

Two aquifers underlie the VEGP site. They are hydraulically
separated by an aquiclude, identified as the Blue Bluff marl.
Ground water in the aquifer underlying the marl is under
artesian conditions, while water table conditions exist in the
aquifer overlying the marl. No power block excavations extend
through the marl; hence, only the water table aquifer will
affect structures.

Recharge to the water table aquifer is primarily by direct
infiltration of precipitation. Recharge from adjacent areas is
minimal, because the general area of the plant is hydraulically
isolated by a deeply incised drainage regime which acts as an
interceptor to laterally moving ground water. Upon completion
of construction, recharge by infiltration will be reduced by a
moderate amount by structures, pavements, and surface drainage
systems. Future recharge conditions will thus be such that the g
water table is not expected to rise above its highest recorded W
1evel of el 160 ft. Thus, the water table, presently depressed
by the power block excavation dewatering system, will be
allowed to return to its natural level. Power block structures
are designed to accommodate ground water levels exceeding the
recorded maximum natural level of el 160 ft; hence, no
permanent dewatering system is required.

Prior to excavation the water table in the power block area
stood between el 155 and 160 ft. When excavation progressed
below this level, significant slope seepage began and temporary

9
.
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U
the river bed, the river will receive water from the aquifer
under a hydraulic gradient sloping to the northeast.

gg Immense quantities of ground water are stored in the confined
() aquifer system underlying the region of the VEGP site, and

relatively small withdrawals have occurred to date. Although
many small communities derive water from wells, the draft on the 7
aquifer is low because of the low population density, limited
industrial development, abundant surface waters, and abundant

- rainfall (which provides high recharge by direct infiltration to(,s) the aquifer and precludes the need to use significant quantities
of ground water for agricultural purposes). Future use of
ground water withdrawals for industrial and domestic use is
expected to increase to some degree, but the most conservative
estimates of future withdrawals do not project a significant
impact on the level of the confined aquifer. This assessment
takes into account the plant requirements for the life of the
VEGP project, which will draw from the confined aquifer for
makeup water (paragraph 2.4.12.1.3).

The phreatic surface of the unconfined aquifer will fluctuate
primarily in response to the amount of rainfall. These.
fluctuations are expected to be small and are of no

4

N significance to the plant.

A comprehensive ground water monitoring program has been
implemented at the VECP. This program has been designed to
keep track of ground water levels and movement in both the
confined and unconfined aquifers for the life of the plant and;

to keep track of levels of ground water accumulating in the
compacted backfill inside the power block excavation throughout
construction. The program currently consists of 7 observation
wells set in the confined aquifer and 11 observation wells set
in the unconfined aquifers. Observation wells will be abandoned
or added as the need arises, and these numbers may vary from
time to time. In addition to the current 20 wells established 7early in the program, 11 observation wells were installed inside/~

k_
the power block during construction to monitor ground water
accumulations in compacted fill. Most of these wells werelocated at or near future appurtenant structures and were
abandoned as the structures were built. Those which were not
abandoned are being incorporated into the monitoring program.
Table 2.4.12-7 summarizes water levels measured during site

f'(w_/~}
exploration. Table 2.4.12-7 summarizes piezometric levels that
have been recorded since the monitoring program was initiated.

,

1
5.4.7 Response of Soil and Rock to Dynamic Loading1

:

E 7'~N ' Vfhis subject is addressed in subsections 3.7.1 and 3.7.2.
ks[ 8

,

Lc T -
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2.5.4.8 L'quefaction Potential
,

The liquefaction potential of the upper sand stratum was
evaluated using the standard penetration test blow counts
obtained during the investigation and the simplified procedure
of Seed and Idriss.''' This evaluation is described in detail
in reference 1 and indicates that the upper sand below the
ground water level is susceptible to liquefaction when
subjected to the maximum SSE acceleration of 0.2 g. Based on
this evaluation the upper sand stratum was removed to an
approximate elevation of 130 to 135 ft in the power block area.
Select sand and silty sand compacted to 97 percent of the
maximum density determined by ASTM D 1557 is placed from the
top of the marl stratum to the design elevation of the various
power block structures with the exception of an area north of
the turbine building as noted in paragraph 2.5.4.5.2. The
liquefaction potential of compacted backfill in the power block
area was evaluated for the PSAR and is discussed in detail in
reference 1. The analysis indicated a factor of safety against
liquefaction on the order of 1.9 to 2.0. The analysis was done
utilizing cyclic strength data obtained from tests on specimens
of compacted backfill.

During the investigations for borrow sources, additional
dynamic data were obtained to supplement the cyclic strength
data obtained previously and reported in reference 1. Cyclic
triaxial tests were performed on compacted specimens of sands
obtained from stockpile A and borrow area 1. The cyclic stress
ratios versus the number of cycles to 2.5 percent total strain
(initial liquefaction) are shown in figures 2.5.4-4 and
2.5.4-5. The results show that the stress ratios for the
cleaner sands are substantially lower than for silty sands. In
the liquefaction analysis done previously'2' stress ratios for
the cleaner sands were used to obtain the safety factor against
liquefaction. Therefore, the cyclic stress ratios for the
cleaner sands obtained during investigations for borrow
material were compared with values obtained during the PSAR
investigations. A comparison of the two test data is shown in
figures 2.5.4-6 and 2.5.4-7. The comparison indicates that the
PEAR data represent a lower bound of test values. If the
liquefaction analysis were performed using the upper bound
values obtained during the borrow investigation, a factor of
safety higher than 1.9 to 2.0 would have been obtained for the
design SSE conditions.

From the discussion presented above, it is concluded that there
exists an adequate factor of safety against liquefaction for i

backfill compacted to 97 percent of the maximum density
obtained by ASTM D 1557. O

2.5.4-24
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2.5.4.9 Earthquake Design Basis

'

- The design bases for the SSE and operating basis earthquake are
p addressed in paragraphs 2.5.2.6 and 2.5.2.7.
V,

2.5'.4.10 Static Stability,

A 2.5.4.10.1 Bearing Capacity of Compacted Backfill and Marl |7b Bearing Stratum Supporting Mat Foundations

; The ultimate bearing capacity of the backfill is evaluated for
*i. the backfill consisting of sand and silty sand compacted to

97 percent of the maximum dry density (ASTM D 1557).

| The ultimate bearing capacity of a soil is defined as the load
at which' shear failure will occur. A factor of safety of at
least three is considered acceptable for the allowable bearing
capacity for static loads. For dynamic loads a minimum safety
factor of two is required. The net ultimate bearing capacity
of sand backfill supporting a rectangular foundation above the
water table is given by the expression:'''

g(1+0.2f) (1-0.3f)quit * YDN +15 YB N -YDy,

where:
,

; quit = the net ultimate bearing capacity (k/ft2).

! the total unit weight of the backfill (k/ft3).=

D = depth of embedment of the footing (ft).
!.

B = width of the footing (ft).

L = length of the footing (ft).

-\ -N ,Ny= dimensionless bearing capacity factors.g

', For a' circular-foundation the expression is:

q = y BN3 (0.6) + YD (N - 1).uit g,

If the water table is located at the-bottom.of a founde. tion
supported by cohesionless material, the values obtained from
the above expressions are approximately. halved.

2.5.4-25 Amend. 7 5/84
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For a rectangular foundation supported entirely on the |7
marl bearing stratum, the net ultimate bearing capacity.is
given by the expression:'***

+ 0.2 ) (1 + 0.2 f )qult = cN (1c

where:

undrained thear strength of the marl bearing |7c =

stratum (k/ft2),

dimensionless bearing capacity factor.N =
c

For a circular foundation:

quit = 1.2 cNc

For sand and silty sand backfill compacted to 97-percent
relative compaction (ASTM D 1557), strength parameters of c=0
and $=34 derived from triaxial test data were used
(paragraph 2.5.4.5.2). For the marl bearing stratum (Blue Bluff 7
marl), strength parameters of c=lO k/ft and $=0 were used2

(paragraph 2.5.4.2.2). OA summary of power block structure loads and allowable bearing
capacity is presented in table 2.5.4-12. The bearing capacity
of compacted backfill was determined to be very high for the
large structures under consideration. Consequently, the
strength of the marl bearing stratum will govern the |7
allowable bearing capacity of the plant structures. Since the
net allowable bearing pressures in all cases far exceed the net
static loads, bearing capacity of the supporting soils is not a
problem. Settlement of structures will therefore govern the
allowable bearing pressures.

2.5.4.10.2 Settlement of Power Block Structures on Mat
Foundations

When a load of limited size is applied to a sand stratum, it
will undergo shear deformation beneath the loaded area. The
vertical component of this deformation is called the " initial"
or "immediate" settlement which will occur immediately upon
application of the load. Sand and silty sand drain relatively
fast upon loading, and therefore long term volume changes with
dissipation of pore water pressure do not occur in these soils.
Therefore, while estimating settlements in these soils, cnly
immediate settlements based upon the undrained modulus of
elasticity were considered. O

2.5.4-26 Amend. 7 5/84
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1Clen a load is applied to a column of saturated clay soil, the
clay will deform and pore water pressures will be induced in
it. Immediately after the application of the load, little, if

r"x any, pore water will be squeezed out and the clay will deform
(_)- at constant volume. The vertical component of movement is

called the initial or immediate settlement. In the course of
time, pore water will be squeezed out of the clay and its
volume will decrease. The vertic~_1 component of this volume
decrease is known as " consolidation" settlement. Therefore,

- ') for estimating settlements in the clay bearing stratum, both
immediate and consolidation settlements were taken into,

consideration.

Soil stresses and settlements were computed using the
Settlement Problem Oriented Language (SEPOL) computer program
developed at Massachusetts Institute of Technology.''2' Both
the sand backfill and the clay bearing stratum were treated as
layered systems and divided into layers of different thickness.
The SEPOL program computes the stress and strain at the
midpoint of each layer based on the theory of elasticity. The
initial settlement for each layer is computed as the strain at
the midpoint of the layer times the layer thickness.

[~T The consolidation settlement was computed using the following
w/ formula:'1**'1**

*OU I
P __

c leg y v
-

c 1+e '

g

-where:
'

- p consolidation settlement.=

.C = compression index.c-

h- = layer thickness.

() initial void ratio.e =o

og =-in situ effective vertical stress at middepth
of the layer.

.

Ao = effective additional. vertical stress at middepth of
(~} the layer due to the surface load.

V

AJ -

Initial settlement was computed'using an average undrained
Young's modulus of 1500.k/ft for the compacted backfill2

'obtained from static triaxial tests. For the marl bearing |7-stratum.an undrained_ Young's modulus ranging from 4000 to
' f~)N

^10,000 k/ft2 was used in the computations. The lower bound
_ 'value was the value reported in_the PSAR. The upper bound

s
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value was estimated based on heave data measured during
excavation in the power block area.

The other soil parameters used in the settlement computations
are as follows:

Sand, Silty Marl |7
Soil Parameter Sand Backfill Bearing Stratum

Moist unit weight (1b/ft') 120 -

Saturated unit weight 130 115
(lb/ft')

Submerged unit weight 68 53
(lb/ft')

Poisson's ratio O.4 0.5

'

For computing the consolidation settlement, the marl bearing
stratum was divided into four layers of 10, 20, 20, and 20 ft in 7thickness, respectively. Owing to the highly preconsolidated
nature of the marl bearing stratum, the compression index (Cc)
used in the above formula was taken-equal to the re' bound index
(Cr) obtained from the rebound curve of the void ratio versus
log pressure plots developed from one-dimensional consolidation
tests."1' The value of C /1+e was determined for eacho
consolidation test, and an average of 0.0046 was used for
settlement calculations.

The results of the settlement analysis of the power block
structures are presented in figure 2.5.4-8. The estimated
total range of settlements at the center and corner of each
structure are shown. The indicated range of total settlements
was obtained by adding the settlements that.will occur in the |||

|7compacted backfill and in the marl bearing stratum. The
total settlements do not include settlements in the marl I
bearing stratum as a result of fill under foundations, since
these settlements will occur prior to placement of building
loads.

OIt may be observed that the total settlements shown in figure
2.5.4-8 include consolidation settlement in the marl
bearing stratum. Due to the highly preconsolidated nature of 7
the marl stratum, the computed consolidation settlements
are extremely small, compared to the immediate settlements.
Approximately 90 percent of the gross load of each structure |hresults from the dead load. In view of these factors, about
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B. Nine aeave point tips with polyvinyl chloride
protective sleeves were installed at selected
locations approximately 5 ft below the eventual
bottom of the excavation.

v
C. Invar steel reading rods were lowered through each

protective sleeve to mate with tha heave point tip.
The rods were tensioned to alleviate any " snaking"
and to rigidly clamp them into position.

D. The heave point tip elevation was determined by
conducting a first order level survey from a benchmark
to the top of the reading rods.

The locations of the heave points are shown in figure 2.5.4-9.
Three of the heave points were damaged after installation;
therefore, data from only six heave points are available. A
report of heave point measurements is presented in reference 16
and summarized in table 2.5.4-13. The data show that the
measured heave of the marl stratum ranged from 0.6 to 1.7 in.,
with an average of 1.25 in. Results are also plotted in figure
2.5.4-10.

~s' 2.5.4.13.2 Settlement Monitoring

The foundation design parameters for all power block structures
were based on measured soll parameters obtained by field
exploration and laboratory testing. The structures and the
interconnecting piping are designed for building settlement. A
settlement monitoring program was initiated to record
settlements at various locations in the structures. The
monitoring program consists of two permanent benchmarks
installed as reference points for measurements and a total oft

111 monitoring points. The locations of settlement markers are
shown in figure 2.5.4-11. A survey reading is taken on each

~ markeratapproximately60-dayintervalspriortostartupandat|7
30-day intervals after startup. The total settlements and I

,
- differential settlements for the various structures are

determined from these readings.

2.5.4.14 Construction Notes *

;
'

There have been no significant construction problems, apart'

from the erosion of Category 1 backfill, that occurred as a
result of heavy rainfall in early November 1979. Areas withinthe power block subjected to erosion are described in detail in
a report submitted to the Nuclear Regulatory Commission.'***
The report outlined steps that had been initiated subsequent to
the erosion to repair the affected and adjacent areas and to'

facilitate resumption of backfilling operations in the power
2.5.4-33 Amend. 7 5/84
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block area. Also included in the report were recommended
methods of repair and a description of future erosion and
ground water control measures to prevent a recurrence of the
problem. h
All erosion in the power block backfill was satisfactorily
repaired according to recommended procedures, with the
exception of minor deviations that were necessitated by
practical considerations.

Extensive field and laboratory tests were performed to verify
the extent of disturbed material in the eroded areas. These
tests were used to verify the competency of the backfill
adjacent to the foundations of various Category 1 structures.

i

The evaluation of the effect of erosion on Category 1 structure I

foundations was based on data developed during testing and i
visual observations made during the entire period of repair.
The data and evaluation are contained in reference 15. The
field testing and evaluations described in reference 15
provided adequate data which defined the disturbed zones in
Category 1 backfill. All erosion was successfully repaired.
This evaluation has established that there is no detrimental
effect on the existing structures as a result of the heavy

'

rainfall of early November 1979.

2.5.4.15 Standard Review Plan Evaluation

The . Standard Review P'lan calls for probabilistic as well as
deterministic analyses of liquefaction potential at the site.
The liquefaction analyses performed for VEGP were of the
deterministic type only.

The foundation properties for materials underlying Seismic
Category 1 structures are known with much greater accuracy at
VEGP than at most nuclear power plant sites. This is because
all potentially liquefiable foundation materials have been g
removed and replaced with homogeneous, well-compacted structural 1 W
backfill. All Seismic Category 1 structures are founded either
on this backfill or on the underlying very competent marl.

The deterministic evaluation of the liquefaction potential
described in subsection 2.5.4 involved use of extensive
laboratory test data that covered the upper and lower bound
cyclic shear strengths of compacted Category 1 backfill. The
deterministic analyses have demonstrated (paragraph 2.5.4.0)
that an adequate factor of safety exists against liquefaction.

The backfill supporting Category 1 structure foundations has been
placed under extremely well-controlled conditions and exceeds
the minimum design compactior. requirements (97 percent of the

2.5.4-34 Amend. I 11/83
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TABLE 2.5.4-1

ENGINEERING PROPERTIES OF SITE SOILS

Upper Ma rl Lower
Sand Bearing Sand

St ra tum S t ra tum St ra tum
Static Prgoerties 1Barnwell G roup ) (Blue Blurr Marl) (Lilenton Formation)

In situ dry density (Ib/ft3) 41-120 51-155 69-118

in situ moisture content ( pe rcent ) 5-86 3.2-60.6 15-45

Degree or saturation (percent) 18-100 100 -

ASTM D 1557 maximum dry density 101-125 - -

(lb/ft3)
Optimum moisture content ( pe rcent ) 7.5-17.4 - -

Unconsolidated undrained shear 440-2100, 6*-32' 260-500,000, 0* -

strength c (Ib/ft2) and O'

Consolidated undrained shear strength 1650-4000, 17*-25* - -

c (Ib/ft2 ) a nd O' 4
Consolidated drained chea r strengtli 0, 33*-34.5* - - $
c (Ib/ft2) and 0* 7 'O

I
Standa rd penetration test 2-6J 10-100+ 70-100+ ](bIows/rt) ra nge/ ave rage 30 100+ 100+ p
Liquid limit (percent) NPM 19-111 NP

to
Plastic limit ( pa rcent ) NP 15-55 NP

Plasticity index (percent) 'N P 2-70 i NP

Poisson's ratio 90.4-0.46 0.5 -

Po ros i ty .- 0.403-0.619 -

Pe rmea b i l i ty ( f t/ yea r) 200-350 - -

Specific gravity 2.67-2.74 2.37-2.84 - g
g Modulus or elasticity (k/f t2) - 86-25,000 -

3 .

Do
.

4

m a. Majority or material nonplastic (NP): clay layers had liquid limit greater than 100.
N
cx)
A

4

4
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. TABLE'2.5.4-2,
'

, ^-

'. ENGINEERING.P'ROPERTIES FOR DESIGN.2

. ;.

Uppe r. - .. Mar 1 Lowe r
'

Sand : Bea ring Sand; 7-.

Sta t ic/ Prope rt les '
.. St ra tum ' . St ra tum . St ra tum' -

.
. . .

: M r_nwe1I G rouc i 'fBlue Blurr Marl 1' . f El lenton format lon) -
I n' situ dry density'(lb/ft3 )" 94 ' . 88- .- 94

'

ij- ,

in situ moisture content. (percent)- ~ 25: 35 24 -e.

Degree of; saturation (percent) ' ,88 100 -

, ASTM D -1557 maximum dry densi ty ( l'b/f ta) .115.2 '

- -

Optimum . moisture content (percent) . 12.4 - -
,

UnconsoIidated undrained shesr strength 2300,-6'- 10,000, O' -

..c (ID/ft2) and O'-
'

Conso l ida ted und ra ined shea r. s t reng th' . 1000, 18' - -

.c-(lb/ft2) and O''

Conso l i da ted ' d ra i ned shea r [t reng th : O, 34*- - - hc (Ib/fta) and O' o
. . .

. ec
Standard penetration test (blows /ft) 30 100+ 100+ 7 I

*Q .

y. Po ros i ty - 0.497 -

Poisson's' ratlo' 0.4. 0.5 - 7'
M

Permeab i l ity upper sand st ra tum - 350 - -

- ( f t/ yea r) --

' Specific gravity - 2. 70 - 2.72 -

' Modulus or elasticity (k/ft2) 4000-10,000. -

.

..I
~3

.Os

~ . Q ',

U1
- \

co
.6

~
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!

}- TABLE 2.5.4-3
!.
,

j. . DESIGN VALUES OF SHEAR MODULUS <a>
;

|7
| In' Situ Soils:

Elevation Shear Modulus
(ft) (lb/ftz)

i 210 to 180 2.3 x 105
b
} 180 to -770 11.6 x 10';

i

$
!~

l
:
1

'

.

.

:

!
!

1

1

1

i
l'
:
|

!e
!

.

_

: a. The; values.-refer to shear modulus at strains of
.

- approximately .10-* . percent or . lower.-

-s,

."{.J-f Amend.-7 ~~5/84
,
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5 TABLE 2.5.4-4 *

IN' SITU' SOILS--' BASIC SOIL' PROPERTIES'FOR DYNAMIC DESIGN ("
;

. Unit Weight .

St ra tum ElevatICn Sa tu ra ted Poisson's 7-
, |Desionation 'fft1 Moist fib /ft i Subme rced Ratio-

*
<

i
Upper sand stratum 225 to 135' 115 115 52.6 0.4 to 0.46

,

t'
'

+

f
'

, , .

Marl bearing stratum 135 to 70 ' - 115 52.6' O.5

{ ! 'Lowe r sand' st ra tum . 70 to -770 - 115 52.6 0.4 to 0.46
'

I; I

I,

= t

4, !
!

'

!
'

i
.

i

! h
: -

i <'

,

r t:J i,+ O
i m i
1. I f
t erj

|[*
tn
> t

t, :D t
g k

! N !
! !

i i
1 !
4 i

I
n i
i !

$. '
'

! f
F ;
s.

hi
4 cJ !

{ 3. t

C* |,

*

a. in sandy soils the specific value of Poisson's ratio within the given range will be the most !

w conservative value for the particular dynamic analysis being carried out. (
Figures describing the variation of shear modulus and damping ratio with shear strain for clay mari(. bearing stratum and lower sand stratum are provided in subsections 3.7.B.1 and 3.7.B.2.

- 0a r

i
'

!
1 !

l f
*

'
i

f
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TABLE 2.5.4-5

COMPILATION OF SHEAR WAVE DATA n'i

)L'''
Compression Shear Wave

Depth Elevation'b' Wave Velocity Velocity
(ft) {ft) (ft/s) {ft/s)

0-15 208-193 1400 600cc>-- s

: 20 188 2500 1000'' 30 178 28C0 1000
40 168 2500 900
50 158 4600 1000
60 148 5200 120070 138 5100 1400
80 128 6600 1600
90 118 6700 1700100 108 6900 1800

110 98 6600 1700
120 88 6400 1700
130 78 6600 1800140 68 6500 1700,s 150 58 6800 1600(~,) 160 48 6600 1600170 38 6800 1800180 28 6600 --

190 18 6500 1800
200 8 6600 1800210 -2 6600 1700
220 -12 6600 1800230 -22 6700 1800
240 -32 6400 1700250 -42 6500 1800260 -52 6700 1800270 -62 6800 1800280 -72 6700 1800

e'~> 290 -82 6700 1700
(j

,

i

. _/
a. From cross-hole measurements or as noted. |7
b. Ground surface elevations average 208 f t above sea level in
this area,

c. From surface data.

Amend. 7 5/84
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i
j TABLE 2.5.4-8

|1

| DESIGN STATIC PROPERTIES FOR BACKFILL COMPACTED I
-

TO 97-PERCENT RELATIVE COMPACTION (ASTM D 1557)

I '

| Soil Properties Sand, Silty Sand !

Unit weights (lb/ft') !

Moist 126
'

Saturated 132

|7. ' Subme rge'd 69.6
4

[ ' Effective. shear strength parameters
|

Cohesion or c (k/ft") 0
~

Angle of internal friction or e (degrees) 34

. Undrained modulus of elasticity or E (k/ft2) 1500

; Poisson's ratio (v) 0.43

I
| Compression index -

3

1

l
:

I

f

. .

!

O

t ..
.

t

|i
d

~ Amend. 7 5/84,,

,
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. TABLE 2.5.4-9
!

: DESIGN DYNAMIC PROPERTIES FOR BACKFILL COMPACTED TO
;- 97-PERCENT RELATIVE COMPACTION (ASTM D 1557)

i Soil Properties Sand, Silty Sand
.

Unit weights (lb/ft')

!

t.
Saturated 132

' Submerged 69.6 |7
| Poisson's ratio 0.33,

i

{ Damping ratio See figure 3.7.B.1-8.

! Shear modulus. at strain of 10-' percent <a >
1

1

Elevation-
'

~

Depth Shear Modulus *

|.
-(ft) (ft) (lb/ft2)

t 210 10 2.3 x 105
-

195 25 3.6 x 10']
; 165 55 5.3 x110'

150 70 5.7 x 10'c ,

i 130 90 6.2 x 10'4

I

I

LO' -

.

1-

; O
.'

!

Shear modulus G = 1000 k,( o ' ) */8 ~ lb/ft , . where k, = 79.a..
,

. Variation of shear modulu's with strain is given in figure
3.7.B.2-5.

_. Amend. 7- 5/84
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/ : TABLE.2.5'4-10,'

sA

.

iSUMMARY'OP TEST FILL RESULTS FOR. HEAVY EQUIPMENT COMPACTION-

:-y~ Number or ..
,

'

,- . .
.. . Field .. Pe rcent ~ or - Tests >

'' Test : Meterial- Ro l l e r ' Numbe r : Lif t' : Field'. Depth of Density / ;
..a'?p JFill'._ . F rom ,' Speed

or: Thickness ~ Method ' [in.1 Tests Compaction Compaction Compaction;Rema rki 7 .. (

Density TestL Compaction- K97% 93 to 95% 93% -<
>

. E .. ' Stocke i l e *I Ro l le r . ighi - Pa sses - f in. l'
7

I

l: C' SPF 60 ''1.5. 2 each' ~ 62 Sand 12: '24:~ 0 .0 0-
and cone- 18 24- 0 0L 0

[ 'Raygo
'

Nuc l ea r. .12 ' 24 ~8 0 0-
Acceptable:q." ' 600A|

.18 . 24 8 0- 4 .
.t

-||.
. . .

- pn -

C Raygo 1.5 4- 6 Sand. 12- 24 0 0 0 t
'600A cone -. 18 - - - -

>s

Acceptable i
,

j
-

-12i
' - - - -

'|-Nuclear 24J 0 0 0
18,

;

I' ,Ill A: .SPF'60: 1.5 .2 each 6. Sand- 12. 24 :33 4 0
and~ cone- 18 - - - -

Accep ta b le . <.1 Raygo.-
.

12 24 100 46 29 trJ600A- - Nuclea r.
18' - - - - O

'O !
''

IV A- .Raygo -1.5 4 6 Sand 12 24 4 0 0 8 i
$.600A' cone- 18 ' - - -

e

Acceptable p i~,
.

Nuclear 12 24 96 42 46 y |
- - - - 8 i

'

18.
N

'

,;V A' - br 63r ;3
'

.3- 12 Sand 12 24 42 8 0 :

cone 18 6 83 17 0 ~'

Not i
. Nuc lea r 12' 24 100 4 96 acceptable

:- 18 6 100 50 50
4

.

-C SP 60 ' . 2, 3 12 Sa nd . 12 24 0 0 0 .ji' VI
.

. . .. .

j.- | 1. 5 ~ cone 18- 6 0 0 0
; Acceptabie ,f

,

i Nuclear 12 24 33 8- 8 !

!.. ,
-

18 6 67 17 17 |
4: - .

.

Raygo. 1. 5 - "4 , .,6, Sand- 12 10 30 20 0 [(. -| fD ' ' 'yll- .8
.

- !

D' 600A.
' ' cone 18 - - - - Incon- -

4~ clusive*
,

NucIesr 12 10 100 10 90
18j : a, - - - -

i !
.

N
. co .

: a. . Letters. rerer to designations' in rigure 2.5.4-3. 7
-

I

I- !
!
!

-
"

, - . . ~ ~ ....- -. . . .

. -
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-. TABLE 2. 5. 4--11 >,'
a4

t. -

. o
1. - u. - . . < . .:
;_ LSUMMARY:OF TEST: FILL RESULTS FOR HAND COMPACTION EQUIPMENT.. -

|
,. ,

;c
L,- _

-
..

. - Numbe r of - t
'

Field ' Percent or Tests 3|, . ..
| Test . : Ma te ri a l ; Ro l le r . Numbe r Lift. Field ~ Depth or -Density / .;
t' Fill;L -From~ Speed of Thickness Density. Test. Compaction . 97%- 93 to 95% 93% E )

E :: Stockn i lee *3 Rol le r (mohl Passes tin.1 Method fin.) Tests comoaction Cpqmoaction Compaction Rema rks ; .|7 ,!I
,

.

i ~. .

-

;; f1- : C;- ' Wacke r . 0.68 .4- 6 . Sa nd . ' 12 8i 8. O O ,;i --74 Dual' .. cone' - Accep ta b l e L ;
. D rum ' '!

l

{- ''2T C LWacker 'O.23 ,2 6 -- Sand, 12 8 '8 0 0-
'

( - 100 . . .~ . .. cone Acceptable>

!- . : Jumping
j '. ,

JJack
|

t .

4- 6 Sand 12 16 15 1. 0 .. j

-

13 C .- I nge r . 2 0.681 <

i :- soll- -cone Acceptable !; Rand-: -tt :SP 24
E> ~

''

v-
.

>

!
'

' . < . :' -
trj t
O i
't3 - I
-I. :

i. M' 6

: tn '
: >

cg. ..

I, ' to
1

J;
p ..

4 6
4;

i
i ,

i' !
' l
*

r.

- L

{I |i

g - g' t

| D.
;

.CL '; .

| '.

Un
.N.

q- _ co .
1 A

.;. |a. : Letters refer to designations in figure 2.5.4-3. 7 [

k
i -
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i~ !
1 >,
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;
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.
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TABLE 2.5.4-12

SUMMARY OF RESULTS OF BEARING CAPACITY ANALYSIS (#

Static Dynamic

Net Ultimate Net Foundation Maximum Permissible
Supporting Bea ring Pressure P re ssu re factor Foundation Pressure

St ruc tu re St ra tum (k/ft21 (k/ft21 of Safety (k/ft2)

Diesel generator Backfill 65.3 1.46 45 32.7
building

*

Turbine building Backrill 56.6 -0.01 Very high 28.3

fuel handling building Backrill 67.9 -1.33 very high 34.0
(el 173 ft)

Control building Backfill 58.4 -0.59 Very high 29.2 6

Reactor conta inment Backrii1 61.7 0.37 Very high 30.9
buiIding

Fuel handling building Backrill 72.4 -2.21 Ve ry h i gh 36.2
(el 154 ft) <

M
Nuclear service Clay bearing 61.7 2.92 21 30.9 @cooling water tower st ra tum

N
Auxilia ry building Clay bearing 64.2 1,61 40 32.1 tn

st ra tum >
%f
I

bJ

OO
DD
. , a. Net ultimate bearing pressures of clay bearing stratum will govern and a re presented.

Jm for structures supported on backfill, net foundation pressures shown are net pressures transmitted to the top or clay
bea ring st ra tum. For structures supported on clay bearing stratum, net roundation pressures shown are the net pressures
below foundation mat.gg

NN
CD CD
bb
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2.5.5 STABILITY OF SLOPES
.

's 2.5.5.1 Slope Characteristics

(d
Category 1 slopes consisted of excavation cut slopes and |7temporary backfill slopes. The excavation slopes were cut in
the upper sand stratum and shell zone at two horizontal to or.e
vertical. The lower 5 ft of the cut was in the clay bearing

g- stratum. Parameters for design of the excavation slopes were
(_)S based on data developed for the upper sand and clay bearing

strata (paragraph 2.5.4.2). A total stress design shear
strength of c=0, f=34* was used for the upper sand stratum and
c=10,000 lb/ft*, $=0* for the clay bearing stratum (table
2.5.4-2).

Temporary fill slopes were constructed at a minimum of 1.5
horizontal to one vertical where the slope height exceeded 3 ft
except for a few deviations which are addressed in references 1 7
and 2. Slopes or portionc of slopes of heights less than 3 ft
were placed with stable side slopes. Except for north of the
turbine building, fill slepes consisted of sand and silty sand
material compacted to an average of 97 percent of the maximum
density by American Society of Testing Materials (ASTM) D 1557.s

Fill slopes north of the turbine building consisted of sand and
silty sand' backfill compacted to an average of 95 percent of the
maximum density by ASTM D 1557. Parameters for design of
temporari fill slopes were based on data developed for compacted
Category 1 backfill (paragraph 2.5.4.5). Design effective
stress parameters of C'=0, (=34 were used in analyzing
temporary fill slopes.

2.5.5.2 Design Criteria _and Analysis

The stability of the excavation cut slopes in in situ soil was
|7determined using a computer program based on a modification of

(~ the Swedish Slip Circle method of slices analysis.''' The
\ slopes were analyzed for. stability by assuming the material

below the water table to be dewatered. A peripheral dewatering
system is being used to control ground water and will be
continued until backfilling is completed above the ground water
table. In a dowatered condition, the factor of safety against

(~] sliding for a slope of two horizontal to one vertical was
N- determined to be 1.3. This was considered satisfactory for a

temporary construction slope. Earthquake forces sere not
considered in the design of these slopes since they are >

temporary during the construction period only.
,a
D

2.5.5-1 Amend. 7 5/84
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for temporary fill slopes (1.5 horizontal to one vertical),
slope stability analysis was performed using the Integrated
Civil Engineering Systems LEASE computer progran.'''

hThe analysis revealed that a deep seated sliding failure will
not occur, and any instability in the fill will be manifested
in the form of minor raveling of the fill surface if it is
steeper than the effective angle of skin friction. Infinite
slope analysis based on the design friction angle of 34*
indicated that temporary fill slopes will have a minimum factor
of safety against raveling of 1.01. This was considered
satisfactory for temporary fill slopes in a dewatered
condition.

Surcharge loadings, such as buildings, on the top of a slope
will affect the slope stability. To prevent loss of bearing
capacity for the structure foundation and to ensure slope
stability, buildings were located a sufficient distance away
from the top of the slope. When situations arose during
construction that required a building to be placed near a
temporary fill slope, each case was analyzed to determine the
minimum setback distance.

2.5.5.3 Log of B_orings .

Log of borings is listed in references 5, 6, and 7.

2.5.5.4 Compacted Backfill

This subject is discussed in paragraph 2.5.4.5.2.

O

O

O

2.5.5-2 Amend. 7 5/84,
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APPENDIX 2A

/~N POPULATION DISTRIBUTION METHODOLOGYb
2A.1 INTRODUCTI_ON

This appendix documents the procedures followed in the
'N preparation of paragraphs 2.1.3.1 and 2.1.3.2 of the Final

. Safety Analysis Report (0 to 50 miles) and paragraphs 2.1.2.1
and 2.1.2.2 of the Operating License Stage Environmental Report
(50 to 500 miles). Included with a step-by-step documented
review of the procedures is a presentation of the methodology
used, a table of definitions, a review of the materials used, a
discussion of the assumptions made, and a section addressing
the procedures to follow should the submitted figures need
updating.

.,

t

2A.2 DFFINITIONS
,

OPB; 0PB is an acronym for the Office of Planning and Budget,
[] State of Georgia.

'

\J | r
'

SDC: SDC is an acronym for the State Data Center, State of
South Carolina.

,
.

.' ,

Sector: A sector is one of the 16 compass divisions comprising
the area within any given circle centered on VEGP. !

Segment: A segment is an area bounded by two sector divisions
and two arcs. *

I
'

USGS Quadrangle Maps: United Staten' Geological Survey
quadrangle maps are' topographical maps bounded by parallels of

i _ latitude and, meridians of longitude. Quadrangles covering
( }< ' '/ 7 1/2 min of latitude and longitude are published at the scale
\-- ~'

of 1:24,000 (1 in. = 2000 ft.) Quadrangles covering 15 min of i
,

latitude and longitude are published at the scale of 1:62,500>

(1 in, mile).
#.

- (& i
i l

) 2A.3 ASSUMPTIONS
,

! The major assumptions taken to determine population
distribution were as follows:

Thepopu$ationdensitywithintheSavannahRiverPlantA.,,,

( ; is zero
, ,

v
,.- g

F , ,e r
,

$'s 2A-1
q

IL _.
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B. The percentage of each county's population in a
segment for 1980 will not change over the forecasted
ti:ae span.

C. The curvature of the earth will not have a significant
effect on the construction of rings and sectors for
the 500-mile radius.

D. Due to possible human error in construction, rings are
estimated to be accurate within +1/2 mile.

E. Population changes at Fort Gordon over the forecasted
period are addressed in the OPB projections.

F. Population projections made for the area within a
500-mile radius of VEGP were based on 1980 census data
and county population projections obtained from the
OPB and the SDC.

G. The extrapolation method of populat_un projections for
county and subcounty areas is generally more accurate
than the differential and share methods.

2A.4 MATERIALS

The materials used to determine population distribution were:

A. The USGS quadrangle maps of the affected area.
4

B. The 1980 state maps depicting the affected counties.

C. U.S. Census Bureau figures indicating the population
and number of housing units of the counties and cities,

4 in the affected area for 1980.
.s

D. The OPB and the SDC county and city projections for

|hthe years 1990, 2000, 2010, and 2020.
4

E. The 1980 population figures for military installations
*

- s

in the area.

F. A house to house survey of the area within 5 miles of
the VEGP site conducted in 1980. 7 |h

The USGS quadrangle maps were used as the base maps for
construction of rings and sectors and for the transcription ofs,

county and city boundaries; they were chosen as base mapsI

because of their detailed representation of housing patterns.
The OPB and SDC projections were chosen for future population f

ib.
2A-2 Amend. 7 5/84
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estimates because of the high accuracy of their projections as
demonstrated by a narrow margin of error between 1980 projected

O--
and actual population figures.

-

~

2A.5 METHODOLOGY

Described in the steps below is the methodology used to
determine population distribution:

() A. Locate the center of VEGP on the USGS quadrangle maps.
Construct concentric circles on the quadrangle maps at
distances of 1 through 10, 20, 30, 40, 50, 60, 70, 85,
100, 150, 200, 350, and 500 miles.

B. Divide the constructed circles into sectors of 22 1/2*
with each sector centered on one of the 16 compass
points, e.g., true north, north-northeast.

C. Transcribe the city and county boundaries located
within a 500-mile radius of VEGP to USGS quadrangle
maps.

T'N D. Estimate from the quadrangle maps the percentage of
-(,) each city's and county's population that lies in each

affected section.

E. Caclulate from 1980 census statistics the percentage
of each county's population that lies in each affected
section.

F. Assume that the percentage of each county's population
that resides in each affected segment remains the same,

over the forecasted time span.

G. Prepare population projections for the first. year of
plant operation (1987 for Unit 1) and beyond by first

-(~N determining the margin of error for previous\_) projections completed by the OPB and the SDC (the
difference between 1980 population forecasts and 1980
census figures). Using the margin of errors adjust
projections for the census years, the midpoint in the
plant's operating life, and the endpoint in the

(^ plant's operating-life.
.\_]/ -

H. Estimate a segment's population for any year by
multiplying-each affected county's adjusted population
projection for that year by the percentage of that-

.

county's; population which is in the segment.

L)
1

2A-3 Amend. 7 5/84'
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To estimate a ccunty'c population for the anticipated first
year of plant operation, the following methodology was used:

A. Subtract the county's previous census decade's count
from the next projected census decade's estimate,
divide by 10, and multiply this number times the
number of years into the decade the first year of
plant operation occurs.

B. Add the figure obtained in item A to the previous
decade's estimate to obtain a county's estimated
population for the anticipated initial year of plant
operation. For example, assuming a starting date of
1987, the estimated population of county X for section
A lying entirely within that county is determined as
follows:

M _N x 7 = 0.7M - 0.7N
10 y

0.7M - 0.7N + N = 0.7 (M-N) +N
= estimated population for 1987

9
where:

M = 1990 estimated population for county X.

N = 1980 population count for county X.

For segments within 50 to 500 miles, statewide projected growth
rates were used to determine individual county forecasts.
Population estimates within 5 miles of VEGP were based on a 1980

7house to house survey of the area. Multifamily housing units
related to construction worker demand were included in the
population estimates for 1987. It was assumed that these
housing units will continue to be in use through 1989, estimated
completion year of Unit 2. However, projections for 1990 and
beyond do not include construction-related housing.

2A.6 PROCEDURES

Population distribution by sector for the area within a 500-
mile radius of VEGP was determined in the following manner:

A. Base maps showing county boundaries within a 500-mile
radius were overlain with annular rings and sectors.

O
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B. .Each segment's county composition was visually,

'

estimated. For example, sector 16-30 is composed of 4
; ,

percent Aiken County and 14 percent Richmond County.
,

3
- C. All counties lying within the 500-mile radius were

{. listed with their 1980 population. Cities over 25,000
1' were subtracted from county figures if they lay in
! more than one segment, or if the county lay in more

than one segment. For example:

- ,

. 1980 Population
!.
i
1 Etowah County 103,057
b Gadsden City -47,255

- Remaining population 55,802
:

I Each city was listed with the segment or segments in '

| which it' lay.
<-

1 D. 'Each segment's 1980 population was determined by
!. multiplying the percentage of each county represented

)' by its-remaining 1980 population (U.S. Census Bureau).
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APPENDIX 2B

/''N GEOLOGY

m -

2B.1 INTRODUCTION

Comprehensive areal geology and site specific foundation
investigations and examinations of the VEGP site have been

(~')s completed. The results and conclusions are described and(_ contained in section 2.5 and subsection 2.4.12. The geologic

logs and geophysical logs are submitted under a separate cover.
AA table of drilling statistica is presented in table 2B-1.

description of foundation conditions encountered during
construction is contained in. subsection 2B.3.1.

2B.2 FIELD INVESTIGATIONS

A total of 370 borings was drilled for the primary geologic and
site specific foundation investigations for the plant
facilities. The drill logs of 354 of these borings are~~

(~) submitted as described in section 2B.1. The remaining

\> 16 borings were done for the revised locations of the cooling
towers and the drill logs for these borings are included in the
report Foundations Investigations for Natural Draft Hyperbolic
Cooling Towers, Addendum, prepared by Bechtel Power

| Corporation, December 1978. Selected marl core samples from
tableprincipal borings have been placed in protective storage;

2B-2 provides an inventory of these core samples. An
additional 12 boringo were made for the studies of the
postulated Millett Fault conducted in 1982. These borings are,

<

offsite and are described in detail in the report Studies of i

Postulated Millett Fault, dated October 1982. Logs of these

|
borings are included in that report.

,

j q
'

l _/ 2B.3 REPORT OF GEOLOGY AND FOUNDATION CONDITIONS
1

'

4

2B.3.1 INTRODUCTION

I[ 1)
This report presents the results of geologic' work performed in

- conjuncti~on with the excavation of the power block areas at the
.VEGP site. The purpose of the work was to identify, locate,r and record details of the geologic structure, stratigraphy, and
lithology of the soil and rock strata encountered in the exca-
vation. In addition, samples of foundation rock were obtained

] |7_,') for testing of physical properties.
'

j
-

_

2B-1
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The geologic work was performed by Bechtel geologssts during
the period May 1974 through October 1977 with certain tasks
continuing on an as-needed basis. This time period included
the initial startup of the construction work, the interim post- g
ponement of work between September 1974 and July 1976, and the W
subsequent restart of construction.

The work performed included detailed geologic mapping of the
soil and rock strata exposed in the power block excavation, and
coring and testing of the Blue Bluff marl, which forms the
foundation for power block structures and structural backfill.
This marl has sometimes been referred to as the " clay bearing
stratum." Geologic mapping was accomplished by recording the

I details of ctratigraphy, structure, and lithology of the
various soil and rock deposits on a base map prepared from
excavation drawings. Mapping of the vertical surfaces of the
auxiliary building excavation walls was recorded on geologic
sections coinciding with the surfaces of the walls. All
geologic mapping was performed using hand surveying techniques
with the exception of the recording of the upper contact of the
marl layer. This was recorded by instrumental survey of
575 points establiched by the geologists. Photography was
employed as an aid to mapping and to provide a record of
foundation geologic features. g
As areas of the marl were cleaned off at final grade in the
excavation, they ware inspected and signed off by a qualified
geologist or soil engineer. The documentation for the approved
foundation areas was submitted to Georgia Power Company for 7
permanent retention.

Subsection 2B.3.2 of this report presents a brief summary of
conclusions from the studies performed. Subsection 2B.3.3
presents tbe details of the geologic structure, stratigraphy,
and lithology of the various geologic materials encountered in
the excavat.on. Ground water conditions encountered during the
reference pe.riod are described. Geologic mapping procedures

||hare discussed in detail. Subsection 2B.3.4 describes the
excavation geometry along with the procedures utilized for
advancing the excavation down to final grade. Temporary
dewatering methods are described as are measures taken for pro-
tection of the side slopes from erosion. Foundation cleanup
and protection procedures are discussed, and inspection and
approval procedures are outlined. The marl testing program |fcarried out to confirm the design physical properties of this
material is discussed, and reference is made to the backfill
report''' in which the test results are compiled. The moni-
toring of rebound of the marl due to unloading by excavation of
the overlying deposits is described. Subsection 2B.3.5
presents detailed conclusions drawn from the work described in hthe preceding sections. The features described in the report

2B-2 Amend. 7 5/84
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The formational boundary between the Lisbon Formation and
Barnwell Group coincides with the upper contact of the marl.

/ 2B.3.3.3.2 Lisbon Formations

The middle Eocene Lisbon Formation is represented in the site
area by the Blue Bluff marl which forms the foundation |7

'. for structures and backfill in the power block area. The marl
; ) has a total thickness of about 70 ft in the site area. The
1' upper approximate 25 ft of the marl were exposed in excavations

and mapped in detail. A vertical section between el 108.6 ft
(final excavated grade) and 132 ft was exposed in the auxiliary
building basement extavation. Ten subunits were recognized and
mapped in this vertical section. The subunits, designated A
through J, are shown in figure 2.5.1-24.

Unit A, near the top of the excavation walls, is generally
above el 128 ft and includes the marl from this point up to the
upper contact of the marl with the Utley Limestone Member of
the Barnwell Group. It consists of dark gray silty to clayey
marl with very fine light gray to white fine sandy laminations,
which are undulatory and discontinuous. Scattered shell-

; ) fragments and well-cemented lenses of sand up to 0.1 ft thick
-- are present locally. The laminations are oriented parallel to

the lower contact of the unit, and parting along the lami-
nations is common. Unit A is dense and well consolidated.
Surfaces exposed to the atmosphere tend to dessicate rapidly.
Unit A interfingers with the underlying unit B. This is
especially evident in the south wall in the vicinity of
stations O + 70, 1 + 50, and 4 + 30. (See figure 2.5.1-24,
sheets 2, 4, and 5.) The contact with unit B is everywhere
gradational.

Unit B, directly beneath unit A, is continuous around the
auxiliary building basement walls and varies from 1 to over
4 ft in thickness. It consists of massive to faintly laminated-s

i gray sandy marl. It has a sugary texture and does not tend to
'

dessicate as readily as unit A. This property provides an easy
means for differentiating the units after exposure to the
atmosphere. Unit B is dense but poorly cemented and contains
widely scattered shell fragments.

A subunit of B, designated B , has been identified and is pres-t
ent locally within B. This subunit consists of laminated sandy
marl, which is locally fossiliferoun. Subunit B t has beenmapped at the base of B in the easterly portions of the north
cnd south wall and the east wall. (For example, see figure
2.5.1-24, sheet 3.) The contacts between B and B t are highly,

gradational.
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Unit B is in turn underlain by a thin, relatively discontinuous
but laterally extensive limestone, designated unit C. This
limestone is light gray, well indurated, and exhibits con-
choidal fracture. It is continuous in the west end of the
south wall but becomes discontinuous east of station 0 + 80.
East of station 3 + 65, the limestone becomes a series of
small, irregular discontinuous pods at varying elevations.
(See figure 2.5.1-24, sheet 4.) Where exposed in the north,
east, and west walls, the limestone forms discontinuous lenses
at a relatively consistent elevation. It averagen about 1 ft
in thickness and dips slightly to the east, being present at
about el 127 to 128 ft at the west end of the auxiliary
building and 125 ft at the east end.

During excavation of the auxiliary building basement, the
irregularity of portionc of unit C led to a special study to
determine whether the irregularities could be related to fault
offset. The concern was that lenses and pods of the limestone
occurring at slightly different elevations might have been
offset from one another. The study focused on an area of the
south walls at station 2 + 80 and the north wall at station
1 + 70. (See figure 2.5.1-24, sheets 2 and 4.) As both exca-
vation and mapping of stratigraphically lower units progressed,
it became very evident that the irregularities of unit C were
due to processes other than faulting. The continuity of the
lower units in the areas of interest precluded the possibility
of fault offret. A report was prepared''' which concluded that
the only plausible explanation for the observed irregularities
was a combination of erosional and depositional processes.

Underlying the limestone of unit C is medium gray, highly fos-
siliferous, sandy to silty marl, designated unit D. This zone,
averaging 8 ft in thickness, is continuous around the walls of
the auxiliary building excavation. The lithology of unit D is
very uniform and its upper and lower contacts are quite sharp.
An abundance of pelecypods rgtaining both valves characterizes
this unit. Near the base, a number of very hard, lime-cemented
pods and lenses are present at roughly equivalent elevations
and have highly gradational contacts with the surrounding marl.
These pods and lenses are believed to represent accumulations
of calcium carbonate cement leached from the surrounding
fossiliferous marl. They are collectively considered to be a
cubunit of D, designated Di.

Unit E underlies D and is a thin, relatively continuous impure
limestone. It is light gray, very well indurated, and fossil-
iferous. It averages 1 ft in thickness and varies in elevation
from 121 ft in the northwest corner of the auxiliary building
to 116 ft in the southeast corner. Locally, unit E is diffi-

This is seen in the north wallcult to distinguish from Di.
between stations 1 + 40 and 1 + 70 (figure 2.5.1-24, sheet 2)

2B-8
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where E' is discontinuous and D is represented by some fairlyt

continucus lenses. In these cases unit E is arbitrarily
selected as the unit displaying the sharpest contacts with sur-,

( } rounding units, and the one stratigraphically in between the
\_/ overlying unit D and underlying unit F. The similarity between

portions of E and D suggests that both may be cemented
deposits resulting from leaching and redeposition of calcium
carbonate from the overlying fossiliferous deposits. The
relative continuity of E indicates a basic permeability change

/] occurring at that horizon in the geologic past. This is a
basis for differentiating the overlying unit D from the under-s>
lying unit F.

Unit F, like D, is a fossiliferous marl, which is continuous
around the basement excavatfan walls. It is medium gray, sandy
to silty, and varies in thickness from 1 to 4 ft. It is dense
and well consolidated but poorly cemented and tends to dessi-
cate upon exposure to the atmosphere. Unit F includes some
cemented limy pods similar to D t. These have gradational
contacts with the surrounding material and appear to be
secondary in origin.

Unit G is light to dark gray laminated marl, which is present
[) locally as lenses interfingering with units F and H. It is
A/ relatively continuous in the westernly portion of the south

wall but pinches out at station 1 + 50. It reappears between
stations 1 + 85 and 2 + 25 (figure 2.5.1-24, sheets 4 and 5)
but then disappears for the remainder of the south wall. It is
present in portions of the west and north walls and is absent
in the east wall. The unit is characterized by very fine
sinuous and discontinuous sandy laminations, scattered shell
fragments, and small lenticular clay pods. It contains
scattered carbonaceous lenses and is well consolidated.
Unit H underlies G and consists of massive gray marl, which is
continuous around the excavation. It is dense, well consoli-

7x dated, and poorly cemented. Shell fragments are sparse in the
) upper part of the unit but become increasingly abundant towards(' ''

the base. Unit H varies in thickness from 1 to 6 ft.
Unit I underlies H and is similar to unit E. It is a thin,
relatively continuous light gray impure limestone, which-is

es generally less than I ft thick. It is continuous around the/ ) excavation walls with the exception of the east wall between
" station 0 + 79 and the south end of thetwall where it is '

absent.

Unit J, the deepest marl unit exposed in the auxiliary building
c excavation, consists of medium gray, massive, fossiliferous

f | marl similar to the stratigraphically higher units D and F. It
is continuous around the excavation walls with the exception of

2B-9
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the east end of the excavation where the upper contact of the
unit dips beneath the base of the excavation.

From the preceding descriptions it is seen that the portion of
the marl section exposed in the auxiliary building excavation
represents cycles of fossil abundance and absence, interspersed
with the formation of secondary limestone pods and lenses as a
result of leaching of calcium carbonate from fossiliferous
zones. Erosional and depositional processes have combined to
create some of the interfingering of units as well as irregu-
larity of some of the limestone layers.'''

*

The upper contact of the Lisbon Formation was exposed around
the perimeter of the power block excavation because it exists
at an elevation higher than the top of the more localized

ThetopoftheLisbonFormation|7auxiliary building excavation.
Thiscorresponds with the top of the Blue Bluff marl.

upper contact was examined in detail and surveyed. It varies
from a high elevation of 138.6 ft on the north side of the
excavation to a low of 132.0 ft on the south side. The contact
is erosional with very minor relief present. The uppermost few
feet of the marl is locally weathered to a greenish color, and
bioturbations (disturbance of the sediment due to the activity
of organisms) were noted locally. |
2B.3.3.3.3 Barnwell Group

Deposits of the upper Eocene Barnwell Group overlie the Blue
Bluff marl of the Lisbon Formation and include all of the sedi-
ments exposed in the side slopes of the power block excavation.
The contact between Barnwell Group and Lisbon Formation
deposits is a disconformity, representing a hiatus in the
depositional history of the site.

Ac mentioned previously, four distinct units within the
Barnwell deposits have been recognized and are described in
this section. These units include, from oldest to youngest: |h.

The Utley Limestone Member, the Twiggs Clay Member, the
Irwinton Sand Member, and the Tobacco Road Sand Member. These
units are illustrated in the stratigraphic column in figure
2.5.1-22.

Although examined and described in detail, the deposits between h
the top of the Blue Bluff marl and approximate el 170 ft could
not be mapped in detail. (See figure 2.5.1-23.) Consequently,
the geologic map of the power block Excavation (figure
2.5.1-23) shows only the detailed lithology of the Tobacco Road
Sand and the upper portion of the Irwinton Sand. This was due
to extensive slumping of the slopec when excavation and |h
dewatering were suspended during the period between September

2B-10 Amend. 7 5/84
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observed which might indicate a hydraulic connection with the
deeper artesian aquifer below the marl.

[^) Seepage from the side slopes of the power block excavation con-
Am/ tinued duri~ng this period with gradual decline in the elevation

of the top of the seepage zone. The zone of seepage was effec-
tively obscured when the side slopes were lined with a blanket
of riprap up to el 160 ft. Temporary construction dewatering
was continued throughout a sicnificant portion of the |7I~T- construction period.

'

V
2B.3.4 EXCAVATION AND FOUNDATION CONSIDERATIONS

28.3.4.1 General

The excavation for the power block structures for Units 1 and 2
at the VEGP site is roughly square in shape, with two access
ramps exiting from the southeast and southwest corners of the
excavation. It measures approximately 1400 ft on an edge at
the top and 1000 ft on an edge at the toe. The side slopes
were cut a gradient of 2:1. The total excavated volume in the

f) power block was approximately 5 million yd' including theV access ramps.

The. original ground surface in the power block area varied from
an elevation of about 200 ft to slightly over 230 ft. The
major portion of the excavation bottomed in the marl layer at
approximately el 130 ft.

Within this larger excavation, a deeper localized excavation
was made for the auxiliary building basemat. This consisted
of a rectangular area measuring approximately 120 ft by 440 ft.
The base of this excavation was at el 108.6 ft, and the walls
were' cut vertically with-a horizontal bench at el 118 ft. The
other major power block structures are founded primarily on

s j structural backfill at elevations above the floor of the exca-
vation.

.

.

The excavation is shown in plan view in figure 2.5.1-23. This
figure shows only the access road at the southeast corner since 1,

/~q the one in the southwest corner was graded after geologic
( j mapping had been performed on the slopes as shown in the !

figure.'"

s i

Excavation work was started in May 1974 and postponed on
September 12, 1974. The bottom elevation of the excavation

7x averaged approximately 145 ft at this time and close to

v} - 900,000 yd8 of excavation remained. The excavation workg

|

|
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renumed by February 1977, and the auxiliary building excavation
was bottomed out in October 1977.

2B.3.4.2 Excavation Procedures'

Excavation work started and progressed very rapidly in the
upper sands above the water table at el 160 ft. A large fleet
of bulldozers and scrapers was assembled for the job. Very
li ttle, if any, ripping was required because of the sandy
nature of the deposits; and progress was extremely fast,
attaining a maximum rate of 120,000 yd8/ day at the peak of
activity. Upon reaching the water table, excavation progress
was significantly slowed because of the tendency of the equip-
ment to mire in the saturated sands. At this point construc-
tion dewatering was begun. The procedures utilized for
dewatering are discussed in the following section, but the
general approach consisted of trenching a system of parallel
ditches to permit drainage from the area between the ditches.
Once dry, these areas would be excavated by bulldozers and
scrapers while the ditches were progressively deepened to main-
tain dry conditions between the ditches. Excavation below
water in the ditches was accomplished by means of two drag-
lines.

When the excavation teached the zones of hard Utley Limestone
described earlier, limited blasting of the rock was utilized to
facilitate its removal. Since the limestone to be removed
directly overlaid the marl, which was to form the foundation
for structural backfill, it was necessary to control the
blasting in such a manner as to protect the underlying marl
from damage.

First, the stipulation was made that the contractor not use
explosives if conventional methods could be used, even if some
difficulty resulted. Further, the use of explosives would be
discontinued in any case, if, in the opinion of the engineer,

|hthe marl might be damaged as a result of blasting. Blast holes
were not permitted to penetrate lower than el 135 ft, and a
minimum stem of 18 in. was recommended below the charge in each
hole. It was recommended that no blast holes exceed 3 in. in
diameter and that the maximum charge weight should not exceed
30 lb per delay. The maximum allowable powder factor was set
at 1 lb/yd'. |h
Because of the concern for protecting the marl, only very
limited blasting of the limestone was performed. The major
portion of the rock was removed by first breaking it with a
hydraulic ram mounted on a backhoe, then loading it out with
conventional equipment. |

2B-16
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Excavation of the marl was accomplished by ripping, followed by
conventional earth moving. The auxiliary building basement
excavation was cut with bulldozers and front-end loaders.

- Trimming of the walls was accomplished with a backhoe. Some of
the hard, indurated limestone layers within the marl described
in paragraph 28.3.3.3.2 were first broken with the backhoe-
mounted hydraulic ram, then removed by front-end loader. Fine
grading of the floor of the power block was accomplished with
motor graders in areas underlying future structural backfill
and with Gradalls in the nuclear service cooling water tower
foundation areas. In the foundation areas, shovels and air
hoses were used for cleanup of loose material.

2B.3.4.3 Construction Dewatering

The construction dewatering system utilized in the power ulock
excavation consisted of a system of east-west dewatering
ditches connected by a north-south ditch leading to a sump and
pumping plant in the southwest corner of the excavation.
Because of the low permeability of the deposits, the dewatering
consultant, Mr. R. Y. Bush, decided that a conventional well-
point system would be ineffective, hence the ditch and sump
approach.''' This scheme proved to be successful when the

' invert elevation of the ditches was maintained 15 to 20 ft
below the adjacent grade. This permitted conventional pro-
cedures in reasonably dry materials.

Upon reaching the marl, the system of ditches and sump was
replaced by a perimeter drainage system as shown in fig-
ure 2.4.12-3. This consisted of a buried porous concrete pipe
around the perimeter of the power block excavation feeding into
three small sumps at the toe of the south slope. Water pumped 7
from the sumps was discharged to debris basin No. 1 southeast
of the power block. The buried porous concrete pipe was encased
in a granular filter material which was carried up the nurface of
the adjacent 2:1 slope to about el 160 ft. This filter blanket'

was placed so that there was a minimum of 4 ft of filter;

material measured horizontally from the face of the slope out
to the face of the filter blanket. (See figure 2.4.12-3.) -

This dewatering scheme proved to be entirely successful and
.

construction in the marl layer was able to proceed under
totally dry conditions.

28.3.4.4 Slope Protection

During the early stages of excavation, intense rainfall of
short duration caused severe erosion of the 2:1 cide slopes of
the power block excavation. The uncemented sando rapidly

2B-17 Amend. 7 5/4
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washed out forming deeply incised gullies in some areas. These
gullies were backfilled with the native soil material and local
areas of the slope regraded. One auch area is seen on the geo-
logic map (figure 2.5.1-23) in the upper part of the east slope
between stations N83 + 00 and N84 + 00. Another larger area
exists in the south slope of the access ramp each of station
E100 + 00. After regrading the eroded areas, berms were con-
structed around the tops of the slopes to control runoff. The
surfaces of the slopes were sprayed with the chemical stabili-
zing agent Petronet, a colorless liquid that sets up and tends
to bond the sand grains together. These measures proved to be
reasonably successful in controlling further erosion.

After the resumption of excavation work in 1977, erosion
problems further down the slopes were encountered due to
seepage of the perched ground water out of the slopes. Since
stabilizing agents were expected to be ineffective under these
conditions, the lower portions of the clopes were blanketed
with riprap to improve stability. The riprap was subsequently
covered with a finer grained filter transition material.

Where the 2:1 slopes intersected the cavernous limestone
deposit, several cavitics of varying sizes were exposed in the
slopes. The largest of these existed in the northwest corner ||
of the power block and had an opening measuring 10 ft by 10 ft.
This cavity extended back into the slope some 30 ft before
narrowing down to a small cize. Other small cavities were
encountered at varying intervals all along the north cide of
the power block excavation. It was necessary to fill these
cavities so that an effective buttress would be formed against
which the future structural backfill could be placed and
compacted. This consideration did not require complete filling
of the cavities since a prism of fill material placed in the
entrance and extending some distance into the cavity would
provide an unyielding mass against which the structural
backfill could be placed. The cavities were first cicaned of
loose debris, then backfilled with crushed rock (Georgia State
Standard No. 467). The crushed rock was packed into the h
cavities by means of a 20-ft-long ram attached to the blade of
a bulldozer. This method proved to be very successful and
actually resulted in the crushed rock being forced into small
crevices, offecting an essentially complete filling of some of
the cavities. The large cavity in the northwest corner was

||heffectively filled in this mar.nor. From the volume of crushed
rock forced into the cavity, it was estimated that the cavity
was completely filled to at least a distance of 25 ft back of
the entrance.

To retard crosion of temporary slopes in Category 1 backfill
placed in the power block excavation, these slopes were sprayed h
with a commercial compound known by the trade name Glassroot.

2B-18
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It consists of a glass fiber material which was sprayed onto the
slope and then coated with a film of asphalt emulsion. This
proved to be effective in controlling erosion of the compacted

'

sandy backfill but only for a limited period of time. By late 7
~

1979, the glassroot/ asphalt coating began to show signs of
excessive deterioration. Consequently, the slopes were stripped
clean and recoated with gunite, which proved to be more durabic
and easier to maintain.

c

i 2B.3.4.5 Foundation Cleanup and Protection

As mentioned previously, the marl at final grade in foundation
areas was exposed using either a motor grader or Gradall.
Loose material was then removed by shovel, broom, and airhose.
On the vertical walls of the auxiliary building excavation,
final trim to neat line was accomplished with a backhoe
followed by pick and shovel and airhose techniques.

In all cases where final grade was exposed and cleaned off, the
marl surface had to be covered in a manner approved by the
geologist within 24 h of exposure. On horizontal surfaces the
marl was covered either by structural backfill or by mudmat

y concrete depending upon whether the particular area exposed was
) in a foundation or backfill area. The vertical walls of the

>

auxiliary building basement excavation were coated with a
4-in.-thick layer of gunite reinforced with welded wire mesh.

In some cases temporary covers such as loose soil or plastic
sheeting were employed when the permanent cover material could
not be applied within the 24-h limit. In all cases the
temporary cover procedure was approved by either the geologist
or the Georgia Power Company inspector. Before placing the
permanent cover material in any foundation area, the marl was
inspected and approved by the geologist or soil engineer in
accordance with the procedures described in the following
section.

_

2B.3.4.6 Foundation Inspection and Approval Procedures

All areas of marl exposed and cleaned off in preparation for
placement of concrete or backfill were examined closely for any
evidence of loose or soft zones or geologic discontinuities.
After confirming the absence of such features, the inspecting
geologist documented the approval of the area on field founda-
tion approval forms. These field approval forms were trans-
mitted to the Georgia Power Covpany site personnel for per-
manent retention. At intervals, the forms were countersigned
by the supervising geologist and soil engineer for the project.
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In addition, photographs of the foundation areas were taken. <

These were logged and transmitted to Georgia Power Company for
permanent retention in the field office.

O
28.3.4.7 Foundation Testing

As a part of the general marl geologic mapping and inspecting
functions, it was decided to carry out a program of coring and
testing samples of the marl to confirm the material properties
used for design. It was desired to obtain samples for record
purposes. The coring and sampling operation was performed
under the direction of the geologist and inspector, and the
test assignments were made by the soils engineer. 7

A total of 38 core holes was drilled by rotary methods in the
floor of the power block excavation at locations selected by
the geologist. The hole locations are shown in figure
2.5.1-23. The marl was cored to depths between 4 and 11 ft
beneath the ground surface. Four-in.-diameter core samples
were obtained, labelled, and placed in wooden boxes for perma-
nent storage at the site. Samples for testing were selected by
the geologist. These were then wrapped in cellophane, sealed
with wax, and placed in special boxes for transportation to the |||laboratories of Law Engineering Testing Company in Atlanta.

A total of 31 core sampics was tested for moisture content,
bulk unit weight, unconfined compressive strength, and shear
strength from one-point unconsolidated-undrained triaxial shear
tests. The average wet unit was found to be 105.6 lb/ft',
while the average moisture content was 36.2 percent. The

'
average deviator stress at failure in the strength tests was

239.14 k/ft (272 psi). A complete summary of test results is
found in appendix 7 of reference 1. The results obtained are
in the range anticipated and show that the marl is a competent
foundation material.

G-

2B.3.4.8 Foundation Rebound Monitoring

In order to monitor the rebound occurring in the Blue Bluff
marl layer as a result of removal of approximately 100 ft of
the overlying materials, the specialist firm of Goldberg,
Zoino, Dunnicliff Associates was commissioned to provide
in situ instrumentation. A total of nine heave points was
installed at the bottom of drill holes made for this purpoco.
The heave points were installed at the locations shown in fig-
ure 2B-1, between approximate el 104 and 126 ft.

|hThroughout the excavation period, elevation changes of the
heave points were surveyed. The measured heave is summarized
in the table below:

2B-20 Amend. 7 5/84
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Period
Measured Heave

Heave Point No. From To (in.)

: 1 6/22/74 8/07/77 1.1
2 6/16/74 6/22/76 1.4
3 6/16/74 10/02/74 0.6 |
5 6/16/74 2/26/77 1.7 <

7 6/16/74 6/05/77 1.2
9 6/30/77 8/07/77 1.5

More' complete data is precented in appendix 6 of reference 1.

The measured heave was substantially less than that predicted. :

; 2B.3.5 CONCLUSIONS

. The detailed geologic mapping of: the strata exposed in the
: power block excavation at the VEGP site has better defined the

| structure and stratigraphy of this area. A much more compre-'

hensive and detailed picture of the site geology has emerged as
a result of this effort. The general conclusions of the

i_ } PSAR'"' have been confirmed. *
'

Two separate marker horizons in the.Irwinton Sand have been
mapped around the side slopes of the power block. Both hori-
'zons are continuous and unbroken,. demonstrating the absence of
-faulting in these materials. The upper contact of the strati-

| graphically lower Blue Bluff marl of the Lisbon Formation has |7|' been mapped with survey accuracy and has also been found to be
'

uninterrupted by offsets. Subunits within the marl have been
mapped around the walls-of the auxiliary building basement
excavation. These zones were likewise found to be undisturbed
by faulting. Minor stratigraphic irregularities noted were
shown to be related to erosional and depositional

L ,- processes.*** ,

;k_'

Surface depressions and subsidence' features mapped in the upper
! sands were found to be related to collapse of solution cavities '

-in.the underlying limestone. Detailed' examination of the
. exposed marl .and surveying of its upper surface configuration,

! - - has shown that the marl is free of solution cavities such;as
[) those~present in the overlying limestone. The marl.was found'/ to'contain no freely draining water and its function.as an

aquiclude was confirmed.

-Where-the side slopes of the power block intersected' solution
;c ; cavities in-the' limestone layer, these cavities were backfilled

( ). with crushed ~ rock to provide a firm buttress against which.
's

2B-21 JAmend. 7 5/84-,
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structural backfill could be placed and compacted. The back-
filling of the cavities was inspected and found to be adequate.

Areas of the marl exposed at final grade were inspected, g
approved, and protected in an adequate manner as described in W
the report. All foundation areas inspected were found to
expose sound competent marl suitable for supporting the
backfill and plant structures.

The coring and testing of the marl at selected locations in the
power block yielded results which confirm the design parameters
used. Results of the rebound monitoring program showed that
the measured rebound was less than that predicted, giving addi-
tional evidence of the competency of the marl.

The results of the geologic work described in this report lead
to the conclusion that the VEGP site is suitable for design and
construction of a multiple-unit nuclear generating plant. No
geologic hazards were found to exist that might affect safety
and licensing considerations.

O

O

O

O

2B-22
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representative sample. This connection is located close to the
same weld connection at the pump discharge and is in the same
relative position in each loop.

The hot and cold leg bypass manifold discharge lines join
downstream of the manifold and discharge into a common line.
The combined bypass flow passes through a flow indicator before
being discharged to the suction side of the reactor coolant
pump.

Resistance temperature detectors extend directly into the flow
'

paths to minimize the instrument time delay. Two isolation
valves in series are provided on each side of the temperature
detector manifold to allow for resistance maintenance. The
valve nearest the connection to the main coolant piping is
located abcVe the elevation of the reactor vessel nozzles to
permit valve repair during cold shutdown, without draining the
RCS. In addition, vents and drainn are provided for each
manifold, to be used in conjunction with the isolation valve
for maintenance.

Signals from the temperature detectors are used to compute the
reactor coolant AT (temperature of the hot leg, T minushot,'''; the temperature of the cold leg, Tcold), and an average reactor 7

f coolant temperature, Tavg. The LT and Tavg for each loop isindicated on the main control board

5.4.3.3 Design Evaluation

Piping load and stress evaluation for normal operating loads,
seismic loads, blowdown loads, and combined normal, blowdown,
and seismic loads is discussed in section,3.9.N.

5.4.3.3.1 Material Corrosion / Erosion Evaluation
'"

The water chemistry is selected to minimize corrosion. A
periodic analysis of the coolant chemical composition is
performed to verify that the reactor coolant quality meets the
specifications. (See subsection 5.2.3.)
Periodic analysis of the coolant chemical composition is
performed to monitor the adherence of the system to desired-

,

- reactor coolant water quality listed in' table 5.2.3-3.
Maintenance of the water quality to minimize corrosion is
accomplished using the CVCS and sampling system which are
described in chapter 9.

The design and installation are in compliance with the ASME
Code, Section III. Pursuant to this, all pressure-containing

5.4.3-5 Amend. 7 5/84
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welds out to the second valve that delineates the RCS boundary
are accessible for inservice examination as required of ASME
Code, Section XI, and are fitted with removable insulation.

O
5.4.3.3.2 Sensitized Stainless Steel

Sensitized stainless steel is discussed in subsection 5.2.3.

5.4.3.3.3 Contaminant Control

Contamination of stainless steel and Inconel by copper, low
melting temperature alloys, mercury, and lead is prohibited.
Colloidal graphite is the only permissible thread lubricant.

Prior to application of thermal insulation, the austenitic
stainless steel surfaces are cleaned and analyzed to a halogen
limit of 0.0015 mg chloride /dm and 0.0015 mg fluoride /dm22

5.4.3.4 Tasts and Inspections

The RCS piping quality assurance program is given in table h
5.4.3-2.

Volumetric examination is performed throughout 100 percent of
the wall volume of each pipe and fitting in accordance with the
applicable requirements of Section III of the ASME Code for all
pipe 27 1/2 in, and larger. All unacceptable defects are
eliminated in accordance with the requirements of the same
section of the code.

A liquid penetrant examination is performed on all accessible
surfaces of each finished fitting, in accordance with the
criteria of the ASME. Code, Section III. Acceptance standards
are in accordance with the applicable requirements of the ASME
Code, Section III.

'

The pressurizer surge line conforms to SA-376, Grade 304, 304N,
or 316 wi th supplementary requirements S2 (transverse tension
tests) and S6 (ultrasonic test). The S2 requirement applies to
each length of pipe. The S6 requirement applies to 100 percent
of the piping wall volume.

.

The end of pipe sections, branch ends, and fittings are
machined back to provide a smooth weld transition adjacent to
the weld path.

O

5.4.3-6
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6.1.2 ORGANIC MATERIALS

/^x 6.1.2.1 Protective Coatings
b ~

Certain coatings, which are in common industrial use, may
deteriorate in the post-accident environment and may contribute
substantial quantities of foreign solids and residue to the
containment sump. Consequently, protective coatings used
inside the containment, excluding components limited by size(~w)(, and/or exposed surface area, are demonstrated to withstand the
design basis accident (DBA) conditions and meet the intent of
American National Standards Institute (ANSI) N101.2 (1972),
Protective Coatings (Paints) for Light Water Nuclear Reactor
Containment Facilities, as well as the recommendations of
Regulatory Guide 1.54, Quality Assurance Requirements for
Protective Coatings Applied to Water-Cooled Nuclear Power
Plants. Information regarding conformance with Regulatory
Guide 1.54 is provided in table 6.1.2-1 and further conformance
information for nuclear steam supply system (NSSS) equipment
has been submitted to the Nuclear Regulatory Commission (NRC)
for review via reference 1 and accepted via reference 2.

f'T A. Regulatory Guide 1.54 is imposed for items located
(_) within the containment building as follows:

1. For shop priming of liner plate, structural steel,
and fabricated shapes.

2. For shop priming of fabricated pipes, tanks, heat-
ing, ventilation, and air-conditioning (HVAC)
ducts, and equipment.

3. For field finish painting of steel where called
for in drawings and specifications.

4. For surfacing of concrete where indicated inf') drawings and specifications.
Rj

B. Regulatory Guide 1.54 is implemented by requirements
as follows:

1. Use of specific coatings systems which are
f~') prequalified to ANSI N101.2.
v

2. Surface preparation standards.
s

3. Surface profile requirements.

7m
E

6.1.2-1
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4. Application of the coating systems in accordance
with the paint manufacturer's instructions.

5. Inspections and nondestructive examinations.

6. Identification of all nonconformances. Coatings
which do not conform with Regulatory Guide 1.54 are
limited in use and are evaluated on a case basis

7relative to impact on plant safety. An inventory
of unqualified coatings is maintained to ensure
appropriate control of coatings inside containment.

7. Certifications of compliance and/or documentation
procedures to satisfy project requirements.

8. The vendor's procedures are subject to review
prior to application, and the vendor's
implementation of the specification requirements
is monitored.

C. Regulatory Guide 1.54 is not imposed for the
following:

.

1. Surfaces to be insulated. g
2. Surfaces " contained" within a cabinet or

enclosure; for example, the interior surfaces of
ducts.

3. Field repair to any small areas previously coated
with a qualified coating system such as:

7

a. Bolt heads, nuts, and miscellaneous fasteners.

b. Damage resulting from spot, tack, or ctud
welding.

hField touchup and repair of large areas shall be
in accordance with Regulatory Guide 1.54.

4. Small " production line" items such as small
motors, handwheels, pipe supports, snubbers,
electrical cabinets, control panels, loudspeakers,
etc., where special painting requirements would be himpracticable.

5. Stainless steel or galvanized surfaces.

6. Coating used for the banding of piping.

O7. Concrete designated to rtceive a sealer coat only.

6.1.2-2 Amend. 7 5/84
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17D. The majority of the coatings specified for use inside
the containment are the inorganic type (ethyl silicate,

inorganic zine). The mode of failure of inorganic
zinc is powdering rather than blistering and

_ delamination. This failure modo minimizes the
accumulation of solid debris in the containment sumps.
Any particles of appreciable size that do occur either
settle out prior to reaching the sump screens or are
trapped by the sump filter screens. The screen^'

; opening size (1/8 in.) is smaller than the line
piping, the residual heat removal heat exchanger
tubes, the spray nozzles, pump running clearances, and
clearances in the reactor core so particles that could
potentially block the system are filtered out. (Refer
to section 6.2 for a discussion of the sump design and
consideration given to screen clogging.)

A coating schedule for items inside the containment is given in
tables 6.1.2-2 and 6.1.2-3. Approximate paint film thickness
and exposed surface area for major components and structures
inside the containment are also provided. The painted areas of
valve operators, miscellaneous parts on the reactor coolant

- pump drives, and instrumentation are considered insignificant.
-Exposed concrete in the containment is coated as indicated in

-i table 6.1.2-2.

Protective coatings for use on NSSS components in the reactor
containment have been evaluated as to their suitability in
post-DBA conditions. Tests have shown that the inorganic zinc,
epoxy, and modified phenolic systems are the most desirable of
the generic types evaluated for use insido containment. Thisevaluation''' considers resistance to high temperature and
chemical conditions anticipated during a loss-of-coolant
accident, as well as high radiation resistance.

6.1.2.2 Other organic Materials

A listing of other organic materials in the containment is
included in table 6.1.2-4. The materials listed are not pro-tective coatings applied to surfaces of nuclear facilities.

1
i

6.1.2-3 Amend. 7 5/84
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TABLE 6.1.2-1 (SHEET 3 OF 4)
Position on %$$S COe00nentsPosition on 9Rn-M$$$ Cowponents

Reculatory Cuide 1.9 Position o Electrical cabinets.
4. Application of the coat-

flate documenta* ion Consi s- ing systems are made Since these i tems a re p rocu red f rom a
tent with the r.* qui rements in accordance with the t a rge numbe r o f vendo rs, a nd individuallyof Appendix 8 co 10 CFR 50 pa int manufacturer's have very small surface areas, it is notis also censidered
acceptable. p ractica l to enforce the complete set ofdetailed instructions.

requi rements which a re appliedstringent
5. Inspections and non- to Category 1 items. Another painting

destructive testing specification is used an these procure-
This specification de-are performed. ment documents.fir:es to the vendors the requirements for:

6. %onconformances are 7identified and Use of specific coating systems which7.evaluated as discussed a re qua l i f ied to A%S t N101.2.
i n pa ra g ra ph 6.1. 2.1. B .

2. Surface prepa ra t ion.
7. Certifications of cc.u-

p t s ance and/o r dacu- Application of the coating systems in3.mentation pr0cedures accordance with the paint manuf ac-
a re fu rn i shed to turer's instructions.sa t i s fy project require- 4

Mments. O
T

D. Sect:cos 3 and 4 of AMSI D. Conform. Only cleaners / sol- The vendor's compliance with the require- ,8,wents which contain less than sents is also checked during quality as-
in the fE101. 4- 19 72 detineate 100 pps of halogens are surance surveil lance act ivi tiesquality assurar.ce require- acceptable. vendor's plant. These seasures of con- >ments for coating materials 4

and surface prepJration cf t ro l provide a high degree of assurance
sub st ra tes.

Coatings and that the protective coatings will adhere f ,

'

C$

cleanir.g materials used properly to the base meta l and with-
with stainless steel shculd stand the postulated accident environment
not be compounded f roe or within the coetainment busiding.
treated with chemical coe-
pounds containing elements category 3 - ssa t : Eculpmem
that could contribute toco rros s on, inte rg ranula r Category 3 equipment consists of the
cracking, or stress corro- folicwing:

sica cracking. Examples
of such chem a ca I compounds e T ra nsmi tte rs.
are those entaining chlor- |

. des, fluorides, lead, zinc, e Al a ra ho rn s.
copper, sulfur, or sercury

[ wtere such eleserts are e SaalI instruments.
leacf*able or wnere they
could be released by break- e Valves.(j

3 down of the chemical cos- Heat ewchanger supports.O.,
pc4#ds ur. der espected

,

e
-

envirormentst cordi t ions i t ems a re p rocured f rom se se ra l |Thss These(e.g., by radiation). dif ferent vendors and are painted by the |t im e ta t ica is ret intended
to crchibit the use of tri- ver.cor en accordance with conventional i

N chlorotri-fsuoroettane ir.dustry practices. Because the total |en
' wasch meets time require- ewposed surface a rea i s ve ry sma l l ,

ments o f Mi l i ta ry Spec i fi- Westinghouse does not specify furtherm
**

cateca MIL-C-81302b for

|
1

|- ... - -- . - --

. __ -

.A _'



-_..__._.w.---. - -- - - - - ----n.-- _ _ _ _ - .

* <3

6

L

f (

i

{

I
I I

h,
l

?

!

O
L

1 t

I

1

\ l
I

t e
,

f I
iR

.

l'

f
r i

i

l

i

I,

'
|e
,

't a

P

t

e i,
J

'

t

I
'

.

k
i

t

!

I
u

f
r r.

I.
:

e:'

e

l4

h
i 1,

i

.

I t i
'

| I.
>

i :
d T

i

)
i

<

f 8

,

o i
I t

,i* e r o

s

j f I r
'

s ,. ,

k



. _

*h
.. . -(

e

, (~ VEGP-FSAR-6
,

a q'i'i D. Active components of the containment spray system are
capable of being tested during plant operation.

_.

Provisions are made for inspection of major components

q(~}/ at appropriate times specified in ASME Boiler and
.%- Pressure Vessel Code, Section XI.

E. The containment spray system components are designed
to remain functional during the accident environment
and to withstand the dynamic effect of the accident.

F. The containment spray system in conjunction with the
containment cooling system is capable of removing

,

sufficient thermal energy and subsequent decay heatx

ik % ~ ~+ from the containment atmosphere following the

h - [g, (
, containment pressure'below design values.L*y_

postulated LOCA or MSLB accident to maintain thei

;y
G. The containment spray system is designed andg- _" fabricated to codes consistent with Regulatory:c, ,"'

~VJ _, Guide 1.26 as described in table 3.2.2-1 and Seismic
p^ Category 1 in accordance with Regulatory Guide 1.29.

s' The power supply and control functions are in,

'N accordance with Regulatory Guide 1.32.
Ov

at 6.2.2.2.1.2 Power Generation Design Bases. The containment
spray system has no power generation design bases.-

$.
:\
(/ '6.2.2.2.2 System Design
i

h, *

ji -6.2.2.2.2.1 . General Description. The containment spray system
q~ . is designed to the codes and standards identified in table'

3.2.2-1; flood design is discussed in section 3.4; missile
26, protection is discussed in-section 3.5. Protection against

p E sq - dynamic effects associated with the postulated rupture of

(/i ) piping is discussed in section 3.6. Environmental design and s

equipment qualification is discussed in section 3.11. The
"3
'f . actuation system is. discussed in section 7.3.

w
6.2.2.2.2.2 System Description. The containment spray system,. -, y

[ 6''' e shown schematically in figure 6.2.2-3, consists of two pumps,
A-- spray ring headers and spray nozzles, valves, and connecting

g - piping. Initially, water-from the-refueling water storage tank-'

,

7 (RWST) is mixed with NaOH from the spray additive tank and is
used for the containment spray followed by water recirculated
from the' containment er.argency sump..,y

J 1

(/
(jN

_

s

ef4a M; jj$.h
- ,

.6.2.2-7
g
7-nrr z . i
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At the RWST low-low level alarm the operator may initiate
switchover of the emergency core cooling system (ECCS) pumps to
the recirculation mode of operation. Following ECCS switchover
the operator manually realigns the spray system to take suction
from the containment emergency sumps. The RWST is sized to
give the operator a minimum of 20 min from receipt of the ow

alarm until initiation of switchover. Adequate transfer
allowance is provided to allow the operator to perform the
switchover sequence without securing the containment spray
pumps. The total amount of borated refueling water injected
into the containment by the charging, safety injection,
residual heat removal, and containment spray pumps will provide
a sump pH of 8.5 or above when mixed with the contents of the |7
spray additive tanks which have been injected.

No single failure can prevent the switchover of one of the two
redundant containment spray trains, which consists of a pump
and spray header arrangement. The containment pressure
transient analysis shows that only one of the two redundant
spray trains is necessary to prevent containment pressure from
reaching the containment design point. Thus, even if one train
is not available following the switchover, the remaining
operating train is sufficient to control containment pressure,
assuming that four of the eight containment fan coolers are
also in operation.

6.2.2.2.2.3 Component Description. The mechanical components
of the containment spray system are described in this section.
Component design parameters are given in table 6.2.2-4. Parts
of the system in contact with borated water are stainless steel
or an equivalent corrosion-resistant material.

Corrosion tests have been performed on the materials that the
spray would come in contact with, e.g., the paint on the inside
of the containment structure. (Tests are detailed in
WCAP-7825.) These tests have shown that no significant amount
of corrosion products is produced. Those corrosion products or
any chemical precipitation of appreciable size that does occur
is trapped by the sump filter screen. The screen size is
smaller than the line piping, residual heat removal heat
exchanger tubes, and the spray nozzles, so that particles which
could potentially block the system will be filtered out. The
spray nozzle material (stainless steel, SA351) was chosen for &,

its resistance to corrosion. Tests have been performed on this W'

material in the same type of NaOH boric acid environment that
the nozzle would see during spray actuation. (Corrosion tests
of austenitic stainless steel are detailed in WCAP-7803.) The
resulting corrosion levels were very low.

O
6.2.2-8 Amend. 7 S/84
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6.4 HABITABILITY SYSTEMS

The control room habitability systems include missile
protection; radiation shielding; radiation monitoring; chlorine

(~)x 7
(_ and smoke detection capability; air filtration, adsorption, and

pressurization;'and air-conditioning, lighting, personnel
support, and fire protection equ.ipment. (Refer also to section
3.1 for a discussion on conformance with 10 CFR 50, Appendix A,
General Design Criterion 19.)

f~
The heating, ventilation, and air-conditioning (HVAC) equipment
discussed in this section is also discussed in subsection 9.4.1
which is directed toward normal use of the equipment. This
section only addresses emergency service requirements and the
response and operation of control room HVAC equipment under
emergency conditions. Other equipment and systems are de-
scribed only as necessary to define their connection with con-
trol room habitability. Reference is made to other sections as
appropriate.

6.4.1 DESIGN BASES

/~' The safety design bases for the control room habitability sys-
( . tems are as follows.

The habitability systems provide coverage for the control room
envelope defined in paragraph 6.4.2.1.

The control room emergency ventilation and air-conditioning
system is capable of maintaining the control room atmosphere in
a condition suitable for prolonged occupancy throughout the
duration of any one of the postulated accidents discussed in
chapter 15.

The control room emergency ventilation and air-conditioning
system is capable of maintaining an environment suitable for
sustained occupancy for a five-person minimum, with higher;
occupancy levels for shorter periods of time.

Food, water, medical supplies, and sanitary facilities are
provided for a minimum sustained control room occupancy of five
persons for 5 days. The control room will have.approximately

.

}. -five hundred 130-mg potassium iodide tablets.

The radiation exposure of control room personnel through the
duration of any one'of the postulated limiting faults discussed
in chapter 15 does not exceed the limits set by 10 CFR 50,

_ Appendix A, General Design Criterion 19.

I IV

.
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The habitability systems provide the capability to detect and

|7protect control room personnel from smoke, chlorine, and
airborne radioactivity.

Respiratory, eye, and skin protection is provided for emergency
use within the control room envelope.

The control room essential HVAC system is capable of automatic
and manual transfer from its normal operating mode to the emer-
gency or isolation modes. Smoke, radiation, and toxic gas
detectors and control equipment are provided at plant locations
as necessary to ensure the appropriate operation of the system.

A single active failure of any component of the control room
essential HVAC system, assuming a loss of offsite power, does
not impair the ability of the system to function. Each train
of the control room HVAC system is connected to a separate and
independent Class 1E power supply. |3
The control room essential HVAC system is designed to remain
functional during and after a safe shutdown earthquake. All
airducts and their supports above the control room suspended
ceiling, as well as the ceiling itself, are Seismic Category 1.

The control room normal HVAC system is described in subscction
9.4.1.

Protection of the habitability systems in the control room from
wind and tornado effects is discussed in section 3.3. Flood
design is discussed in section 3.4. Missile protection is dis-
cussed in section 3.5. Protection against dynamic effects
associated with the postulated rupture of piping is discussed
in section 3.6. Environmental design is discussed in section
3.11. The fire protection system is discussed in subsection
9.5.1. The fire hazard analysis is discussed in appendix 9A.
The control room ventilation isolation is described in
subsection 7.3.6. The design of the control room habitability
system meets the intent of Regulatory Guides 1.52, 1.78,
and 1.95 as discussed in section 1.9.

O

.

O
O295V Amend. 3 1/84
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stainless steel, has face guards on both sides, and is
water and fire resistant. HEPA filter elements are
manufactured and tested prior to installation in
accordance with MIL-F-51068, as modified by Nuclear.-

* '

Regulatory Commission Health and Safety Informationi,

Issue.306. The. filter element minimum acceptance cri-
terion is removal of 99.97 percent of 0.3-pm

; thermal-generated, monodispersed dioctyl phthalate
particles.

l( ) E. Carbon Adsorbers
f
i The carbon,adsorbers for the essential air handling

units are of the bulk type, are 4 in. deep, and have,

an all-welded design. The carbon adsorbers are a4

rechargeable type. Minimum air residence time in the
carbon is 0.5 s at a nominal face velocity of

| 40 ft/ min. An 8 x 16 mesh-of impregnated, activated
charcoal is used in each filter...

[1 F. Cooling Coil i

; '

'

The cooling coils are of nonferrous construction with
. copper fins mechanically bonded to seamless 90 percent :

copper /lO-percent-nickel tubing. Coils are arranged
>

for_counterflow operation using chilled water. The '

tube bundle is enclosed in a stainless steel frame.
Coils are arranged for. horizontal airflow and are pro-
vided with inlet and. outlet piping, vent, and drain
connections. The chilled water system is discucsed in-

subsection 9.2.9. The cooling coil is Seismic
Category 1 and American Scciety of Mechhnical
Engineers Section III, Class 3.

) G. ~EmergencyLFiltration Train Fans

, . The emergency' filtration train fans are Seismic'' "'/ Category l'and are~ capable of delivering
8J 25,000-ft / min flowrate with all filters at their-.

~decign pressure drop. Fans:are chosen with a steeply
rising pressure-flow-characteristic to; maintain a [

,

- reasonable constant, airflow over the full filter train
ilife. . Fan and motor' materials.are suitable for oper-,,.

f(~T 'ation~underithefenvironmental conditions.-associated.\_)J .with the. postulated DBA,'in conformance with
L ' Regulatory' Guide l.5;2, as; discussed:in section 1.9.
!
, .

_

m ,
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H. Control Room Return Fan

The emergency control room return fans are Seismic
Category 1 and are capable of delivering
24,740-ft'/ min flowrate. Fan and motor materials are
suitable or operation under the environmental
conditions associated with the postulated DBA.

I. Ductwork and Dampers

The system ductwork and dampers are Seismic Category 1
and are designed in accordance with Regulatory Guide
1.52. Ductwork is redundant where required to provide
functional support to active components in meeting the
single active failure criteria. Leaktight ductwork
and bubbletight isolation dampers are provided, where
required, to isolate the system from unfiltered
outside air.

In general conformance with Position C4 of Regulatory
Guide 1.52 as discussed in section 1.9, accessibility
and adequate working space for maintenance and testing
operations are provided in the design and layout of
the air purification system equipment.

J. Control Room Access Doors

To minimize inleakage, the control room access doors
are equipped with self-closing devices that shut the
doors automatically following the passage of person-
nel. Alarms are also provided to annunciate if.any of
the doors are open after a changeover to emergency
operation. Two sets of electrically interlocked doors
with a vestibule between, acting as an airlock, are
provided at each of the two entrances and the emer-
gency exit to the combined control room and associated
spaces.

OK. Isolation Dampers

System isolation dampers are capable of automatically
closing in 6 s after receipt of an actuation signal,

|7as verified by manufacturer testing. The isolation
dampers are tested as bubbletight dampers for zero |hleakage.

L. Chlorine Detectors

Redundant chlorine detectors are installed in the con-
trol rcom ventilation outside air intake plenum.
These detectors indicate the presence of chlorine in
concentrations of 1 ppm. Response time is 8 s at

6.4.2-4 Amend. 7 5/84
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5 ppm chlorine concentration with the alarm setpoint
of 1 ppm.

|7/~N M. Radiation Detectors

.0
Redundant radiation detectors are installed in the con-
trol room ventilation outside air intake plenum.
Each unit is responsive to gaseous ectivity at concen-
trations as low as 10-' pC1/cm' of Xe-133. Airborne

(~N particulate and iodine activities are also detected.
_

A ,I The detectors are described in section 11.5.%

N. Smoke Detectors

Redundant smoke detectors are installed in each
control room ventilation outside air intake (a total
of four detectors). These detectors indicate the
presence of smoke entering the control room envelope
from outside. Redundant smoke detectors are also
installed inside the control room envelope. These
smoke detectors detect smoke inside the control room
envelope.

O Each smoke detector actuates an alarm in the control
\/ room on the HVAC control panel.

O. Breathing Apparatus

Self-contained portable breathing equipment with air
bottles is stored within the habitsbility area of the
control room. The quantity available is sufficient to
allow manning of five people for 6 h each for each
individual (30 h).

The remainder of the system, i.e., supply /recircu-
lation fans, exhaust fans, ductwork, and dampers, are
components that function during normal operation and

( ) are described in subsection 9.4.1.

m

..

t
,.

k_/
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6.4.2.3 Leaktightness

The exfiltration and infiltration analyses are performed usir.g
the methods and assumptions given in American Society of
Heating, Refrigerating, and Air-Conditioning Engineers Handbook
of Fundamentals and Regulatory Guide 1.78. The leakage rates
were calculated using the following equations:

A. Penetrations and Doors eq = 4005A YP
where:

q = leakage rate per unit leak path (fta/ min).

A = leak path flow area (fta),

P = differential pressure (in. WG).

4005 = unit conversion factor.

B. Dampers

OLeaktightness is determined from actual test data on
dampers.

The leak paths en:.r,idered are ductwork, piping, and electrical
penetrations; dampers and doors; and construction joints and
materials.

Table 6.4.2-2 provides a listing of leakage data and total
leakage rates for potential leak paths. For analysis of exfil-
tration from the pressurized control room envelope, a positive
1/4-in. WG pressure differential is considered for all leak

3paths resulting in a total outleakage of 260 ft / min. For
analysis of infiltration to the unpressurized control room _

envelope, a negative 1/8-in. WG pressure differential is consi-
dered for all leak paths resulting in a total inleakage of +

185 ft / min, although the control room envelope is pressurized3

during normal operation. The normal outside air supply is
designed to pressurize the control room to 1/4 in. WG and is
sized to deliver up to 3000-fta/ min flowrate into the control

hroom during the normal mode of operation. Based on the rate of
outleakage, this flowrate is adequate to maintain a 1/4-in.
positive pressure in the control room envelope during normal
operation.

O

6.4.2-6
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6.4.2.4 Interaction with Other Zones and Pressurized Equipment

The outside air intake duct is located such that:
p)( A. It is protected from the effects of a main steam line

break.

B. It minimizes the introduction of airborne radioactive
material from unit release points.

-

() C. It minimizes the introduction of diesel generator
exhaust and other noxious gases.

The probability of radioactive material, noxious gases, or
steam being transferred directly into the control room from
adjacent areas and buildings other than through the outside air
duct is minimized by the following design arrangements and con-
siderations.

A. The control room is maintained at 1/4-in. WG pressure
above atmospheric to prevent infiltration of. air
during normal conditions. The volume of the control
room and other' space protected by the habitability.

f-~g system is approximately 180,000 ft3 The outside air
T ,j supply of-3000 ft / min for the normal mode ensures3

pressurization of the area in excess of 1/4 in. WG so
that all flow of air through the potential leakage
paths, doors, ductwork, filtration units, and cable
penetrations is outward and not invard. The outside
air intake is through the plenum system at el 281 ft 0r

in. The inlet to the plenum is through openings at
the upper part of the building above the roof. The~
plenum system is designed as a Seismic Category 1
structure,- which is an integral part of the building
structure.

The two air intakes are located at the southeast and
g southwest corners of the control building. There is

. no' direct horizontal path from any sources of radio-
activity, noxious gases, or steam to the air intake.

B. The normal releases from the auxiliary, fuel handling,
and. containment buildings are exhausted through an

7 ') elevated stack atop the containments. This precludes
7

'

(,j any direct transfer of contaminants to the control
room intake.

C. The control room consists of two air spaces separated
partially by a suspended ceiling. The upper air spacer~ contains cable penetrations (sealed) from.the upper

(3 ' cable spreading room above, Seismic Category 1 ductj

6.4.2-7
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hangers, Seismic C&tegory 1 tray hangers, Seismic
Category 1 ceiling hangers, recessed light fixture
enclosures (with power connections), and the Seismic
Category 1 HVAC air ducts. There is no leakage path
from any of these attachments nor penetrations in the
8-in. floor slab to the cable spreading room above the
control room. The suspended ceiling is not sealed
from the lower air space containing the control room
equipment.

D. The floor of the control room contains sealed cable h
penetrations from the cable spreading area below the
control room. 'Thece is, therefore, no leakage path
from the lower cable spreading room through the con-
trol room floor into the , control room.

E. There are three doorways into the combined control
room:

1. At the northwest corner of the control room.

2. In the south wall of the control room.

3. At the lockad emergency exit in the east wall of
the control room.

The doorways to the control rcom are each arranged
with two sets of doors acting ss an airlock. The
doors are provided with setle to reduca leakage and to
maintain pressurizntion. The doors are provided with
alarms for security and to alert the operator if any
of the doors are open.

F. The ductwork for the essential HVAC system for the
control room under accident conditions is separated
from connections to other areas or to the normal oper-
ating HVAC air handling units by two Seismic
Category 1, bubbletight dampers independently actuated
and powered by the two engineered safety features
trains. Each isolation damper automatically closes
when an emergency air handling unit is started in the
corresponding safety train. The emergency air
handling units start automatically on any of the gfollowing signals: safety injection, toxic gas in the
outside air intake, or high radiation levels in the

|7outside air intake. In the event of high chlorine
levels in the outside air intake, the control room is
automatically isolated from the outside intake. Under
emergency conditions, filters are used for the makeup

9
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6.4.3 SYSTEM OPERATIONAL PROCEDURES

The control room normal and emergency airflow schematic is
Q shown in figure 9.4.1-1.
V

6.4.3.1 Normal Mode

Control room heating, ventilation, and air-conditioning (HVAC)
O system operation in the normal mode is described in subsection

9.4.1.

6.4.3.2 Emergency Mode (High Radiation, Safety Injection)

The detection of high radiation levels in the control room
outside air intake shall cause the initiation of the control
room isolation (CRI) signal. The CRI signal causes activation
of the essential air filtration units followed by the closure of 3
the isolation dampers between the normal and essential systems.
The control room nernal air handling units will automatically
trip na the isolation dampers close. After automatic activation
of both trains for emergency operation, one train may be,,

'
( manually transferred to the emergency standby mode from the

control-room, while the ether train continues to operate in the1

emergency mode. During this mode of operation, conference room,
kitchen, and toilet exhaust ducts are also isolated through
automttic closure of the icolation dampers on the receipt of the
CRI signal.

6.4.3.3 Isolation Mode (Toxic Gas')

Isolation mode of the control room emergency HVAC system occurs
when a toxic gas signal is initiated due to the presence of
toxic gas (chlorine) in the outside air intake. The toxic gas |7signal automatically activaten both trains of emergency air() filtration system and closes the isolation dampers in the
outside' air intake. 2he normal air handling units are
automatically tripped and' isolated following the actuation of
the emergency units.

[}
-In this mode of operation-both essential air filtration units
run in the recirculation mode without outside air. -The air'' . from the control room is continually recirculated, cooled, and
filtered by the essential air. filtration units. Upon
verification of~one train of essential air filtration unit ,

'

operation, the control room operator may manually isolate the
7s, other train and put it in emergency standby mode from the-

~

i control room.
'(_/. |

'

|

Amend. 3 1/84
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After making sure that there is no toxic gas in the intake
duct, the control room operator manually purges the normal HVAC
system before it is put back into service.

6.4.3.4 Smoke Removal Mode

This operation mode is provided to remove smoke from the
control room envelope by exhausting smoke-contaminated air to
the atmosphere while introducing 100-percent outside air as
dilutant makeup.

When there is smoke inside the control room, interior smoke
detectors are actuated and sound the alarm in the control room.
The operator analyzes the situation, closes isolation dampers
for all filtration units if necessary, and activates the |3
solenoid valve, then manually closes the isolation dampers to
isolate the control room.

In this n. ode of operation, 100-percent outside air from the
antake plenum at el 261 ft 0 in. is supplied by a normal air
h&1dling unit which purges the control room. The control room
smoke return / exhaust f an exhausts the- air by discharging it to

*

the outside At el 302 ft 0 in.

When there is smoke outside the control room, the smoke detec-
tors in the outside air intake plenum actuate the annunciatcr
alarmn in the control room. The operator then analyzes the
situation on the HVAC panel and, if necessary, actuates the
isolation mode described previously in paragraph 6.4.3.3.

O

O

O

O298V 6.4.3-2 Amend. 3 1/84
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6.4.4 DESIGN EVALUATIONS

2
- 6.4.4.1 Radiological Protection

4

L The effects of potential radiological accidents are analyzed in
chapter 15. The radiological protection afforded to the
' operators in the event of an accident is described in sub-;. sections 6.4.2, 12.3.2, 12.3.3, and 12.3.4 and in section 11.5.

/ ^.,

i n

: 6.4.4.2 Toxic Gas Protection

Control room protection from the effects of toxic gases is in
accordance with Regulatory Guide 1.78 as discussed in
subsection.2.2.3. The analysis of potential sources for toxic

1 gases is presented in subsection 2.2.3, and the probability of
exceeding the toxic concentration limits at the control room
intake was determined to be less than the 10 7 criterion ofStandard Review Plan 2.2.3. Therefore, no furcher analysis is

;. required for the chemicals stored or shipped past the site.
.

Ae required by Regulatory Guide 1.95, control room protection
is provided against chlorine which could enter the control

.( ) The distance of the chlorine storage for the nuclearroom.
service cooling water system is 195 m. (See figure 6.4.2-2.)While this is 5 m less than the minimum storage distance for a

'

1-ton cylinder (200 m) given in Regulatory Guide 1.95, Table 1,
the difference is not significant, and the intent of Regulatory3'

Guide 1.95 is met as shown by the analysis in subsection 2.2.3.

l>6.4.4.3 -Implementation of Design Bases
i

Control room habitability system components discussed in para-
graph 6.4.2.2.2 are arranged in redundant safety-related venti-
lation. trains as~shown in figure 9.4.1-1. The location of; -

-

components and ductwork within the control-room envelope-
. . ensures.an adequate supply of filtered air to all areas requir-.

ingiaccess as shown in figure 6.4.2-1.

^ f(_N
'f" j

-

<

/ |
,

-
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Sy using chilled water cooling coils, the centrol room essen-
tial air-conditioning system maintains the temperature between
70 F and 80 F and the relative humidity below 50 percent. The
control room pressure is maintained at least 1/4 in. WG above
atmospheric pressure during normal operation. The control room
essential air-conditioning system maintains the same tempera-
ture and humidity conditions when operating in the emergency
and isolation modes.

The control room air-conditioning system is capable of removing
5sensible and latent heat loads of 1.1 x 10' Btu /h and 2.2 x 10

Btu /h, respectively, which includes consideration of equipment
heat loads and minimum personnel occupancy requirements. The
transfer to emergency or isolation operation mode does not
create a hazard for CO2 buildup. In case of emergency opera-
tion, there is a supply of outside air of 260 ft'/ min and the

will remain below one part perlong term equilibrium for CO2
thousand for a five-person occupancy. In case of isolation
mode operation, where the control room is sealed, the critical
level of 3 percent would be reached in 5 days for an occupancy
of five persons. The technical support center will provide an
additional habitable location to relieve crowding in the
control room as discussed in paragraphs 9.4.1.8 and 9.5.10.2.

Food, water,, medical supplics, and sanitary facilities are
provided for a minimum occupancy of five persons for 5 days.
Storage locations provided ensure that the above supplies will
not be contaminated as a result of pcstulated accidents. Tne
supply of food and water is sufficient for a prolonged occu-
pancy because outside supplies can be provided within the 5-day
interval.

The control room air purification system and shielding designs
are based on the most limiting design basis assumptions con-
tained in Regulatory Guide 1.4. Automatic transfer of the con-
trol room from the normal heating, ventilation, and air-
conditioning (HVAC) system to the essential system is accom-
plished upon receipt of a control room isolation signal which |his generated on receipt of the high-radiation signal from the
outside air intake duct radiation detector, the safety injec-
tion actuation signal, or the high-toxic gas signal from the
outside air intake duct toxic gas detector. Transfer to the
essential system also may be manually initiated from the
control room. Local audible alarms warn the operators to shut hthe self-closing doors should they be open for some reason
after transfer to the emergency mode. Refer to subsection
7.3.6 for a discussion of the actuation logic.

The airborne fission product source term in the reactor
containment following the postulated loss-of-coolant accident
(LOCA) is assumed to leak from the containment at a rate of

6.4.4-2
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0.2 percent per day for the first 24 h after the accident and
0.1 percent per day thereafter. The concentration of radio-
activity, which is postulated to surround the control room
after the postulated accident, is evaluated as a function of-

wj the fission product decay constants, the containment spray
system effectiveness, the containment leak rate, and the
meteorological conditions ascumed to occur. The assessment of
the amount of radioactivity within the control rcom takes into
consideration the flowrate through the control room outside air

.
; intake, the effectiveness of the control room air purification

'_) system, the radiological decay of fission products, and the
exfiltration rate from the control room.

Air within the control roem is recirculated continuously
through the emergency air-conditioning units, which contain
upstream high-efficiency particulate air (HEPA) filters, char-
coal adsorbers, downstream HEPA filters, cooling coil, and fan,
to control the room temperature and airborne radioactivity.
The outside air required for pressurization is mixed with the
return air before it enters the filtration unit. During the
emergency mode of operation, the control room HVAC is designea
to pressurizo the control room to 1/4-in. WG pressure to

__
prevent unfiltered inleakage.

t S

(/ Doses to control room personnel resulting from a postulated_

LOCA are presented in section 15.6. A detailed discussion of
the calculational models is given in appendix 15A. Air leaks
have been taken into account in the calculations for ingress
and egress losses in conformance with Regulatory Guide 1.78.

Control room shielding design, based on the most limiting
design basis LOCA fission product release, is discussed in sec-
tion 12.3 and is evaluated in chapter 15.

As discussed and evaluated in subsection 9.5.1, the use of
noncombustible construction and heat- and flame-resistant
materials throughout the plant minimizes the likelihood of fire~~

and consequential fouling of the control room atmosphere.i

t

Redundant chlorine detectors are provided in the control room
air intake plenum upstream from the isolation dampers. These
detectors meet single failure criteria. Alarms and control

7
- logic are provided to warn the operators and automatically

isolate the control room when chlorine is present in hazardous
quantities. The sensitivity of the detectors and the closing~s

time of the valves is such that the amount of chlorine
introduced when homogeneously distributed throughout the control
room is below allowable concentrations in accordance with
Regulatory Guides 1.78 and 1.95. Within 10 s after arrival of

6.4.4-3 Amend. 7 5/84
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chlorine at 1 ppm, the detectors initiate complete closure of |7
the isolation dampers to the control room. Refer to subsection
7.3.6 for a discussion of the actuation logic. In the event of
a toxic chemical release, the detectors in the control room
ventilation system outside air intake and the related logic
function to stop the normal HVAC units and exhaust fans, close
the outside air intake and exhaust dampers, and start the emer-
gency HVAC units in the isolation mode. This limits the amount
of toxic gas entering the control room to the amount that leaks
through doors, dampers, and other openings. Air infiltration
rates during the isolation mode are discussed in para-
graph 6.4.2.3.

A supply of protective clothing, respirators, and self-
contained breathing apparatus adequate for at least five per-
sons is stored at specified locations within the control room
envelope. Five persons is the design basis operating shift
crew size for operation as described in section 13.1.

To protect against high airborne radioactivity inside the
control room, the control room HVAC system i s automatically
traneferred from the normal node to the essential mode of
operaticn upon receipt of a control room outside air intake
high radiation signal. Transfer of the system to essential or
isolation modes may also be initiated manually from the control
room er automatically upon receipt of an out.si de air intake
high-toxic gas signal. Local, audiclealarmswarntheoperators|3
to shut the self-closing dcors, should the doors be open after
tne transfer.

The filtration and cooling functions of the control room HVAC
system may be performed fully even if the capability of the
system is reduced by a single active component failure within
the system or its supporting systems. Should one recirculation
air filtration unit fail, the redundant train will provide the
required cooling and also provide the required filtration,
should an excessive pressure drop develop across the other
filter train. Normally open isolation dampers are arranged in
series, so that the failure of one damper to chut upon transfer
to the emergency mode will not prevent isolation. There are
two emergency diesel generators for each unit. If one of the
emergency diesel generators fails to start and assume its load,
the control room emergency ver.tilation system equipment powered &
by the other diesel generator will provide the required W
electrical power.

A failure modes and effects analysis is provided in table
6.4.4-1.

O
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TABLE . 6. 4. 4-1 - (SHEET 13 | OF. L15 ) . ,

. Plant . .

. .
Ope r- Method Failure Effect . Co To' '

'

. Item i Description Sa f'e ty . 'ating .Faifuro of ra ! t a re on System Safety' Item-
:A; Of.C09D0nent Function- Mode ' 290def$1 Detectico. ' funct ion Ca pa b i I i tv Cene ra l .Rema rks' No . .

,

?

~56. HV12163 air-operated Remain open A- Inadvertent Position indicating None. Damper can be Common to Units 57 -
L on-off; dampers N0/FC , to allow flow closed l igh+s - manually opened. 1 and 2.

of air in~'
normal and'. 8, : Fall to Positioq Indicating None, item 55
smoke modes,, .C' 'close, ligh*s available. ;
and close on- ;

-#' CRI and toxic- D inadvertent . Pos i t lu.) indicating' manually opened. -
,

None. Damper can be
' modes so that' ' closed lights'

EFU wi i I ' p ro-
-vide HVAC

57. 1-1531-87-002-000 Provide motive B,'C, . Mechanical f l ow a l a rm, low; None. Loss ' or tra in A. 58-'

. failure . temr>eraturo a la rm, Tra in B ava ilable.'

' fan, ran shaft - powe r to c i r- D.' :

1. . bea ring, motor, etc. culate air- high
*

7

58. :1-1531-87-004-000 Provide motive . B, C,- Mechanical Flow alsrm, low; None. Loss of tra in B. 59.

-ran, fan shaf t, powe r to c i r- ' D fa i lure tempe ra ture a la rm, Train A available,

g-- . bea ring, motor, ' etc. culate air high np'<
concentration None. Automatic if Cl2 concon- 60 - $Cl mon i to r .' Monitor Cl C Fall to give Cl2;- - 59.

1Ak1S12110 concent ra tion a l a rm a t alarm high nn ces . isolation of Unit 1 t ra t i on is also y
,

;

; of intake air, high.Cl2 monitor I AT1S12112 side intake by high in Unit 2 i
and a la rms at concent r6- closing dampers air intake go on N2

Cl concen t ra- tion 1HV12114 and rec i rcu la t ion In .i
2 1HV12115. Use Unit mode with no >'tion,'and .

2 air intake. outside air intake. W4 , '

i- take air [
- *isolates in-

i Fa l se a lc rm , No a l a rm on 012 None. Cig concen-
i monitor 1 ATIC12112 tration a s not high.
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~

<

.

: Plant-
Oper- Method' 'raifure Effect- Go,To

. Item. Description . Safety. ating Failure or fai8nte. 'on System Safety Jitem7L;. ,or Component, -Function Mode !4o,. _elsJ pglec h n, Function Capability-' Gene ra l Remarks" No.dd
'

' 60. : CI ' mon i to r ' Monitor C1 C; rail to give Cl2 concentra tion None. Automatically if'Cl2 concen- 61':1AT1S12112, ; concentra tion . a la rm a t diarm hlsh on Cl2 isolate Unit 1 side .tcation is also
'

of intake air, high CI mon i to r.1 AT1512110 intake by closing . high in Unit 2 air-
alarms at high concen t ra- dampers 1HV12115 and intake, go on re-
Cl, concentra- ~ tion 1HV12115. Use Unit circulation mode
tion, and 2 air intake. with no outside

-

isolates in- ' air intake.take ai r Fa l se a la ra. No alarm on Ctr None. Cl2 concen-
."nitor 1 ATIS12110 tration is not high.

~

'61. ~ Smoke monitor- Monitor smoke . C rail
~

to give Sacke ala rm 8 sgh on . None. Automatically ir smoke con- 621

.1AE12167 in intake air . smoke alarm smoke sonitar isolate Unit I side centration is alsoand a la rms a t at high 1AE12156 Intake by closing high on Unit 2-
high smoke smoke con- dampers 1HV12114 and a i r intake,

. concent ra t ion cent ra t ion 1HV12115. Use Unit go on reci r-
and isolates 2 a i r intake, culation mode
intake air

. with no outside
False alcrm No a la ra. on smoke None. Smoke con- a i r inta ke

monitor ? AE12166 cent ra t i on is not h.high. o
*u624 Smoise monitor. Monitor smoke C. Fall to give Smeke alarm high on None. Automatically if smoke con- 63 1

38E'12166 in' intake air ' smoke a la rai smoke monitor isolate Unit 1 side centration is also N
a nd a la rms a t at high 1AE12167 intake by closing high in Unit 2 ~yhigh smoke - smoke con- dampers 1HV12114 and a i r intake yconcentra t ion cent ra t ion 1HV12115. Use Unit go on reci r-
and isolates- 2 a i r intake, culation mode os
intake ai r with no outside

. Fa l se a la rm No alarm on s.moke None. Smoke con- a ir intake
monstor 1AE12167 centration is not

high.

63.- Radiation' monitor Mon i to r . C' fa i l to Radiation al arm None. Use EFU to 641RE12117 radiation in give radia- high on radiation ri t ter iodine. Item
intake air tion alarm monitor 1RE12116 66 available also.
and alarms at at high
high radia- rad ia tion

- tion levelg-
'

False alarm No a f a rm en radia- None. Radiation=- tinn monitor level is not high.
.Q 1RE12116

.c.
N .-
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6.4.6 INSTRUMENTATION REQUIREMENT

The indications in the control room to monitor the heating,

O, .ventil'ation, and' air-conditioning (HVAC) systems are listed in
table 6.4.6-1.

Instrumentation required for actuation of the control room
essential HVAC system is discussed in paragraph 6.4.2.2.2 and

; in subsection 7.3.6. The control room ventilation logic
, diagram is shown in figure 7.3.6-1.

Details of'the radiation monitors used to provide the control
room indication actuation signal for the control room essential
ventilation system are given in section 11.5.4.

The chlorine detector sensitivity and response time are provided
in paragraph 6.4.2.2.2 and table 7.3.6-1. 7

| The instrumentation is designed as Seismic Category 1. A
i description of initiating circuits, logic interlocks, periodic
< . testing requirements, and redundancy of instrumentation

relating to control room habitability is provided in subsection
i 7.3.o.?ys<

\)
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TABLE 6.4.6-1,

J.

CONTROL ROOM HVAC INDICATIONS AND ALARMS.

,

Control room differential pressure (high or low alarm)

Control room area radiation (indication and high alarm)

' Control room smoke (high alarm)

U<w
.

Smoke in. control room intake (high alarm)

Radiation level in control room intake (indication and
high alarm)

-Chlorine gas in control room intake (recorded and high alarm)
17Fan operating status

Isolation damper position

i Differential pressure across first HEPA filter (indication and
. high alarm) '

'

Differential pressure across total filter unit (indication,,

j recorded, _and high alarm)
,

i- Moisture content downstream of the moisture eliminator
(indication and high alarm)

Temperature in charcoal filter (indication and high alarm)
Temperatare of-filter unit ~ upstream and downstream of the

4. charcoal filter (indication)
. Airflow rate at-filter unit' outlet (indication, recorded,

( and high or low alarm)

-Open control room access doors after transfer to.the
emergency mode-(alarm)

.

' ,.

.

m.;YA
.

0302V'.

-- Amend. 7 5/84
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7.3.6 CONTROL ROOM VENTILATION ISOLATION

{' 7.3.6.1 Description
'~

|7Upon detection of high airborne chlorine concentration, the
normal supply of outside ai- to the control room is terminated,
as described in sections 6 4 and 9.4, and the control room air
is recycled and filtered. For high gaseous radioactivity
levels, a small supply of fresh makeup air is provided, and the^

control room is maintained at a set positive pressure to prevent,

the ingress of the local ambient atmosphere. Normal vent:lation
is restored only by manual operation by the plant operator and
is maintained only if the local ambient atmosphere poses none of
the monitored hazards.

7.3.6.1.1 System Description

A. Actuating Circuits

The gaseous radioactivity level and the chlorine |7
-

centent of the air provided to the main control room
from the local ambient atmosphere are each monitored by
four separate and independent monitoring systems.

The signals from these monitors are tr ansmitted to
bistables in the engineered safety feature actuation
system. If acceptable levels are exceeded, the
control room is isolated, as described above.

The sensitivities and response times of these monitors
are listed in table 7.3.6-1.

In addition to the above, control room isolation is
initiated manually.

3

( B. Logic

The control room ventilation isolation actuation
system logic is included in figure 7.3.6-1. The
actuation signal is transmitted to each actuated
device and, subject to the provisions of bypass or

( override, causes each device to assume its safe state.

4

[V}

Amend. 3 '1/84
7.3.6-1 Amend. 7 5/84
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C. Bypass

Bypass of the containment atmosphere gaseous
radioactivity signal is provided, as shown in figure |7.3.6-1, to allow for control room ventilation system
operation during those times when no containment purge
is in progress and the containment gaseous
radioactivity level exceeds the trip setting.

Manual override is available by means of pull-to-lock
switches on the fans.

D. Interlocks

There are no interlocks on these controls.

E. Sequencing

The control room ventilation isolation system is
,

powered from the Class 1E power system and energized
on the first (0.5 s) step of the load sequencing,
except for the control room filter units and return
fan motors which stop on the 40.5 s step.

OF. Redundancy

Controls are provided on a one-to-one basis with the
mechanical equipment so that the controls preserve the
redundancy of the mechanical equipment. Redundancy is
provided in the chlorine and gaseous radioactivity |7
monitors, the actuation signals, and manual actuation
switches.

G. Diversity

Diversity of actuation is provided in that the control
room ventilation system may be isolated by either an
automatic system or by operator manual actuation.
Diversity is provided by actuation from the gaseous
radioactivity, chlorine monitors, and manual switches. |7

H. Actuated Devices

hTable 7.3.6-2 lists the actuated devices.

I. Supporting System

The supporting system required for the controls is the
vital Class 1E ac system described in section 8.3.

7.3.6-2 Amend. 7 5/84

w
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O
TABLE 7.3.6-1,

l'
} ' CONTROL ROOM VENTILATION ISOLATION CONTROL SYSTEM

MONITOR SENSITIVITIES AND RESPONSE TIMES
!CI):-
t

j. Concentration Setpoint
i- for Isolation Limiting

3Type pCi/cm ppm Isotope Response Time.

'(h Gaseous 3x10 ' - Kr 85 (a)_

Radio-
. activity
i
n- .

! Chlorine - 5- - Less than 20 s
! |7j- Smoke - - - Manual actuation
I

i
:

!
t

I
t

!C:)'
.

!
4

I

!
1

!

i
}
i
!

!

Lo
!
i

. .

-

[.-'
-

I
.

''
- a. Response time:is radiation-level dependent..

<
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2 2 .- Regulatory Guide 1.118, Periodic Testing of Elec- I

-tric Power and Protection Systems.,

.

> E 23. Regulatory Guide 1.128, Installation Design and'

." Installation of Large Lead Storage Batteries for '
.

Nuclear Power Plants. .

24. Regulatory Guide 1.129, Maintenance, Testing, and
Replacement of Large Lead Storage Batteries for; ,_

'/
, '

Nuclear Power Plants.
.J

t+ "
~

25. Regulatory Guide 1.131, Qualification Tests of
Electric Cables, Field Splices, and Connections

! for Light-Water-Cooled Nuclear Power Plants.

) C. IEEE Standards

. The onsite' power system is generally designed in ac-
-cordance with IEEE Standards 279, 308, 317, 323, 334,
1336, 338, 344, 379, 382, 383, 384, 387, 450, and 484.

.
,

i; , 1. IEEE 279-1971, Criteria for Protection Systems
j3 for Nuclear ~ Power Generating Stations. Refer to

. Regulatory Guide 1.22.2

2. IEEE 308-1974, Criteria for Class 1E Power
i Systems for Nuclear Power Generating Stations.
[ Refer to Regulatory Guide 1.32.
.

; 3. 'IEEE 317-1976, Electrical Penetration Assemblies
i in Containment. Structures-for Nuclear PowerI Generating Stations. -Refer to Regulatory Guide
C , 1.63.
;. ,

|~ 4. --IEEE 323-1974,_ Qualifying Class 1E Equipment for
/ Nuclear Power Generating Stations. Refer to
; -. - -Regulatory Guide 1.89.

5. IEEE'334-1974, Type Tests'of Continuous Duty-,

.
.

, . Class-IE Motors for Nuclear' Power Generating.
;_ Stations. Refer to Regulatoryf Guide:1.40.

,

I ~ 1
;. - 6. LIEEE 336-1971, Installation, Inspection, and !iM i Testing' Requirements.for Instrumentation and

f Electric Equipment 4During.-the Construction of: %

f NuclearJPower Generating Stations. - Refer to-
I' Regulatory Guide.l.30.

.

'

.( 7. .IEEE 338-1977,cCriteria-for\the Periodic Testing '|7
~

.

f^}1
'

_ w.m
'

-of Nuclear Power Generating Station Class'1E.
: Power and' Protection Systems. 'For-application oft.

v- "

8.1-7f Amend. 7 5/84>,
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this standard to various systems, refer to
paragraph 7.1.2.7 and to Regulatory Guide 1.118.

h8. IEEE 344-1975, Seismic Qualification of Class 1E
Equipment for Nuclear Power Generating Stations.
Seismic qualification of Class 1E electric
equipment and the extent of compliance with IEEE
344-1975 are discussed in section 3.10. Also
refer to Regulatory Guide 1.100.

9. IEEE 379-1972, Application of the Single Failure
Criterion to Nuclear Power Generating Station
Class 1E Systems. Refer to Regulatory Guide
1.53.

10. IEEE 382-1972, Type Test of Class 1 Electric
Valve Operators for Nuclear Power Generating
Stations. Refer to Regulatory Guide 1.73.

11. IEEE 383-1974, Type Test of Class 1E Electric
Cables, Field Splices, and Connections for
Nuclear Power Generating Stations. Refer to
Regulatory Guide 1.131.

12. IEEE 384-1974, Criteria for Independence of Class
1E Equipment and Circuits. Refer to Regulatory
Guide 1.75.

13. IEEE 387-1972, Criteria for Diesel-Generator
Units Applied as Standby Power Supplies for
Nuclear Power Generating Stations. Conformance
with the design criteria of IEEE 387-1972 is
discussed in paragraph 8.3.1.1.3, which addresses
the details of the standby power supply. Also
refer to Regulatory Guide 1.9.

14. IEEE 450-1975, Maintenance, Testing, and
Replacement of Large Lead Storage Batteries for
Generating Stations and Substations. Refer to
Regulatory Guide 1.129.

15. IEEE 484-1975, Installation Design and
Installation of Large Lead Storage Batteries for
Generating Stations and Substations. Refer tc
Regulatory Guide 1.128.
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'8.2: OFFSITE POWER' SYSTEM-

. .

O '

' 8 . 2 .' 1 SYSTEM DESCRIPTION
-

t u

'

.. .The_ Southern Company transmission system supplies the offsite- '

I ac' energy.for operating the safety-related buses as well as''

startup and: shutdown of Units 1 and 2.

!s''' - .Each' unit represents about 10 percent of the total installed
-

1
'

; capacity.of the Georgia Power Company' system in 1987 and about
gi 4. percent of the-total installed capacity of the Southern
{ Company system'in 1987.

'

i

l' IUnit l 'i:s connected to the 230-kV switchyard through a step-up
~

j transformer,.and Unit 2 is connected to the 500-kV switchyard
iL Lthrough a step-up transformer. Two 500/230-kV autotransformers

[' connect |the two transmission' substations together. The offsite
~

'

sources are'the 230-kV and 500-kV lines from the transmission
ji system.

pt
-

'

18.2.1.1.'Offsite Sources-t <
4m

f
~ Figure 8.1-1 shows.the Southern Company transmission system

( { plan for,1987. ' Construction'of the-230- and 500-kV lines is
summarized in table 8.2.1-1. The transmission lines are notI considered to have'any unusual features, and the occasional-

-

; crossings ofLtransmission' lines as listed in-table 8.2.1-1 are
I. normal' design practice-for the Georgia Power Company system.
! The 230- and 500-kVetransmission systems are designed to
F EdeliverLpower to.the various portions of the Georgia Power
?- . Company service area safely, efficiently, and-dependably. As aj result, the system offers a very' dependable power source for
j i- ,the required offsite loads;and'is the preferred power; source
1 for_.theisafety-related loads ofLthe plant.

:

'; 1 oThere~are five 230-kV lines, one;of-which is the--connection to
y' ;the Plant Wilsoniswitchyard,Eand.two 230/500-kV.autotransformers
'

7that connect.the.230-~and 500-kV~switchyards. ..These-
p ; transmission elements 1at.the 230-kV. bus comprise the off.'ite: 7,

.

. (sources'to'the 230-kV switchyard. The lines approach the plant
. Lsite?on five rights-of-way, from:the north-westland south.-;

~

1

(:1'' -

-

. System load studies? indicate-that-this arrangement has~the
! ; capacity and capability._to supply-the power necessary for the

. safety;1oadstofJone. unit while placing the:other unit in cold''

' shutdown.
C.

.

.

) , < g

"'
8.2.1-1 Amend..7 ;5/84(
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The transmission line structures of both the 230- and 500-kV
systems are designed to withstand standard light loading
conditions as specified in the National Bureau of Standards
Handbook No. 8 (National Electric Safety Code Part 2).

8.2.1.2 Switchyard

The 230- and 500-kV switchyards are arranged as shown in
figures 8.2.1-1 and 8.2.1-2. The 230-kV breaker-and-a-half
arrangement is used to incorporate the redundancy offered by
having two energized buses with three breakers to service each 7
pair of connections. The 500-kV ring bus arrangement allows two
breakers to service each terminal connection.

The switchhouse, located in the switchyard, contains two
independent 125-V batteries, the primary and secondary relaying
for the transmission lines, and the breaker failure relaying.
It also contains the 480-V metal-clad switchgear and motor
control conters for the substation.

Two trip coils are provided in each circuit breaker for
independent tripping from the primary and secondary relaying
systems. Redundant closing coils are not provided in each |h230-kV circuit breaker. However, the 125-V de supplies are
arranged to ensure that at 1_ east one offsite source is
available upon the loss of either substation battery.
Table 8.2.1-2 shows the 230-kV circuit breaker close circuits
supplied by each battery. Each circuit breaker will have
independent gas supplies and air supply for the pneumatic
mechanism. Table 8.2.1-3 shows the 500-kV circuit breaker

7control circuits supplied by each battery.

Two feeders emergo from the 230-kV substation to supply power
to the reserve auxiliary transformers for both Units I and 2.
(The arrangement is shown in figure 8.3.1-1.) Offsite source
No. 1 supplies Unit I reserve auxiliary transformer 1NXRA and
Unit 2 reserve auxiliary transformer 2NXRB. Offsite source
No. 2 supplies Unit 1 reserve auxiliary transformer INXRB and
Unit 2 reserve auxiliary transformer 2NXRA. These two offsite
sources are separated physically as they leave the 230-kV sub-
station and are arranged so that no one event such as a falling
line, tower, or other structure will damage both lines.

The secondary windings of the reserve auxiliary transformers
are connected to the various groups of metal-clad switchgear by
cable buses. Buses from transformers 1NXRB and 2NXRA are |3
carried in underground trenches from the transformers to the
turbine building wall. The other buses are run overhead to the

hturbine building.

Amend. 3 1/84
8.2.1-2 Amend. 7 5/84
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TABLE 8.2.1-1 (SHEET 1 OF 2)

SUMMARY OF 230- AND 500-kV LINE CONSTRUCTION

Future
VEGP - Wilson VEGP - VEGP - VEGP -
Augusta VEGP - VEGP - Combustion S. Ga ro l ina Goshen GoshenLine Name Newsp rint Sche re r Thalmann Tu rb . Elec. & Gas Black White

Remote Goshen Sche re r Thaimann Comb. Turb. - Goshen .Coshente rmina t ion Subs. Subs. Subs. Bus Subs. Subs.
Ope ra t ing 230 500 500 230 230 230 230
voltage (kV)

Scheduled 1972 1986 1986 1984 1986 1986 1986
completion (line)

Line length 20 150 153 1.5 20 20 20
(mi)

R/W width 275 150 150 125 - 275 275
(ft)

4
D"

3 79
Line place- 62.5 ft Center Center Center Goshen Goshen E

-

ment on R/W from edge Black and Black and N
of R/W White on White on U2

same R/W same R/W
Te rra in Flat Flat to Flat to Flat Flat Flat Flat $rolling rolling

Conductor 1351 MCM Bundle Bundle 1351 MCM - Bundle Bundle
type / size 54/19 ACSR 1113 MCM 1113 MCM 54/19 ACSR - 795 ACSR 795 ACSR

ACSR ACSR

Phase / phase 20 28 28 20 - 23 23
clea rance
(ft)

{{ Pha se/g round 25 33 33 25 - 25 25
clearance atgg

3a max. oper,
aa condition

(ft)+ +

ww unusual - - - - - - -

oper. condi-
tionsgg

NN
CD CD
bb

_ _ _
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TABLE 8.2.1-1 (SHEET 2 OF 2)

Future
VEGP - Wilson VEGP - VEGP - VEGP -
Augusta VEGP - VEGP - Combustion S. Ca ro l i na Goshen Goshen

Line Name Newsprint Sche re r Thaimann Turb. Elec. & Gas Clack White

Major trans. 230-kV 230-kV 230-kV Plant None None 230-kV 230-kV
line cross- VEGP to Goshen to Wilson to VEGP to VEGP to
ing Goshen Ha rl iee Wayne sbo ro; Augusta Augusta

White; Bra nch 230-kV Newsprint Newsprint
230-kV Steam Plant Erringham to
VEGP to 230-kV Wa r- Sta te sbo ro;
Goshen renton to 115-kV Erring-
Black Ha rl i ee ham to Treut-

B ra nch len; 115-kV
Steam Plant; Claxton to
115-kV Wa r- Bou leva rd;
renton to 230-kV Erring-
Washington ham to Little
EHC No. 8; Ogeechee; 3 7230-kV East 115-kV Ludowici
Social to Riceboro; 4
Circle to 115-kV Ludowici to
Ha rl iee to West Bruns- O
B ra nch wick; 115-kV T
Steam Plant; Jesup to West k230-kV Brunswick g
Eatonton to y,
Ha rl lee W
Branch Steam i
Plant; 230-kV 03
Klondike to
Ha rilee Branch,

Steam Plant;
115-kV Porter-

- dale to Ark -
wright Steam
Plant; 115-kV
Goshen to
Waynesbo ro

OO
DD
44

NW

En M*
NN
(D CD
bb

a
_ _ ._
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i

TABLE 8.2.1-2

THE ASSIGNMENT OF 230-kV CIRCUIT BREAKER SUPPLIES
TO SUBSTATION BATTERIES,

Battery No. 1 Battery No. 2
Line T.i ne

230-kV CB Relaying <a > Close Trip No. Re:- i_n_gca>Close Trip No.

161760 P X 1 2

161860 P X 1 S 2

161960 P 2 S X 1

161750<b' P X 1 S 2

161850<b> P X 1 S 2

161950<b> P 2 S X 1

161710 P X 1 S 2

161810 P X 1 S 2

161910 P 2 S X 1 7

161730 S X 1 P 2

161830 S 2 P X 1

161930 S 2 P X 1

161720 P X 1 S 2
'

161820 P X 1 S 20
161920 P 2 S X 1

161740 P X 1 S 2

161840 P X 1 S 2

161940 P 2 S X 1

a. P denotes primary; S denotes secondary.
O' b. Future.

Amend. 7 5/84
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| TABLE 8.2.1-3

THE ASSIGNMENT OF 230-kV CIRCUIT BREAKER SUPPLIES

O TO SUBSTATION BATTERIES

Battery No. 1 Battery No. 2
Line Line

SOO-kV PCB Relaying <a>Close Trip No. Relaying <a>Close Trip No.

161520 P X 1 S 2

161620 P X 1 S 2
'

161660 P 2 S X 1

161540 S' X 1 P 2

161649 S 2 P X 1

1

7 |

1

'

O

O

a. P denotes primary; S denotes secondary.
1

I

Amend. 7 5/840321V
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8.2.2' ANALYSIS
!

() 8.2.2.1 Loss of VEGP Unit 1 or 2 or the Largest Unit

| A study simulating 1987 peak conditions has been made to
L determine the effect of the loss of VEGP Unit 1 on the Georgia

| Power Company transmission system and its ability to maintain
! continuity of service to the loads. This study reveals that
! 7s

( ) the transmission system is adequate to maintain continuity of
| service to the load areas and the offsite power to the
'

safety-related loads at the plant site.

f A study simulating 1989 peak conditions has been made to
| determine the effect of the loss of either VEGP Unit 1 or 2 on '

| the Georgia Power Company transmission system and its ability
to maintain continuity of service to the loads. This study

! reveals that the transmission system is adequate to maintain
| continuity of service to the load areas and the offsite power

t

| to the safety-related loads at the plant site,
i

ah study simulating 1989 peak conditions has been made to (
*

;

determine the effect of the loss of both Units 1 and 2 and the' -

' _)~ ability of the offsite source to supply emergency and|-
safety-related loads at VEGP. It was found that the offsite 7

transmission is adequate. The voltage at the VEGP 230-kV bus is
above 98 percent under any normal planning criteria.

The loss of the largest unit (Bowen No. 3 or 4) of the Georgia
Power Company system does not result in the loss of the offsite
power to the safety-related buses at the plant site.

|

8.2.2.2 VEGP Voltage Operating Range

The 230-kV bus voltage will not be less than 225 kV (98
percent) or greater than.237 kV (103 percent)'for all afstom-
loading conditions and under severe contingencies such as loss< s ,

of any large generating plant, including VEGP itself, or loss
! of any transmission element. The above 230-kV bus' voltages

take into consideration VEOP Unit 1 and Unit 2 shutdown and/or
loss-of-coolant accident loads.

#
8.2.2.3 .VEGP__ Transient Stability

A transient stability study simulating }987 and 1989 summer j
peak / spring valley loading conditions has been made to

i'

fS determine the transmission line, bus arrangement,'and/or ;
i j special equipment requirements to ensure stable operation of |,

E VEOP. Units 1 and 2. These extreme system loading conditions '
'

|

'|
3- 8.2.2-1 Amend. 7 5/84

,
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ensure that the stability performances of VEGP are analyzed
under all reactive loading conditions or power factor
conditions. The following contingencies are simulated for
which VEGP is required to remain stable:

A. Three-phase fault with breaker failure anywhere in the
system.

O

e..

e
i

O

|

O
:

8.2.2-la Amend. 7 S/84

L
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B. Sudden loss of any large generating plant.

C. Sudden loss of all lines on any common right-of-way.

D. Sudden loss of any large aggregation of load or load
center anywhere in the system.

Of these contingencies, it was found that a three-phase fault
close to VEGP with breaker failure at VEGP substation results
in the largest transient swing for Units 1 and 2. Specific h
stability performances of VEGP are discussed below.

A. Unit 1 - 1987 Summer Peak and Spring Valley
Contingencies

Unit 1 is stable for all three-phase faults with any
one breaker failure and a delayed fault clearing time
of nine cycles. Maximum rotor angle swing for VEGP
Unit 1 is approximately 50 net electrical degrees.
The 230-kV substation at VEGP is designed such that no
more than one transmission line and one 500/230-kV
autotransformer bank are lost after any three-phase
fault where breaker failure is involved.

B. Units 1 and 2 - 1989 Summer Peak and Spring Valley
Contingencies ,

Units 1 and 2 are stable for all three-phase faults
with breaker failure and a delayed fault clearing time
of nine cycles. Maximum rotor angle swing for Unit 1
is less than 47 net electrical degrees and for Unit 2
approximately 70 net electrical degrees. The 500-kV
substation at VEGP is also designed such that no more
than one transmission line and one 500/230-kV
autotransformer bank are lost after any three-phase
fault at the plant where breaker failure is involved.

C. Frequency Decay Rate

The maximum frequency decay rate possible from
theoretical considerations for the 230-kV and 500-kV
systems is 5 Hz/s and 5.4 Hz/s, respectively. These
frequency decay rates are the theoretical maximums g
that occur with the simultaneous tripping of many W
500-kV, 230-kV and 115-kV lines such that a large
island in formed in which all generation, other than
one VEGP unit, is off line. The probability for such
a scenario is immeasurably small. If for the
improbable scenario just described, one additional
major aenerating un i t. In i n ope ra t. l ean , t.ho expec t.nr1
r a n.jiann.. y ilas- a y sala in a nslucnil to appt'ox ima te l y

8.2.2-2

k
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voltage during normal operation; however, the time
delay has been selected to prevent unwanted tripping
and undervoltage-induced damage to the safety-related

f~] loads. Load shedding and tripping of the incoming
's ) breaker is provided by two-out-of-four undervoltage

logic.

A two-out-of-four undervoltage logic set at A8.5
percent of nominal voltage with a time delay of 10 s

(^T is also provided to initiate an alarm in the control(_) room to warn the operators of a degraded voltage
condition. An SIS subsequent to the initiating of
this alarm does not separate the auxiliary power
system from the offsite power system. Studies have
been performed which indicate that at the degraded
voltage trip setpoint indicated above, based on the
worst case motor thermal damage curve, the permanently
connected Class 1E loads will not be damaged. These
studies also indicate that adequate voltage is
provided to allow starting of the loads.

After a diesel generator has been started and reaches
rated voltage and frequency, the generator circuit-s

( breaker connecting it to the corresponding 4.16-kV bus,
'/ closes, energizing that bus and the associated load

center transformers. Each diesel generator is (
designed to accept loads within 9.5 s after receipt of
a start signal, and all automatically sequenced loads
are connected to the Class lE bus within 30.5 s
thereafter. (Refer to figure 8.3.1-2.) Relays at the
diesel generator detect generator-rated voltage and
frequency conditions and provide a permissive
interlock for the closing of the respective generator
circuit breaker. Upon loss of the preferred source of
power without a LOCA, the load sequencer system
initiates the starting of the diesel generators, trips

(f-~)
the 4.16-kV perferred power supply breaker, and sheds
all loads. The load sequencer for each diesel then''
automatically initiates the starting of the safe
shutdown loads. When an SIS is present, connection of
the diesel generator to the 4.16-kV bus is not made
unless the preferred source of power is lost (4.16-kV

,- bus undervoltage).

\~ 1
Following diesel start and connection to the Class 1E i

bus, the loads are automatically sequenced onto the |bus at programmed 5-s time intervals. The load shed
feature is bypassed during sequencing of loads. A

|fast responding exciter and voltage regulator ensure
|

,3

( ) voltage recovery of the diesel generator after each ik/ load step, in accordance with requirements of

1

8.3.1-15
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Regulatory Guide 1.9. Field flashing is utilized on
the diesel generators for fast voltage buildup during
the start sequence.

Should a LOCA occur during load sequencing or after
sequencing is completed, the SIS will restart the
sequencer, which will sequence those loads required
for LOCA conditions. No load shedding other than the
nonsafety-related loads identified in figure 8.3.1-2
will occur.

Once load sequencing has been completed, the load shed
and resequence capability is reinstated for an
undervoltage sensed at the 4.16-kV Class 1E bus.
Logic has been provided that prevents more than three
undervoltage conditions from being recognized within a
2-h period. The first and second undervoltage signal
will initiate load shed and resequence of the required
loads. The third undervoltage signal will initiate a
load shed only. Reinstatement of sequencing can be
accomplished by manually resetting a timer located at

7
the sequencer. This limitation is provided to prevent
automatically exceeding the manufacturer's
recommendations concerning motor start capability of
two successive starts within a 2-h period.

A breaker in the 4.16-kV Class 1E bus supplies power
to the selected nonsafety loads listed in figure
8.3.1-2. If an SIS is not present, this breaker is
closed by the sequencer. Should an SIS be present,
this treaker is automatically tripped if it had been
previously closed. After it has been tripped and the
SIS has been manually reset, the operators can close
it under administrative control to reenergize the
selected nonsafety loads, should their operation be
desired.

The voltage levels at safety-related buses are |hoptimized for the expected load conditions throughout
the anticipated range of voltages by the setting of
no-load transformer taps. The tap setpoints are based
upon the design voltage ranges available from the
reserve auxiliary transformers and the unit auxiliary
transformers. The Technical Specifications indicate ||hthe voltage setpoint parameters of the diesel
generators to be compatible with the transformer tap
setpoints. Verification of the proper tap selection
will be accomplished by actual measurement in the
finta

O
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buses in accordance with design requirements
and that subsequent loading of the onsite
sources is through the load sequencer.

f. Demonstrate full load-carrying capability for
24 h, of which 22 h are at a load equivalent
to the continuous rating of the diesel
generator and 2 h at a load equivalent to the
2-h rating of the diesel generator,

g. . Demonstrate functional capability at full load
temperature conditions by rerunning the test
phase outlined in item d above immediately |7following item f above.

h. Demonstrate proper operation during diesel
generator load shedding, including a test of
the loss of the largest single load and of
complete loss of load. Verify that the
overspeed limit is not exceeded.

i. Demonstrate the ability to:

O' e Synchronize the diesel generator unit with
the offsite system while the unit is
connected to the emergency load.

Transfer the emergency load to the offsitee
system.

Isolate the diesel unit from offsitee
systems.

Restore the diesel generator unit toe
standby status.

.

j. . Demonstrate that the capability.of the dieselp) generator unit to supply emergency power'(
within the required time is not impaired
during periodic testing mentioned in item 2
above.

k.n Demonstrate that the engine will perform
properly if switched from one fuel oil supply''
to another.

1. Demonstrate that the load shed feature is
bypassed during sequercing and that it is
reinstated properly once sequencing is7-

( ;- completed.
Li

8.3.1-19 Amend. 7 .5/84
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4. The test procedures will specifically state that
the diesel generator unit is to be reset at the
conclusion of the test to allow an automatic start

||hwhen required.

I. Fuel Oil Storage and Transfer Systems

The diesel generator fuel oil system is described in
subsection 9.5.4.

O
J. Diesel Generator Cooling and Heating Systems

The diesel generator cooling water system is described
in subsection 9.5.5.

K. Instrumentation and Control Systems for Standby Power
Supply

Equipment is provided in the control room for each
diesel generator for the following operations:

e Manual starting and stopping.

e Manual and automatic synchronization,

e Manual frequency and voltage setting.

e Emergency stop.

e Governor and voltage regulator manually actuated
droop and reset.

A transfer switch is provided in each diesel room for
local remote control selection. The switch is
normally in the remote position, whereby the
engineered safety features system senses an accident
or loss of preferred power and starts the diesel. The
transfer switch is placed in the local position to
allow manual operation of the diesel locally when it
is out for maintenance. Equipment is provided locally
at each diesel generator for manual starting in case
of a control room evacuation. The local emergency
start functions to start the diesel generator,
regardless of the position of the transfer switch.

Equipment is provided at each local control panel for
the following operations (when the transfer switch is
in the local position):

O
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8.3.1.1.11 Motor-Operated Valves with Power Lockout

The motor-operated valves that require power lockout to meet
BTP ICSB 18 and that have the means to accomplish power lockout
are listed and outlined as follows:

A. The following motor-operated valves power lockout and
restoration capability is accouplished at the main
control board:

HV-8806 Safety injection pump suction
from refueling water storage
tank

HV-8835 Safety injection pump cold leg
injection

HV-88021., a Safety injection pump hot leg
injection

HV-8840 Residual heat removal pump hot
leg injection

HV-8809A, B Residual heat removal pump cold
leg injection

HV-8813 Safety injection pump miniflow
isolation

O
B. The following motor-operated valve power lockout is

accomplished by drawing the circuit breaker from the
motor control center during startup and maintained in

7the racked out position during reactor power operation:

HV-8808A, B, C, D Accumulator isolation valves

In addition, the emergency core cooling system motor-operated
valves (item A) are provided with valve position-indicating |3
light boxes to provide a continuous indication of valve
position.

The Technical Specifications list these valves and their
required positions.

8.3.1.1.12 Containment Building Electrical Penetrations

The electrical penetrations are protected from damage resulting
from overcurrent conditions through the use of redundant |h
overcurrent protective devicen as indicated in paragraph
1.9.63.2. The use of series Class 1E fuses for backup
protection on the 480-V switchgear power circuits is justified
by the fact that fuses are passive devices which have proven
coordination characteristics and reliability. The Technical
Specifications will address the effects of thermal cycling of ||h

Amend. 3 1/84
8.3.1-28 Amend. 7 5/84
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1. Where the minimum vertical separation is not
maintained, a barrier is installed which extends
at least 1 ft on each side of the tray system when'^'; the trays are arranged in stacks and at least 3 ft
on each side where the trays cross each other.w

2. Where the minimum horizontal separation is not
maintained, a barrier is installed which extends
from at least 1 ft above (or to the ceiling) to at

'~') least 1 ft below (or to the floor) the tray;

' mf system.

E. Where raceways of different separation groups are
brought to a single enclosure, separation is
accomplished by the use of conduit routed in opposite
directions from the enclosure, using the enclosure as
a barrier.

Non-Class 1E circuits are electrically isolated from
Class 1E circuits, and Class lE circuits from
different separation groups are electrically isolated
with the use of isolation devices, shielding and

_ wiring techniques, physical separation (in accordance
; 1 with Regulatory Guide 1.75 for circuits in raceways),'_j or an appropriate combination thereof.

When isolation devices are used to isolate Class 1E
circuits from non-Class 1E circuits, the circuits
within or from the Class IE equipment or devices to
the isolation device (s) are identified as Class 1E and
are treated as such. Beyond the isolation device (s)
these circuits are identified as non-Class IE and are
separated from Class 1E circuits in accordance with
the separation criteria described above.

Power and control cables are installed in conduit or ventilatedbottom trays (punched or ladder type). Solid tray covers are7_s

used in all outdoor locations and indoors where trays run in 7i

areas where falling debris is a problem. Instrumentation cables
are routed in conduit or solid bottom cable tray with solid tray.

covers.

Separate trays are provided for each voltage service level
|

-

13.8 kV, 4.16 kV, 480 V , 120 V ac and 125 V de, control, and
|instrument. Vertically stacked trays are arranged from top to

bottom as follows:

e 13.8 kV.

e 4.16 kV.

8.3.1-33 Amend. 7 5/84
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e 480-V power from load centers.

e 480-V low voltage power and 120 V ac or 125 V dc with
|gloads of 10 A or more.

e Control. s

e Instrument.

In general a minimum of 10-in. vertical spacing is maintained
between trays of different service lovels within the same
stack.

With the exception of lighting panel feeders, which are routed
in trays, lighting circuits are routed in conduit or utilize
aluminum sheath (ALS) cable. Lighting circuits inside
containment utilize conduit or copper sheath (CUS) cable.

Raceways from safety-related groups A and C are located i.- .no
lower cable spreading room. Raceways from safety-related
groups B and D are located in the upper cable spreading room.
Group N raceway is routed into both upper and lower cable
spreading rooms.

OAll raceways installed in Soismic Category 1 structures have
seismically designed supportu. Trays and rigid conduit are not
attached rigidly to Seismic Category 1 equi,pment.
Raceways running between Seismic Category 1 structures are
designed in the following manner to provent damage to the
raceway or associated cabling during seismic events. Conduita
running between structures are either connected with a minimum
of 2 ft of flexible conduit or are provided with expansion /
deflection fittings. Cable trays running between structures
are supported independently in each Category 1 structure with
no rigid mechanical connection of the tray at the interface.
Those cables which require maintained spacing are not tied down
to the tray for a distance of 5 ft on either side of the
interface.

A high energy line break analysis and missile impact study is
performed for all rooms or compartmento containing largo
rotating machinery or high energy piping. Where hazardo to
safety-related raceways are identified, a prodotormined minimum
separation in maintained betwoon the break and/or minnile
source and any safety-related racoway, or a reinforced concreto
barrier designed to withstand the offects of each hatard in
placed to prevent damage to raceway of redundant nyatomo. The
hazards analysin in further doncribed in appendix 3F.

8.3.1-34
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TABLE 8.3.1-1 (SHEET 1 OF 2)

DIESEL GENERATOR ANNUNCIATOR POINTS

1. Low temperature lube oil - in

2. Low temperature lube oil - out

3. High temperature lube oil - in

'4. High temperature lube oil - out

5. Trip - high temperature lube oil

6. Low level lube oil

7. Trip - high temperature bearing

8. Trip - high crankcase pressure

9. Trip - vibration

10. Trip - overspeed

11. Low temperature jacket water - in

12. Low temperature jacket water - out

13. High temperature jacket water - in

14. High temperature jacket water - out

15. Trip - high temperature jacket water

16. Low pressure jacket water

17. Trip - low pressure jacket water

18. Low level jacket water

19. High jacket water temperature sensor malfunction

20. Generator trouble

21. High generator' bearing temperature ]
22. High generator control panel temperature

gm'
( ,) 23. Low excitation

'

24. Generator fault

..f
Amend. 7 5/84
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TABLE 8.3.lf. (SHEET 2 OF 2).
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25. . Trip - generator differeriNial

26. Maintenance lock out '

l'.. ?
'27. Low pressure lube oil !

i

28.' , Trip - low pressure ivise oil *

29. L6w pressure turbo oil D right ,i
i

. !.

30. Low pressure turbo oil - lefc !i >

s s , t

31. Trip - low pressure turbo oil ['

i ;

I;( 32. High AP fuel oil filter
!
>c,'

y 33. M w pressure fuel oil ,

;
7 t

i,[ 34. Low level' main tank !
''

, . . .

35. Low level day tank

36. High level day $.mk'

'4
*

,,

37. Low pressure control air*, :*.,iL ,

[ 38. Low pressure starting air I
t, ,

Nhhpreheurestartingair
f

39.4

- .
' 40. Failud to start

; . t

'

j, j 41. Switch not in auto ; t,'; ' ' ,
42. B rring device engaged j ', h f

[
i -

,

a- 43. . Panel intrusion'
'

' s's
i - 4 i

.
i

,

* 44.' High' engine control panel temperature '

L 4

keergencysta'rt) 45.
. ,, ,

e.bi'aseligeneratorbypassed<a, '

~

46.
.

'

h1t
'

(i :k
i.

* '
..

p

ThisalarmisdisplayedIonthesystemhtatusmonitoring
' ' a.

( k- *- panel in the control room only.s

' ,

s .\.
,

A , . ,
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single-line diagrams listed in this figure. The switchgear is
of metal clad construction and is equipped with two-pole
drawout type locally controlled air circuit breakers. The
continuous current ratings and trip ratings are given on theO single-line diagrams. The specific loads connected to the
various systems can be identified by reference to the single-
line diagrams indicated in figure 8.3.1-4.

The dc distribution panels connected to each de switchgear bus
supply safety-related loads as indicated on the single-lineO diagrams. The breakers are of molded case construction. The
main bus and breaker ratings are given on the single-line
diagrams referenced in figure 8.3.1-4.

Systems A and C receive power from train A 480-V ac engineered
safety features (ESF) buses, and systems B and D receive power
from train B 480-V ac ESF buses. System A is described here;
systems B, C, and D are identical with the exception that
system D does not include a motor control center. The
equipment numbering used is identical for all four systems,
with the first letter indicating the system.
Figure 8.3.1-4 shows the overall 125-V de safety features

O systems to be provided for Unit 1. The Unit 2 systems are
essentially identical. Battery 1ADlB feeds into de switchgeardesignated 1ADl. Normal and backup battery chargers designated
1AD1CA and 1AD1CB are fed from ESF motor control centers lABAand 1ABE. The 125-V de system A is formed at the switchgear
1AD1, and power is fed to motor control center LAD 1M, inverter
lADlIl and 1ADlIll, and de distribution panels LAD 11 and 1AD12.
Note that systems C and D have only one dc distribution panel
and inverter per system.

Each 125-V de motor control center supplies power to safety
features motor-operated valves. The 125-V de distribution
panels supply power for safety features control, switching, and
field flashing for the er.ergency diesel generators. See tables
8.3.2-1 through 8.3.2-4 for load lists.

System C provides all power required for successful operation
of the turbine-driven auxiliary feedwater pump, with the
exception of the steam generator-to-auxiliary feedwater turbine
motor-operated valves (redundant valves) which are provided

O" power from the system A and B de motor control centers. Thespecific associated loads can be identified by reference to the
single-line diagrams as shown in figure 8.3.1-4 for the system
A, B, and C de distribution equipment.

O
8.3.2-3
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8.3.2.1.2 The Unitized 125-V de Nonsafety Features Systems

The four unitized 125-V dc nonsafety features systems include
59-cell lead-calcium batteries and are similar in design to the
safety features syctems, the only difference being the number
of distribution panels and inverters on each system and the
absence of motor control centers. Figure 8.3.1-6 shows the
125-V dc nonsafety features systems. The Unit 2 systems sre
essentially identical. Batteries are sized in accordance with
IEEE 485 to have sufficient capacity to supply the required
loads for 2 h. They are sized at a minimum temperature
of 70 F. All other sizing criteria are the same as for the
125-V de safety features systems. The only interface with
safety features systems is that one battery charger in each
system receives power from non-ESF 480-V ac buses, which in
turn are powered from ESF ac buses. However, these buses are
shed on a safety injection signal. The battery charger design
is similar to that of the safety features battery chargers.
The same criteria as outlined in paragraph 8.3.2.1.1 apply to
the nonsafety vital ac buses inverter systems. The plant
annunciator, auxiliary relay rack 1, rod control motor
generator set controller, boron recycle waste gas processing
panel, waste evaporator ccntrol panel, and recycle evaporator
control panel are also specified to operate over a 105- to
140-V de input range.

Battery sizes are:

e 1475 Ah at 3-h rate; 2060 A for 1 min.

e 1838 Ah at 3-h rate; 2795 A for 1 min.

e 1690 Ah at 3-h rate; 2330 A for 1 min (two batteries of
this size).

The 125-V de nonsafety features systems supply de power to
nonsafety motors, control, switching, and instrumentation as
shown on the single-line diagrams identified in figure 8.3.1-6. |h
8.3.2.1.3 Common 125-V dc Nonsafety Features Systems

There are seven common 125-V dc nonsafety systems: the river
intake structure, the service building, the switchyard (two |hsystems), the technical support center, and the security system
(two systems). The river intake structure and the service
building each have a 59-cell lead-calcium battery, a distri-
bution panel, a normal battery charger, and a backup battery
charger. These systems receive 480-V ac power from normal

hbuses. The switchyard system has two batteries, two distri-
A further description |7bution panels, and three battery chargers.

8.3.2-4 Amend. 7 5/84
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is provided in paragraph 8.2.1.2. Each system has a normal |"
battery charger with a backup charger shared between both
systems. Note that Unit 1 will supply power to all three
battery chargers until Unit 2 construction is complete. AfterO Unit 2 is complete, its switchyard battery charger will be
switched to a Unit 2 normal bus. These batteries are sized as
discussed in paragraph 8.3.2.1.2, with the exception of the
technical support center battery which has been sized to supply
required loads for 1 h.

() Battery sizes are:

e River intake structure - 57 Ah at 3-h rate; 111 A for 1
min.

e Service building - 260 Ah at 3-h rate; 500 A for 1 min.

e Switchyard - 260 Ah st 3-h rate: 500 A for 1 min (two
batteries of this size).

Technical support center - 1475 Ah at 3-h rate; 2060 Ae
for 1 min.

O' Security central alarm station - 1811 Ah at 3-h rate;e
2500 A for 1 min.

Security secondary alarm station - 983 Ah at 3-h rate;e
1400 A for 1 min.

The 125-V de common nonsafety features systems supply de power
for control, switching, vital security and technical support
center loads, and the plant telephone /page communication system
as shown in the single-line diagrams identified in figure
8.3.1-8.

8.3.2.1.4 Ventilation

Battery rooms are ventilated to remove the gases that may be
produced during enarging of the batteries. The ventilation
system for the ESF batteries is safety related. See section
9.4.5 for a further discussion of the associated ventilation
systems.

8.3.2.1.5 Maintenance and Testing

All components of the 125-V de systems will undergo periodic
maintenance tests to determine the condition of each individual
subsystem. Batteries are checked for liquid level, specific

'

gravity, and cell voltage and are visually inspected following

8.3.2-5 Amend. 7 5/84
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the manufacturer's recommended guidelines for procedures. An
initial composite test of onsite ac and de power systems will
be performed as a prerequisite to initial fuel loading. This
test will establish that the capacity of each battery is suffi-
cient to satisfy a real-time safety load demand profile under
the conditions of a loss-of-coolant accident (LOCA) and
simultaneous loss of offsite power. Thereafter, periodic
capacity tests will be conducted in accordance with IEEE 450,
Regulatory Guide 1.129, and the manufacturer's schedule
recommended for cyclic test discharge / equalizing charge rates.
These tests will ensure that the battery has the capacity to
continue to meet safety load demands. Battery chargers are
periodically checked by visual inspection and performance
tests.

Testing will be done according to the following:

A. The specific gravity, electrolyte temperature and
level, and voltage of the pilot cell of each battery
will be measured and logged monthly.

B. The specific gravity, electrolyte temperature and
level, and voltage of each cell from each battery will
be measured and logged quarterly.

C. Once each refueling cycle but not to exceed 18 months,
the batteries will be subjected to a performance
discharge test. The specific gravity and voltage of
each cell will be measured after the discharge and
logged.

8.3.2.2 Analysis

The regulatory guides regarding de power systems are discussed
in section 1.9 and subsection 8.1.4. Compliance with the
general design criteria is discussed in section 3.1.
Table 8.3.2-5 is the failure modes and effects analysis.

The 125-V de systems A and C form the train A safety features
de system. Their normal and backup chargers receive power from
two Class 1E train A motor control centers. The 125-V de
systems B and D form the train B safety features de system.
Their normal and backup chargers receive power from two
Class 1E train B motor control centers. The train C and D
battery. chargers are qualified as isolation devices in
accordance with IEEE 384 and Regulatory Guide 1.75. The
train A safety features de system supplies power to train A
loads, and the train B safety features de system supplies power
to train B loads. Each individual system (A, B, C, and D)
supplies power to a separate instrument channel (1, 2, 3,

8.3.2-6
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or 4). In this way, separation between the independent systems
is maintained, and the power provided to the chargers can be
from either offsite or onsite sources (General Design Criterion
17). The de system is so arranged that the probability of anO internal system failure resulting in loss of de power is
extremely low. Important system components are either
self-alarming locally and/or in the control room upon failure
or capable of beina tested during service to detect faults.
Each battery set is located in its own ventilated room. All
abnormal conditions of important system parameters are

O annunciated in the main control room. The safety features
battery circuit breakers have dedicated annunciation in the
main control room which alarm on a circuit breaker open
condition. There is no cross-connection between the indepen-
dent 125-V de systems.

The design of the 125-V de safety features systems provided for
VEGP'is based on the criteria described in IEEE 308 and 450.
Each battery consists of 59 lead-calcium storage cells,
designed for the specific service in which they are to be used.
Ample capacity is available to serve the loads connected to the
system for the duration of the time that alternating current is
not available at the station site. Each division of Class 1E
equipment is provided with a separate 125-V de system to avoidO a single failure involving more than one system. Batteries are
located in well-ventilated rooms which limit hydrogen concen-
tration to less than 2 percent by volume. A hydrogen survey is
performed during preoperational checkout to verify that the
ventilation system limics hydrogen concentration to this level
in accordance with Regulatory Guide 1.128. Adequate aisle
space and space above cells are provided.

Eyewash facilities are provided in all battery rooms. They are
designed to preclude spilling of water from these facilities on
the battery installation.

.

Seismic Category 1 battery racks provide for the mounting of
battery cells in a two-step configuration.

The same criteria as that indicated in paragraph 8.3.1.1.12
applies to de circuits that are connected to containment
penetrations. See figure 8.3.1-7 for the overcurrent
protection coordination curve for the de feeders (General
Design Criterion 50).

Fire detection sensors and alarms are provided as described in
subsection 9.5.1.

Before inctallation, cells are stored in a clean, level, dry,
- and cool location. Extremely low ambient temperatures and

localized sources of heat are avoided. During installation,

8.3.2-7
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any cell with electrolyte level 1/2 in. or more below the top
of the plates is replaced.

Each battery charger has enough capacity for the steady-state |operation of connected loads required during normal operation
while maintaining its battery in a fully charged condition.
Each battery charger and battery charger supply has sufficient
capacity to restore a battery from a fully discharged state to
a fully charged state within 12 h while supplying the normal
steady-state loads. The battery charger supply is from an
engineered safety features system motor control center within
its division. Battery chargers are provided with disconnecting
means and feedback protection. The chargers are specified to
limit de current feedback during loss of ac input power to
0.200 A under any condition. Periodic tests will be performed
to ensure the readiness of the system to deliver the required
power (General Design Criterion 18). A qualified ground
detector system provides indication of any grounds which may
occur in the system.

Battery current and system voltage indications are provided in
the main control room for each de system.

The following common annunciator windows are provided in the hmain control room for each de system:

A. Switchgear trouble (combines undervoltage, ground, and
circuit breaker tripped).

B. Battery charger trouble (combines ac input
undervoltage, dc output overvoltage, and loss of de
output).

C. Inverter trouble (nuclear steam supply system-supplied
dc input voltage low, dc input voltage high, ac output
voltage low; balance of plant-supplied vital bus
inverter: reverse transfer, fuse blown, output transfer 7
switch improper position, circuit breaker tripped,
overload de undervoltage, output ac overvoltage, and
output ac undervoltage; residual heat removal valve
inverter: output or input circuit breaker tripped,
overload, output voltage low, output voltage high,
input dc voltage low, and fan failure).

D. 125-V de panel trouble (combines undervoltage, ground,
and branch breaker overload).

E. 125-V de motor control center trouble.

F. Battery circuit breaker open alarm (dedicated alarm). h

8.3.2-8 Amend. 7 5/84
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via the transfer canal when the gate between the pool
and canal is open..

' ("N B. Spent Fuel Pool Dewatering
1

The most serious failure of this system would be
complete loss of water in the storage pool. In
accordance with Regulatory Guide 1.13, the design of
the SFPCPS limits the loss of coolant that could be,

/' caused by maloperation or failure of system components
such that spent fuel does not become uncovered.

The spent fuel pool cooling pump suction connections
are located near the normal water level so that the
pool cannot be gravity drained. Each return line
contains an antisiphon hole to prevent the possibility
of gravity draining of the pool via these lines.
Finally, the lines to and from the skimmer / strainers
are located near the normal water level.

'

The accidental opening of the gate between the spent
fuel pool and the transfer canal, if the canal is dry,
would lower the water level approximately 6 ft,

O leaving about 18 ft of water over the top of the spent
fuel assemblies. '

Makeup water sources are provided to replace evaporative
1 and minor leakage losses. These sources include the'

refueling water storage tank, the reactor makeup water
storage tank, the demineralized water storage tank, and 7
the recycle holdup tanks. Makeup to the spent fuel pit
should be started upon a low-level alarm signal from the
spent fuel pool level instrumentation.

The spent fuel pool, transfer canal, 'and spent fuel
-

cask loading pit have stainless steel liners welded to
embedments in the walls and flo6rs. At every liner,

. weld seam continuous drains are provided for leak3 detection. These are' interconnected and drain to a*

collection point which is monitored.to determine
whether leakage is occurring.

. C. Water Quality

\s Only a very small amount of_ water is interchanged
between the refueling canal and the spent fuel pool,-
as fuel assemblies are transferred in the refueling
process. . Whenever a fuel assembly with defective
cladding is transferred.from the fuel transfer canal' _

' - (Qh

9.1.3-9 Amend. 7 5/84
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to the spent fuel pool, a small quantity of fission
products may enter the spent fuel cooling water. The
purification loop removes fission products and other
contaminants from the water. By ma'intaining h
radioactivity concentrations, excluding tritium, in
the spent fuel pool water at or below 5 x 10'' pCi/g
for dominant gamma-emitting isotopes, the dose rate at
the surface of the pool is 2.5 mrem /h or less.

9.1.3.6 Tests and Inspections

Active components of the SFPCPS are in either continuous or
intermittent use during normal system operation. Periodic
visual inspection and preventive maintenance are conducted
using normal industry practice.

No special equipment tests are required, since system
components are normally in operation when spent fuel is stored
in the fuel pool.

,

Sampling of the fuel pool water for gross activity and
particulate matter concentration is conducted periodically.
The layout of the components of the SFPCPS is such that
periodic testing and inservice inspection of this system are
possible. Details of the inservice inspection program are
outlined in section 6.6.

A. Instrumentation Application

The instrumentation provided for the SFPCPS is
discussed in the following paragraphs. Alarms and
indications are provided as noted.

B. Temperature

Instrumentation is provided to measure the temperature g
of the water in the spent fuel pool and to give local W
indication as well as annunciation in the control room
when normal temperatures are exceeded.

Instrumentation is also provided to give local
indication of the temperature of the spent fuel pool
water as it leaves either heat exchanger.

C. Pressure

Instrumentation is provided to measure and give local
indication of the pressures in the spent fuel pool
pump suction and discharge lines and in the skimmer
pump discharge line. Instrumentation is also provided

9.1.3-10
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9.2.2 COMPONENT COOLING WATER SYSTFM

'The component cooling water (CCW) system provides cooling for
(' 'the. spent fuel pool (SFP) during all plant operating modes and

1(,)S for the residual heat removal system (RHRS) during normal~

shutdown and emergency conditions. The CCW system also serves
as an intermediate system or barrier between the reactor
coolant system and the nuclear ~ service cooling water (NSCW)
system which is open to the atmosphere.

.OO
9.2.2.1 Design Bases

Protection of-the CCW system from wind and tornado effects is
discussed in section 3.3. Flood design is discussed in section
~3.4. Missile protection is discussed in section 3.5. Protec-
tion against dynamic effects associated with the postulated
rupture of piping is discussed in section 3.6. Environmental
design is discussed in section 3.11.

9.2.2.1.1 Safety. Design Bases

- T~N A. The CCW system is designed to transfer reactor heat
\ ,) energy from the RHRS to the NSCW system at a rate

sufficient to avoid fuel or core damage following a
loss-of-coolant accident (LOCA). This safety design
basis is in accordance with 10 CFR 50, General Design
Criterion 44, Cooling Water.

-B. The CCW system is designed to_ provide the cooling
waterflow for removal of heat from the seal coolers
for the RHR pumps and-from the spent fuel pool heat;

; exchangers.
!
'

C. The CCW system is designed so that a single failure of1

any component, assuming the loss of offsite power,.. ~.

(/) cannot impair the' system's capability to comply with\- -its safety-related heat removalffunction.,

D. The CCW system is designed to remain functional during
and after a safe shutdown earthquake (SSE).

I''Y E. Active components of;the CCW system are capable of
i (_/' being periodically inspected and tested during plant

power generation operation. Provisions are made for
-suitable inspection of important components at appro-
priate times. ' Design is pursuant to 10 CFR 50,
General Design Criteria 45, Inspection of Cooling,_

/ ') - Water System, and 46, Testing of Cooling Water System.f
.

. 9.2.2-1
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F. The CCW system is designed to remove reactor decay
heat at a sufficient rate to bring the reactor to a
cold shutdown condition in 36 h with a loss of offsite
power and assuming the most limiting single active
failure in accordance with Regulatory Guide 1.139.

9.2.2.1.2 Power Generation Design Bases

A. The CCW system provides a continuous supply of cooling h
water to the SFP heat exchanger during all normal
operating and normal shutdown conditions and during
refueling. However, during the first fuel cycle of
power generation, neither train of the CCW system is 7

required to provide cooling to the SFP heat exchanger.

B. The CCW system is designed with lower pressures than
the NSCW system to prevent potentially radioactive
leakage into the NSCW system.

C. The CCW system is designed in a manner which prevents
long-term corrosion that may degrade system
performance.

D. The CCW system is equipped with radiation monitoring
capability.

9.2.2.1.3 Codes and Standards

Codes and standards applicable to the CCW system are listed in
table 3.2.2-1. The CCW system is designed and constructed in
accordance with American Society of Mechanical Engineers (ASME)
Section III, Class 3, except for the CCW chemical addition tank
and associated piping.

9.2.2.2 System Description

9.2.2.2.1 General Description

The CCW system is shown in figure 9.2.2-1. The system consists
of two separate 100-percent redundant trains. Each train
styplies cooling water to one spent fuel pool heat exchanger,
to one RHR heat exchanger, and to the seal cooler of the RHR
pump aligned with that RHR heat exchanger.

Each CCW train consists of one heat exchanger, three 50-percent
capacity pumps, one CCW surge tank, one chemical addition tank,
and associated piping, valves, and instrumentation.

9.2.2-2 Amend. 7 S/84
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9.2.2.2.2 Component Description

A summary of design parameters for major system components is
provided in table 9.2.2-1.

A. Pumps

The CCW pumps are centrifugal pumps, rated at
5000 gal / min at a 160-ft head. The pumps are driven
by 300-hp motors.

B. Heat Exchangers

The CCW heat exchangers are shell and tube type, two-
pass flow on the tube side, rated at
129.1 x 10' Btu /h.

C. Surge Tanks

The surge tanks are horizontal cylindrical atmospheric
tanks with a capacity of 2000 gal each.

9.2.2.2.3 System operation

The CCW system functions as a closed loop system. The heat
loads of the CCW system are provided in table 9.2.2-2. The CCW
pumps take suction from the shell side of the CCW heat
exchangers and circulate the CCW through the components to be
cooled, back to the shell side of the CCW heat exchanger, where
the collected heat is transferred to the NSCW system which in
turn transfers the heat to the ultimate heat sink. Refer to
subsections 9.2.1 and 9.2.5 for details of the NSCW system and
ultimate heat sink, respectively.

There are three 50-percent-capacity CCW pumps in each train.
The third pump serves as a standby and allows maintenance to be
performed on one pump.

The surge tank is connected to the main CCW line on the suction
side of the pumps and functions to ensure that the system is
kept filled and pump net positive suction head (NPSH)
requirements are maintained. Makeup water is added to the

O surge tank as required from the reactor makeup water storage
tank and/or the demineralized water storage tank. To ensure
against radioactive release should the CCW be contaminated,
surge tank overflow is connected in the CCW drain tank and
either returned to the CCW system or treated prior to offsite
disposal.

.
-- - - - - -
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t

One train is operated during normal power generation. However,

during the first fuel cycle of power gergration, neither train 7
of the CCW system is required to provide cooling to the SEP heat
exchanger. Both trains are automatically started by an
engineered safety feature (ESF) signal. Both trains can be
6perated during plant shutdowns, although only one train is
required to brirq the plant to cold shutdown conditions with

,

loss of offuite power and assuming the most limiting single
active failtre.

I

\'

9.2.2.3 Safety Evaluation

A. The nominal CCW system cooling capacity is
129 x 10' Btu /h for'each train. During two-train
cooldown, the maximum heat load is 116 x 10' Btu /h,
and cold shutdown is achieved in 17 h. During one-
train cooldown, the peak heat load is approximately

ft 171 x 10' Btu /h, and cold shutdown is achieved in
29 h. Thus, the CCW system satisfies the cold
shutdown requirements of Regulatory Guide 1.139 and
Branch Technical Position RSB 5-1. During accident'

conditions, the heat load on the CCW system is
96.6 x 10' Btu /h and therefore less than cold
shutdown. Hence, the CCW systemsis capable of
performing its duty of renoving heat at the required
rate.

B. There are three 50-percent-c pacity pumps in each
train of the CCW system. Thus, the failure of one'

pump does not impair the function of that train.
Either train has the heat removal capacity necessary
to bring the plant to a cold shutdown in less than

,

36 h. Therefore, even the failure of one train would
not prevent the system from meeting the requirements.
The fait.ure modes and effects analysis is presented in
table 9.2.2-3.

C. The safety-related portion of tlie system is designed
and constructed as Seismic Category 1, so that it will
remain functional during and af t er a SSE. The CCW,., ,

r[ chemical addition tank and assoc 2ated piping is
,

nonsafety related. This portion'of the system is iso-'

y

L|
' '

lated from the safety-related process flow path byt

locked closed, safety-related manual valves.
,

D. Periodic inservice inspection is performed in accord-
ance with the requirements for ASME Section III,''

Class components as described an subsection 3.9.6.

\' D, j'
'

'

,i

;9.2.2-4 Amend. 7 5/84,
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TABLE 9.2.3-1 (SHEET 2 OF 2)

r-' Demineralizer Re mneration
- , Equipment Capacity

,

%

Sulfuric acid transfer pump-(1) 10 gal / min vs. 70 ft, vertical
'

4; submerged, centrifugal

Sulfuric acid neutralization 43 gal /h vs. 220 psig, positive |3*

jd pump (1) displacement
iI)j j ' Caustic soda transfer pump (1) 10 gal / min vs. 70 ft, vertical| .

V , submerged, centrifugal 7y ,

Caustic pump (1) 240 gal /h vs. 105 psig, positive
displacement

fb Neutralization sump transfer 400 gal / min vs. 40 ft, vertical |3
pump-(4) submerged, centrifugal

' -"J Demineralized water storage 250,000 gal, covered with a''
. tank

. ,A diaphragm

Jh , Material specs:
3 plates - SA240TP304

., structural - SA479TP304.

-Demineralized water transfer 275 gal / min vs. 150 ft,'
pumps (3) horizontal centrifugal

h y''I Demineralized water transfer 310 gal / min vs. 130 ft,k booster pumps (2) horizontal centrifugal l

4'
,

j; #
:.

O. i
i

( *

i

c .

f
;.

i |

4

O
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series-connected 1500-ton chiller condensers. The
series-connected evaporator sections of the chiller
system are designed to provide a nominal 6050-gal / min
flow of about 44 F chilled water to the coils of()~ various cooling units located throughout the plant.
Automatic standby operation is provided for both
chiller and pumps.

B. Expansion Tank

.() The expansion tank is used to:

1. Maintain system pressure by allowing the water to
expand when the water temperature increases.

2. Provide a collection point for air bubbles
released from the system.

3. Provide makeup water to the system from the
demineralized water storage system.

C. Chemical Feed Tank

j-m The chemical feed tank provides chemical mixing in the
(,, system to provide control against corrosion. -

9.2.9.2.2.3 System operation. The normal chilled water system
forms a link between the heat receiver of the various aircooling units throughout the plant and the heat sink of the
service water system. Heat picked up at the coils and
transferred by the chilled water is pumped past the chemical
addition feed input point and the air separator to the suction
of the operating chilled water pump. The operating pump
discharges to the evaporator section of the operating chiller.
Chilled by the refrigeration circuit, the water leaves the
evaporator at about 44*F to return to the coils.

~/

(_) -The system has three complete chillers and pumps. Normally,
two operate in series and one chiller is on standby. Any twoof the three pumps in parallel operate with the chillers to
provide chilled water to the single primary normal chilled
water loop. |

.

(_,/ The condenser of the chiller is cooled by the turbine plant,

' water system.

b)x_- ,

9.2.9-5' I
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9.2.9.2.3 Safety Evaluation

Because the normal chilled water system has no rafety design
basis, no safety evaluation is provided. |h
9.2.9.2.4 Tests and Inspections

The chilled water piping circuits are hydrostatically tested
and balanced to provide design flowrates and temperatures |hwithin a tolerance of +10 percent. Active component
performance is monitored by various instruments on the chiller
and piping.

9.2.9.2.5 Instrument Applications

Chiller and pumps are operable from the main control room and
the remote shutdown panel. Indicators are displayed in the main 7
control room and the remote shutdown panel for pump etatus.
Local pressure and temperature indicators display the
appropriate system parameters associated with the chiller and
pumps.

..

O
:

i

!

O

O

9.2.9-6 Amend. 7 5/84
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TABLE 9.2.9-3 (SHEET 1 OF 3)

ESSENTIAL CHILLED WATER SYSTEM FAILURE MODES AND EFFECTS ANAL'1S
Plant Method Fa i lure Effectitem Description Safety Ope ra t ing Failure of Failure on System SafetyMo of Component Function Mode W Modeis1 Detection Function Cacabilitv

m

1 No. 15 breaker on 1 ABA Provide continuity A inadvertent open; MCC a la rm None; loss of train480-V 1E bus. Tra in A and protection to fall to close A; train B availablenormally closed (NC) motor sta rter, when required
item 2

2 No. 15 motor starter Provide continuity A Fall to close or Pump motor None; loss of trainfo r i tem 3, no rma l ly to chilled water (CW) remain closed indicating A (only if fails toopen (NO) pump motor light close); t ra i n B
available

3 1-1592-P7-001-M01, Provide motive A Fail to start and F l ow a l a rm . . .'- None; loss of train. control building (CB) power to ci rculate ope ra te control room A; tra in B ava i lableESF CW pump and cooling water
mo to r, no rma l ly MCC a l a rmdeenergized (ND),
t ra i n A Flow ind ica tor- <

3 7$control room

mPump motor in- i
dicating iight N

to4 V186, check valve, NC Allow waterflow A Fa i l to open or F l ow a l a rm low- None; loss of train >
and prevent back- remain open; control room A; tra in B ava ilable fflow fall to close

ewhen requi red MCC a l a rm
'

Flow ind ica tor-
-

control room

Pump motor
indicating light

5 No. 6 breaker on 1AA02 Provide continuity A Fa l l to close or Swi tchgea r a la rm None; loss of train4.15-kV bus, tra in A and protection to remain closed A (only if fails tomotor, item 6 Breaker position close); t ra i n B
indicating light available

(PO( Chiller panel
indicating iight

. .

&U

U1 M
NN
CD CD
AA
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TABLE 9.2.9-3 (SHEET 2 OF 3)
Plant Method Fai f ure Errectitem Desc ription Safety Ope ra t ing f a i l u re of Failure on System SafetyNo. of Component Function Mode Models) Detection Function Capability

6 1-1592-C7-001-000, Provide chilled A Fail to opera te Tempe ra tu re a la rm None; loss of train
CB ESF chiller, water for cooling high-control A; train B available
tra in A, MD room

Chiller panel
indicating light

Tempera ture in-
d ica to r-con t ro l
room

Swi tchgea r a la rm

flow indicating
switch in control
room

7 No. 15 breaker on Provide continuity A Inadvertent open MCC a la rm None; loss of train
IDBA, 1480-V IE bus; and protection to B; t ra in A ava ilable
tra in B NC motor sta rter, 4

atem 2 3 7 tuo
98 No. 15 motor sta rter Provide continuity A Fall to close or Pump motor in- None; loss of train I

for item 9; No to chilled water remain closed dicat ir,' l ight D (only if rails to ]pump motor close); t ra i n A y
available y

I9 1 - 1592- P 7-002-M01 ; Provide motive A Fail to start and Flow a la rm low- None; loss of train c
No. 15 motor sta rter; powe r to c i rcu- ope ra te con t ro l room B; train A available
item 3; t ra in B late cooling

water MCC a la rm

Flow i nd ica to r-
control room
pump motor in-
dicating light

10 V187, check valve, NC Allow waterriow A Fail to open F l ow a l a rm low- None; loss of train
and prevent control room B; train A available

[[ backflow
oo MCC a la rm
DD
gl, p. F low ind ica to r-
* *

con t ro l room

4W pump motor in-
dicating iight

ut H
\\
co a)
bb
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TABLE 9.2.9-3 (SHEET 3 OF 3)
Plant Method failure Effectitem Description Sa fe ty Ope ra t ing Fa i l u re or failure on System SafetyKn. of Component Function Mode Models) Detection Function Choability

11 No. 22 breaker on Provide continuity A Fall to close or Swi tchgea r a la rm None; loss of train1BA03; 4.16-kV bus, and protection to remain closed B (only if rails totra in B ESF chiller, Breaker position close); t ra i n Aitem 12 indicating light available

Chiller panel
indicating light

.

12 1-1592-C7-002-000, Provide chilled A Fall to operate Tempe ra tu re a la rm None; loss of trainCB ESF chiller, wa te r fo r coo l ing high-control B; train A availablet ra i n B, ND room

Chiller panel
indicating light

Tempe ra tu re in-
d ica to r-con t ro l
room 3 7

Swi tchgea r a la rm h
OFlow indicating m

switch in control I
room "2

(n
13 Chilled water pump Provide chilled A Mechanical F l ow a la rm low; None; loss of train h1-1592-P7-001-000 water for cooling failure flow indicating A; tra in B ava ilable I

switch in control e
room

Tempera ture a ia rm
high

14 Chiller water pump Provide chilled A Mechanical riov a la rm low; None; loss of train1-1592-P7-002-000 water for cooling railure flow indicating B; train A available
switch in co'ntrol
room

g& Tempera.ure a ia rmgS high
DD
.G G.

-J W

Ln H
NN,

co co
. bb
} a. A - Both trains Start and operate on safety injection signal.
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f .9.2.30 TURBINE PLANT CLOSED COOLING WATER SYSTEM

The function of the turbine plant closed cooling water system
,e is to provide. chemically treated, demineralized water for theo
'

;- 1 removal of heat from nonsafety-related heat exchangers in the
'

turbi'ne building:and to reject the heat to the circulating
. water system.

f' -9.2.10.1- Design Bases
'

.

9.2.10.1.1- Safety Design Bases
t

The turbine plant closed cooling water system is not required
for the safe shutdown of the plant and has no safety design

t

basis.

9 . 2 .10.1.~ 2 . Power Generation Design Bases

The-turbine plant. closed cooling water system provides '

corrosion-inhibited, demineralized' cooling water to the
' t''} equipment ~shown in table 9.2.10-2 during all modes of normal
\m / plant operation.

i

During power operation the turbine' plant closed cooling water
system provides a continuous supply of cooling water to turbine
plant equipment' at a maximum temperature of 110*F, with a
circulating water-inlet temperature of 94*F.

The cooling water is treated with corrosion inhibitor and uses
demineralized water _for makeup. The. system is equipped with a
pot feeder to add chemicals to the system.

1The heat sink for .he_ turbine plant closed cooling water system
is-the circulating water system. Circulating water is provided' /''\ ' ;

~\_/ 'on the tube side of the turbine plant closed heat exchangers.
!

Makeup to-the system is provided at a rate of 1 percent of
cooling waterflow.

|

-The surge' tank providesia' minimum of 30 s of active storage. '

[. ~' \-) LEither pump or closed heat exchanger may be down for-

maintenance without impairing the function.of the system.

The. turbine plant' closed cooling water pumps are provided ac
.- power.:from the 480-V switchgear. bus. The pumps are not

; [~q}- . required _for safe shutdown of the plant; therefore, no
\_/ iconnection'to~the emergency diesels is required.

,

,

'

9.2.10-1
|

'g a. ..
.

.

.
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9.2.10.2 System Description

9.2.10.2.1 General Description |h
The turbine plant closed cooling water system is shown in
figure 9.2.10-1. The system consists of one surge tank, one
chemical addition pot, two pumps, two heat exchangers
(connected in parallel), and associated piping, valves,

|hcontrols, and instrumentation. Heat is removed from the
turbine plant closed cooling water system via the closed
cooling water heat exchanger by the circulating water system,
which is described in subsection 10.4.5.

A closed water sample is periodically taken for analysis to
ensure that the water quality meets the chemical specifications
given in table 9.2.10-1 for the services indicated in
table 9.2.10-2.

The surge tank is vented to the atmosphere and provides storage
to accommodate volumetric changes due to thermal expansion and
contraction in the system. Demineralized water is provided to
the surge tank for makeup to the system.

9.2.10.2.2 Component Description

Codes and standards applicable to the turbine plant closed
cooling water system are listed in table 3.2.2-1. |7

A. Turbine Plant Closed Cooling Water Surge Tank

The closed cooling water surge tank is covered and
vented; it is constructed of carbon steel. The tank
is located in the turbine building. Demineralized
water makeup is provided by a level control valve.
The capacity of the tank is 610 gal.

B. Turbine Plant Closed Cooling Water Chemical Addition
Pot

The closed cooling water chemical addition tank is
constructed of carbon steel. Provisions for makeup
water and addition of the chemicals are included.
The tank is located in the turbine building. The
capacity of the tank is 12 gal.

O
.

9.2.10-2 Amend. 7 5/84
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9.4.1.8 Onsite Technical Support Center HVAC

The onsite technical support center normal HVAC consists of a-

j#') chilled water system and' air handling unit, supply and exhaust
s_/ systems, and recirculation filtration unit.

'The onsite technical support center HVAC supply system provides
conditioned outside and recirculated air for ventilation and
cooling during normal plant operations and following an abnor-
. mal occurrence or accident in which the plant is required to be

. (_s L placed.in a safe shutdown condition. The system provides
filtration of outside and recirculated air following post-acci-i

dent radiological releases. The system is shown schematically
in figure 9.4.1-6. Table 9.4.1-4 provides design parameters
for major components in the system.

|

9.4.1.8.1 Design Bases

i

9.4.1.8.1.1 Safety Design Bases. The normal HVAC system lo-
cated in the technical support center does not perform any
safety-related function. Failure of the system will not
compromise any safety-related equipment, component, or,

- - structures.

9.4.1.8.1.2 Power Generation Design Bases

! A. The onsite technical support center normal HVAC system
provides a suitable environment,for personnel-and
equipment during normal and post-accident operation,
including provision for post-accident radiological
releases.

B. The HVAC system provides a supply of cooling air
sufficient to maintain area temperatures at 75+5*F.

C. During accident conditions-a filtration unit provides
filtered cooling air meeting the requirements of
10 CFR 50, Appendix A, General Design Criterion.19,
for airborne contaminants and providing for
personnel breathing requirements for continuous occu-fD pancy of 25 people. The filtration unit.also inhibits

'w / infiltration of contaminated air by pressurizing the
technical support center with outside air.

D. The system provides the capability to detect and
protect the onsite technical support center |. [,) . personnel from smoke, chlorine, and airborne |7 i

'x '

. radioactivity.-

9.4.1-15 Amend. 7 5/84
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E. Portable air breathing equipment and anticontamination
clothing is provided for an occupancy of 25 people.

O
9.4.1.8.2 System Description

9.4.1.8.2.1 General Description. The normal HVAC system for
the onsite technical support center consists of an air-cooled fwater chiller unit, a pump and expansion tank, an air handling
unit, a filtration unit, duct heaters for heating and humidity
control, exhaust fans, and instrumentation and controls associ-
ated with the above equipment. The seismic and quality
classifications of components, instrumentation, and ducting are
given in table 3.2.2-1.

9.4.1.8.2.2 Component Description.

A. Chilled Water Unit

The water chiller is an air-cooled unit with dual

hcompressors and six air cooling fans. The unit is
located on the roof of the technical support center.

B. Chilled Water Pump and Expansion Tank

The chilled water pump is a centrifugal, motor-driven
pump located in the mechanical HVAC room on the first
floor of the building. The expansion tank is a
steel tank located in the HVAC room and provided with
appropriate instrumentation.

C. Air Handling Unit

The technical support center air handling unit
consists of steel housing, a medium-efficiency filter,
cooling coils, a humidifier, and a centrifugal fan.
The unit is located in the mechanical HVAC room.

D. Filtration Unit

The emergency filtration unit consists of steel
housing, a prefilter, an electric heating coil,
upstream HEPA filters, a charcoal adsorber, downstream
HEPA filters, and a supply fan. The supply fan is a
backward inclined, centrifugal fan with variable inlet
vanes to compensate for the increase in filtration
resistance as the dust loading increases. The unit is
located in the mechanical HVAC room.

9.4.1-16
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' N.)
E. Exhaust Fans

The, exhaust fans are centrifugal fans driven by
electric motors.9-ss

'1 )' F. Duct Heaters

The duct heaters are electric resistance heaters
mounted directly on the duct for temperature and

. humidity control.

.O'' G. Humidifier

The humidifier is an electric resistance-heated type
mounted inside the access section of the air handling
unit. The unit is provided with an integral control
panel. A matching high limit humidistat is provided
in the return air duct.

H. Access Doors

To minimize inleakage, the access doors to the
technical support center are equipped with

/~g self-closing devices that shut the doors automatically,( ) following the passage of personnel. Two sets of' ' ~ '

doors, with a vestibule between, acting as an airlock,
are provided at each of the three entrances to the
technical support. center.

I. -Isolation Dampers

System isolation dampers are capable of automatically
closing within 6 s after receipt of an actuation
signal, as verified.by. testing. The isolation dampers
are tested as bubble-tight dampers for zero leakage.

J. . Radiation Detectors
/O
() Radiation detectors are provided to monitor the

outside air supply and area radiological conditions.
A detector is installed in the outside air intake
duct. The unit is responsive to as low'as 10-'

2pCi/cm of Xe-133. Area detectors are provided forr~
(~,}j each of the cathode ray tube' display rooms and the

technical' support center work area. These detectorshave a range of-10'' to~10'' mR/h.
K. Smoke Detectors

r-wy A smoke detector is installed in the outside air( ) intake duct. This detector indicates'the presence of

-9.4.1-17
i
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smoke entering the area from outside. The smoke
detector actuates an alarm in the technical support
center HVAC control panel.

L. Chlorine Detector

A chlorine detector is installed in the onsite
technical support center ventilation outside air
intake plenum. This detector indicates the presence
of chlorine in concentrations of 1 ppm. Response time
is 8 s at 5 ppm chlorine concentration with the alarm
setpoint of 1 ppm.

M. Breathing Apparatus u

Self-contained portable breathing equipment with air
bottles is stored within the habitability area of the
technical support center.

9.4.1.8.2.3 System Operation.

9.4.1.8.2.3.1 Normal Mode. The onsite technical support
center air-conditioning system operates during normal modes of
operation. Prefiltered outside air from the intake plenum at
el 233 ft 2 in. is mixed with recirculated air and filtered
through a medium-efficiency filter, cooled to 56 F, and
discharged into a duct system that distributes the air to the
onsite technical support center area. Each zone is provided
with variable flow control to regulate the temperature at
varying load conditions. Outside air is preheated with a
thermostatically controlled electric duct heater. A zone
electric duct heater, controlled by a zone thermostat,
regulates the temperature of the CRT display room, computer
room, and communications room. Outside air is supplied to
makeup for air exhausted from the battery and toilet areas.
The ventilation system is designed to limit the hydrogen
concentration to less than 2 percent by volume within the
battery area in accordance with Regulatory Guide 1.128. The
exhaust air from the battery room and toilet area is exhausted
through a normal exhaust fan to the atmosphere at
el 241 ft 0 in.

9.4.1.8.2.3.2 Emergency Mode. When high radiation or smoke is
detected in the air intake duct, an alarm soundo at the onsite
technica.1 support center control panel. An operator action is
required to activate the emergency filtration system. The
emergency filtration system, when activated, autome.cically

9.4.1-18 Amend. 7 7/84
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processes all of the outdsor air together with approximately 25
percent of the recirculated air through the filtration unit.

('5, In.the initial actuation of the emergency filtration system, a
x_) parallel signal is initiated to doenergize the onsite technical

support center battery room and toilet exhaust fans and
dampers. The continuous influx of outdoor air with no positive
exhaust is designed to pressurize the area to 0.25 in. WG
during the emergency operation. After the filtration process,

(~x the filtered air is mixed with the balance of recirculated air. (,) for further conditioning by the normal supply system.

9.4.1.8.2.3.3 Isolation Mode. When it becomes apparent that
total isolation is required, such as detection of toxic gases
in the outside air intake plenum, a hand switch is provided to
close the outside air intake damper to obtain 100-percent
recirculation. Under this mode of operation, the emergency
filtration system continues to operate while the onsite
technical support center battery and toilet exhaust fans and
dampers remain deenergized. During this mode of operation, the
onsite technical support center area is at atmospheric
pressure.

( ) The emergency filtration system continues to operate until
manually reset.

9.4.1.8.2.3.4 Chilled Water. The onsite technical support
center air-conditioning system consists of a room cooler,
air-cooled condensing unit, water pump, and interconnecting
chilled water lines that collect room heat and dispose it to
the atmosphere.

The air-cooled condensing unit is a package-type unit
consisting of a hermetically sealed compressor-motor,
air-cooled condenser, controls, and prepiped, refrigerant/,s

) connections. Chilled water is processed to provide a water\ temperature differential of 10*F between the incoming andm/

outgoing water system. Chilled water is pumped to the room
cooler through. distribution pipes with modulating valves to
vary the flow of chilled water to the room air cooler to
satisfy room temperature design.,_

)
9.4.1.8.2.4 Safety Evaluation. Since the'onsite technical |

support-center HVAC system has no safety design bases, no
safety evaluation is provided.

.

t /

l

9.4.1-19 Amend. 7 5/84



VEGP-FSAR-9

9.4.1.8.2.5 Tests and Inspections. The system is designed to
permit periodic inspection. The system is tested for function
and capability in the preoperational testing. Testing of the
onsite technical support center HVAC is essentially the same as
the testing described in paragraph 9.4.1.6.

9.4.1.8.2.6 Instrumentation Application. Two area radiation
monitors are provided to warn personnel of unacceptable
radiation levels. Alarm and indication are provided in the
technical support center system support panel located in the
communications room of the onsite technical support center and

|7the main control room. Smoke, radiation, and chlorine detection
capability is also provided in the supply air duct with alarms
in the system support panel.

The following instrumentation is provided in the onsite
technical support center:

e Alarm on high-pressure differential across filter unit.

e Alarm on high temperature in charcoal filter.

e Alarm on low airflow,

Position indication of isolation dampers.e

e Indication of operational status of the fans.

O

O

O
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D. ESF Supply Fans

The two 50-percent-capacity ESE exhaust fans for each
diesel generator room are heavy duty, vaneaxial type,
directly driven by electric motors. These fans are
located in the penthouse of the diesel generator
building and are provided with backdraft dampers.

9.4.7.2.3 System Operation
''

During normal plant power operation, the diesel generator room
is ventilated by the non-ESF fan exhausting to the atmocphere
at el 266 ft 0 in. Supply air for the normal ventilation is
drawn in through motor-operated intake dampers in the wall
openings located on the first floor (el 224 ft 0 in.). The
exhaust fan motors are started automatically by separate room
thermostats whenever the temperature in the building exceeds
thermostat settings of 90*F.

Each of the 10 unit heaters operates on a separate thermostatic
control to maintain a 50*F minimum still-air temperature by

'__ heating and recirculating the air in the room. These heaters
operate automatically and independently from the ventilation
system. The fuel oil day tank room exhaust fan exhausts air to'

m_

the atmosphere at el 241 ft 0 in.

One ESF fan starts automatically on a diesel generator
running / start signal. A second ESF fan is thermostatically

7controlled and starts automatically on a high temperature of
90*F in the diesel generator building. During emergency
operation, the airflows are reversed, and the air is drawn in
through the openings at level 2 (el 266 ft'O in.) and exhausted
through the openings at el 224 ft 0 in.

- 9.4.7.3 Safety Evaluation

A. The ESF supply fans are sized to supply sufficient
outside air to hold the maximum temperature in the
building to the required limits.

D. Two 50-percent-capacity fans are provided to ensure
that a single failure cannot cause complete loss of
the safety function, as indicated in table 9.4.7-2.

C. The ESF supply fans are connected to the safety bus of
the same train as the diesel generator in that room.
Thus, a failure of one emergency power train cannot
cause loss of function of the redundant generator and
power train.

9.4.7-3 Amend. 7 5/84



-

VEGP-FSAR-9

D. The safety-related portions of the diesel generator
building ventilation system are located in the diesel
building, which is designed to withstand the effects
of earthquakes, tornadoes, hurricanes, floods, tornado
missiles, and other appropriate natural phenomena.
The ESF fans are designed and constructed as Seismic
Category 1 to ensure that they will function during
and after a safe shutdown earthquake (SSE). Sections
3.3, 3.4, 3.5, 3.7, and 3.8 provide the bases for the
adequacy of the structural design of the diesel
generator building.

9.4.7.4 Tests and Inspections

The system is designed to permit periodic inspection; it is
tested for function and capability in the preoperational
testing. Fans are tested in accordance with Air Moving and
Conditioning Association (AMCA) Standard 210.'''

9.4.7.5 Instrumentation Applications

Unit heaters are controlled by thermostats. Air flowing4 .

through the ESF supply fans is monitored by temperature and-

flow instrumentation. These fans are operable from both the
control room and remote shutdown panel.

The following instrumentation for the diesel generator building
ventilation system is provided in the control rooms

e Alarm for high temperature in the diesel generator
building.

e Alarm for low temperature in the diesel generator
building.

e Alarm for low airflow.

e Position indication of intake and discharge louvers.

Indication of the operational status of fans.e

O

O

9.4.7-4
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IShould continuous operation of the generator for more than
7 days be required, it will be necessary to refill the diesel
fuel oil storage tank. Prior to filling the storage tank, the
diesel fuel system is aligned to supply the diesel engine from
the full storage tank by opening the locked closed valve that

-

cross-connects the diesel fuel transfer pump discharge piping.
The empty tank is then isolated by closing the respective
discharge valves for the diesel fuel transfer pump. After the
tank has been filled and any sediment has been allowed to

- settle, the original fuel oil tank is ready to supply fuel
) again, if needed, by opening the fuel transfer pump discharge

valves on the original tank and by closing the cross-connect
valve. Further precautions taken to prevent detrimental
effects of sediment on diesel performance include basket |3
strainers in the diesel fuel oil piping, a duplex fuel oil
strainer, and a duplex fuel oil filter on each engine.

The tanks are not provided with cathodic protection; therefore,
a liberal corrosion allowance of 1/8 in. has been provided.
The tanks are installed in accordance with the occupational
Safety and Health Administration (OSHA) 29 CFR 1910 Subpart H,
Hazardous Materials, Section 1910.106. The tanks are located
just under ground level at 220 ft above sea level. Since the
water table is at 165 ft above sea level, ground water seepage(.,*

' ~
is not a problem. Each tank has a sump and a sampling line
from which water and condensation can be removed.

9.5.4.2.1.2 Diesel Generator Fuel Oil Transfer Pumps. The
fuel oil transfer pumps are of the submerged, vertical-
centrifugal type. Each pump has a capacity of 25 gal min,
(approximately 3 times the 8.1-gal / min full-load consumption
rate of the associated diesel generator). The pump motor and
the discharge head are mounted on a plate, fitted with a
gasket, and bolted to the pump support flange at the top of the
tank. A pump house encloses the transfer pumps and associated
piping above the storage tank. There is no fixed fire

7'"3 protection water system inside the pump house; therefore,
spurious actuation of a fire protection system cannot occur.,

The pump is located in the sump near the bottom of the
tank with the pump bearings always immersed in the pumped
fluid.

9.5.4.2.1.3 Diesel Generator Fuel 011 Day Tanks. The diesel
-

generator fuel oil day tanks each contain 1250 gal to provide
approximately 2.6 h of operation for its associated diesel
engine at the maximum operating load without resupply from a
diesel generr. tor fuel oil storage tank. The tanks are located
within the diesel generator building, as shown in figure

Amend. 3 1/84
9.5.4-3 Amend. 7 5/84
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1.2.2-28. The day tanks are located in the corners of the
diesel generator rooms and are completely separated from the
remainder of the diesel generator rooms by 3-h rated fire
barriers. The day tanks are elevated to ensure a slight
positive pressure exists at the suction of the engine-mounted
fuel pumps. The day tanks are apart from any sources of
ignition or high-temperature surfaces. The fuel oil piping is
run in a piping trench from the tank to the engine. The fuel
oil piping on the engine is located away from hot surfaces.
Tank fittings provide for external tank fill, water removal,
recirculation, and instrumentation. The fuel oil day tank is
vented to the outside of the diesel generator building with a
3-in. line which has a flame arrestor at the end. The vent line

7
and the flame arrestor are missile protected. Since venting is
to the outside atmosphere, there will not be any buildup of
combustible gases.

9.5.4.2.1.4 Piping and Tank Surfaces. The exterior surfaces
of the fuel oil storage tanks are coated with coal epoxy
for corrosion protection of the tank surface. The tank 5

interiors are protected by an inorganic zinc coating for
corrosion protection. Portions of the diesel fuel oil piping &
between the fuel oil storage tanks and the day tanks are W
buried, with the remainder being located in Seismic Category 1
structures and piping trenches inside the diesel generator
buildings.

9.5.4.2.2 System Operation

The fuel oil storage tanks for the diesel generators are
replenished from trucks (or other mobile suppliers) as required
to maintain a 7-day supply for each diesel generator
installation. Each storage tank is equipped with a 4-in. vent
line that runs to the diesel generator fuel oil storage tank
valve house located between the train A and train B transfer
pumphouses that cover the center of each of the underground
fuel storage tanks. The vent line is terminated in the valve
house and is fitted with a flame arrestor and a 180" bend at
the end. The roofs of the transfer pumphouse and the valve
house are approximately 3 ft 6 in. and 13 ft 6 in.,
respectively, above grade el 218 ft 6 in. These elevations are
above the maximum flood level based on the probable maximum
precipitation. The 4-in. tank fill line runs to the valve
house and is extended just to the outside of the valve house
wall. Each fill line incorporates a locked closed valve, which
is located inside the valve house, and a screwed filler cap at
the end to preclude the entrance of water. The fill line is &
approximately 48 in, above grade. The vont point is W

Amend. 5 4/84
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approxinstely 6 ft higher than the storage tank fill opening.
Each fill line has a strainer located downstream of the locked
closed valve to prevent entrance of deleterious solid material e
into the tank. A water removal port is located above the tank |3

- sump.

Each transfer pump takes suction from a diesel generator fuel
oil storage tank and discharges fuel oil to a diesel generator
fuel oil day tank. Each pump is capable of supplying its, ,

diesel generator installation and, simultaneously, increasing
1 -.. the inventory in the fuel oil day tank. A fuel oil transfer

pump is automatically started and stopped by a day tank level
switch. The second pump is turned on automatically in the event 3
of low discharge pressure from the lead pump or day tank low-low
level. Any overflow is returned to the storage tank via the
recirculation line. (The capacity of the recirculation line
exceeds that of the transfer pump.) The day tanks are installed
to provide a positive suction head to the engine-driven fuel oil
pumps. The filter in the day tank discharge line is monitored
by measuring differential' pressures across the filter and by
providing a high differential pressure alarm in the control room
and locally. There is a pump discharge interconnection, with
locked closed valves, between fuel trains of the same generatings

( ) unit, as well as an interconnection, with locked closed valves,
between Unit 1 and Unit 2.- '

In the event the diesel fuel oil degenerates during storage, it
can be transferred from the diesel fuel oil storage tanks by
using the transfer pumps and piping, which are interconnected
with locked closed valves, to the plant's auxiliary boiler fuel
oil tanks. Biocides and other fuel additives are introduced to
the tanked fuel oil to prevent deterioration of the oil,
accumulation of sludge in the storage tanks, and the growth of
algae and fungi.

Georgia Power Company has contract oil suppliers with terminals
-w in North Augusta, South Carolina; Macon, Georgia; and Savannah,

Georgia. Additional fuel oil can be delivered to VEGP within
24 h, if necessary, from several sources. Also, it should be
noted that Georgia Power's combustion turbine plant located
adjacent to VEGP Units 1 and 2 could be a source of emergency
No. 2 fuel oil if necessary. Three tanks at the combustion
turbine plant have a combined capacity of over 9 million gal.
These tanks are normally kept at 95 percent of full capacity.
Trucks will primarily be used to deliver fuel oil resupply to
the site and to transfer fuel oil from Plant Wilson under normal

| conditions. A secondary method of delivering fuel oil would be
7by rail or by means of the Savannah River. Delivery of the fuel

oil to VEGP under extremely unfavorable environmental conditions
will be included in plant procedures.

Amend. 3 1/84
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9.5.4.3 Safety Evaluation

A. The total capacity of the underground diesel generator
fuel oil storage tanks is sufficient for 7 days of
operation of the safety-related loads as required for
each diesel generator for a design basis accident.,,

Within this period, the operator can arrange for
additional fuel to be delivered to the plant site by
truck, rail, barge, etc. There is complete physical
redundancy of active components in the diesel
generator fuel oil system. An independent fuel supply
train consisting of a fuel storage tank, a day tank,-

transfer pumps, piping, and valves is provided for
each diesel generator. Tuo transfer pumps are
provided for each fuel.nupply train so that any pump
can be removed for repair without affecting the
redundancy of the fuel oil supply system. Each pump
in powered from the bus on whirh the diesel generator
it serves in connected. Failure of a pump or a diesel
generator would not affect the operability of any
component in another train.

B. The resulta of a failure moden and effects analysis &
aro given in table 9.5.4-2. Each diesel generator and W
its supporting systems are completely enclosed in
separate compartmento. Any h19n- or moderate-energy
line failures occurring in one diesel generator
compartment would not affect the redundant diesel.
Thus, the offect of line breaka'io no more severe than
a single failure in a diesel system. Details of the
criteria for protection from higb- and moderate-energy
line breaks are given in section 3.6.

C. The diesel generator fuel oil system is designed in
accordance with Seismic' Category 1 and Quality Group C

h requir'ements ao specified in section 3.2.

D. Mair.tenance of the fuel oil above the cloud point in
L > achieved by enclosing the equipa,ent in heated

buildings, burial below the frostline, or heat
tracing.

'l / '

ct: \-'

9.5.4.4 Tents and Inspectionn '

,4

The diesel generator fuel oli system receiven a nil ductility
transition (NDT) examination in accordance with the American
Society'of Mechanical Engineern (ASME)' Boiler and Proscure

g,Vennel Code, Section III, claan 3 incident to routine,

construction,tssts and inspections. The diesel generator fuel
| oil system ppdrability in demonstrated during regularly

1

t S;
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scheduled tests of the diesel generator. Fuel reserve for,

af testing is supplied by sizing the storage tanks to contain fuel
in excess of the volume required for 7 days of operation of thesi

,J/ safety-related loads as required under accident conditions.,

T ._) Samples of diesel fuel are analyzed periodically to ensure that
the fuel quality requirements of the Technical Specifications,
which are based on Regulatory Guide 1.137, are satisfied.

('') 9.5.4.5 Instrumentation Applications
\_)

* The transfer pumps can be operated from the control room.*
Alarms and indications of tank levels and transfer pump status |3are displayed in the control room. A secondary means of tank
level determination is provided by dipsticks or sounding ports.

'

Day tank level switches start and stop the fuel oil transfer
pumps and activate a day tank low level alarm. The fuel oil

v

storage tank transfer pumps are automatically started when thet

level in the day tank decreases to 680 gal. The day tank low
level, alarm annunciates when the level decreases to 625 gal.
The fuel oil storage tank transfer pumps are automatically
stopped when the day tank level has increased to 1190 gal. Low

_ level in the fuel oil storage tank is alarmed when the level
) decreases to 61,000 gal. Table 9.5.4-3 provides indicating and,

x/ alarm' devices associated with the fuel oil system.
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i
j- TABLE 9.5.4-1 (SHEET 2 OF 2) !
!

! !

!- . -
- Design pressure / temperature (psig/*F) 14/200

.

. Material Carbon steel '
i Code t.SME Section III,

,

~ Class 3i

Seismic design Category 1
'

,
-

Piping, fittings, and valves
j Design pressure (psig) 35
f'

i- Design temperature (*F) 100 ;

'

Material Carbon steel
! Design code
j Safety-related portion ASME Section III, '

*~

.! Class 3
'

Truck fill line (to the first valve ANSI B31.1
connection) !

.

7 !
i Flame arrestors (storage and day Manufacturer's standardstanks) !

: O |!
,
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i
'
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TABLE 9.5.4-3
:
E

I
'

STANDBY DIESEL GENERATOR FUEL OIL STORAGE AND i4-
TRANSFER SYSTEM

; _ INDICATING AND ALARM DEVICES
.

!
3 !

i !
! Indication Alarm
:

Parameter Control Room Local Control Room Local
4

7

{ Storage tank level Yes Yes Yes Yes
,

3

Day tank level Yes Yes Yes Yes,

;

Transfer pump motor- Yes No No No;. "

running lights
s

,

Fuel oil pressure No Yes Yes Yes

j. Filter differential No Yes Yes Yes ;
i pressure

!j' - - .

7
:. - St'rainer differential No Yes No No

i

|
- -pressure.

.-
,

)-
'

i.
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features equipment continues to be powered by its associated
diesel generator.

The diesel generator can operate for several days at no load7

( ) without adverse effects. The diesel manufacturer has performedk' a factory idle endurance test on one of their model DSRV-16-4
engines. The engine was operated for 7 full 24-h days on no
load at synchronous speed and then loaded to 4000 kW, which is
57 percent of VEGP's full design load (7000 kW), at the end of
the 7-day period. The engine was able to accept the 4000-kW~

( ') load within 1 s with a voltage and frequency dip of 2.6 and 3.8'' percent, respectively. This test step load exceeds any step
load applied in the VEGP design, except for transformer
energization. Transformer energization is of such a short
duration (less than 0.5 s) that the diesel generator will not be
affected by this load. See table 8.3.1-2 for the diesel 7
generator loading profile.

Based on the performance of their model DSRV-16-4 engine (same
model as VEGP engines) tested with a large load connected within
a short time interval, the engine manufacturer has concluded
that the specified VEGP environmental conditions will not affect
the capability of their engines to carry the step loadings

73 required for VEGP after 7 days operating with no load at
( ,) synchronous speed.

To reduce the possibility of accumulation of combustion and lube
oil products in the exhuast system at low loads, the engine can
be operated at greater than 50 percent load for a 1-h period for
each 24-h period of unloaded operation. Above the 30 percent
load rating, the engine may be run continuously, as required.

9.5.5.3 Safety Evaluation

A. The diesel generator cooling water system components
are sized to allow sufficient cooling of the engine to

r' s prevent overheating while operating at 110 percent of
( ,,? nameplate rating on days with the warmest expected air

temperature.

B. The diesel generator cooling water system is designed
to Seismic Category 1 requirements as defined in

7 section 3.2. Systems, equipment, and components that,

,! are not Seismic Category 1 and whose failure could
impair the functioning of the cooling water system are
upgraded in design to meet the requirements of Seismic
Category 1.

i r' C. The cooling water subsystem for each generator is
! capable of supplying cooling water without,

|

|'

9.5.5-5 Amend. 7 5/84 '

. 1



1

|
,

|
,

VEGP-FSAR-9

augmentation from other sources. The cooling water
pump is driven.by its associated diesel engine.
Because of these arrangements and the redundancy of
emergency diesel generator design and installation, a
failure of any single component of the diesel
generator cooling water system cannot result in a
complete loss of the emergency onsite power supply. A
single failure in the cooling water system is assessed
as a failure of the associated diesel generator; in
such a circumstance, safe shutdown is attained and
maintained by the redundancy of the standby diesel
generator installation. Table 9.5.5-2 provides
failure modes and effects analysis for the system.

D. The diesel generator cooling water system also
contains a keep-warm subsystem that circulates water
through the diesel engine cooling water jacket to
promote the engine's starting capability. Failure of
the system is annunciated by a jacket cooling water
low-temperature alarm at 140*F. Operators are also
alerted to potential cooling or freezing of the diesel
cooling water by the low-temperature alarm for the
diesel genorator room; this alarm is sounded at 50 F.

E. The entire diesel generator system, including the
cooling water system, may be tested during all normal
modes of power plant operation. During these tests,
jacket water pressures and temperatures are monitored
to ensure that the heat exchangers, jacket watcr pump,
and three-way thermostatic valve are functioning
properly. In standby status, operability of the
heater and electric circulating pump is evident by
inspection. All components of the diesel generator
cooling water system are available for inspection at
all times. Detection and control of leakage is visual
and manual.

O
9.5.5.4 Tests and Inspections

Actual testing of the diesel generator system is discussed in
section 8.3. Visual inspections, pressure and leak testing in
accordance with the governing American Society of Mechanical
Engineers (ASME) code, and operational checks of the cooling
system components are performed as the unit is installed. The
diesel generator cooling water system is operationally checked
during the periodic testing of the diesel generator system.
The keep-warm system is operationally checked during diesel
. generator shutdown periods.

9.5.5-6 Amend. 7 5/84
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9.5'.5.5 Instrumentation Applications |

I Indications of system temperatures and pressures are provided
1 in the diesel generator room. High- and low-temperature, low

'

jacket water pressure, and low standpipe level alarms are
i' provided in the diesel generator room and the main control

room.>

ITo prevent spurious trips,.three temperature switches are ;
* . provided and two-out-of-three logic is employed to initiate 1'

diesel generator trip. Diesel generator instrumentation is
{

:

further discussed in subsection 8.3.1. '

i ;
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9.5.6.2.1.6 Air Start Solenoid Valves. Each starting air
system is equipped with two air start solenoid valves,
connected in parallel, so that failure of one solenoid valve

rx does not compromise the operability of the system.~

e )
' ~

The piping downstream of the receiver is provided with a
drainline to remove any moisture which may accumulate. A
Y-strainer is installed upstream of the parallel air start
valves to prevent oil and particulate from fouling these

r3 valves. Periodic testing of the diesel confirms operability of
! ) these valves.

9.5.6.2.2 System Operation

The air receivers for each diesel engine are maintained at
operating pressure by compressors. The compressors start when
air receiver pressure drops to 225 psig and stop when pressure
is increased to 250 psig. Two compressors are provided. Each
compressor keeps one receiver pressurized. A check valve in
the air receiver charging line ensures that a broken line from
the compressor will not affect the receiver. The air dryers
and aftercoolers ensure that the starting air is dry.n

(_) When the diesel generator set receives a start signal, all four
solenoid valves are energized simultaneously, allowing starting
air to flow to each cylinder, using air from both air start
systems independently. Thus, if one air start system fails to
operate, the second will start the diesel generator set without
waiting for a second start attempt and without switching from
the first air start system to the second. When a start signal
is initiated, either manual or automatic, the starting air
valves (HV-9068A and B and HV-9070A and B) will all open,
admitting air to both banks of cylinders on the engine. The air
distributor for each bank will properly time the opening of the
air valve in each cylinder head to admit air to the cylinder
whose piston is in proper position for the starting effort. As/, '; soon as the engine has fired and is running on its own power, a

x_/ speed switch cuts the electrical circuit to the starting air
valves and causes the valves to close. The speed switch is set
to cut off.the electrical circuit to the starting air valves at 7
an engine speed of approximately 300 rpm. Also, the air valve
in.each cylinder head cannot admit starting air to the cylinder, j if the cylinder has fired. This is due to the differential

s_J pressure between the starting air pressure and the pressure ofs

combustion inside the cylinder. Normally,.after two to three
engine revolutions the engine will fire and no starting air will
be used to rotate the engine, even though the engine has not
reached a-speed of 300 rpm. When receiver pressure drops to 150
psig, the automatic starting sequence is stopped, but manual3

_j start attempts may be made as long as both receivers are

9.5.6-3 Amend. 7 5/84
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connected to their respective cylinder banks and until pressure
drops to approximately 90 psig. Starting air pressure below 90
psig is not sufficient to turn the engine, and the receivers
must be recharged at this point. h
An air-cooled refrigerated type dryer is provided upstream of
the starting air receiver tank to remove water vapor from the
compressed air before it reaches the receiver tank. The dryer
is designed for an ambient temperature range of 35 F (minimum)

|hand 120 F (maximum). The air dryer is designed to run
continuously; i.e., it does not cycle on and off with the air
compressor. Compressed air, saturated with water vapor and
entering the dryer, is precooled by the outgoing refrigerated
air in the air-to-air heat exchanger. The precooled air then
enters the air-to-refrigerant heat exchanger (refrigeration
evaporator) where it is cooled by giving up heat to the
refrigeration system. As the air cools, water vapor condenses
into liquid droplets which are separated out of the air stream
by a separator and automatically discharged by a draintrap. The 7

cold air then exits after it has passed through the other side
of the air-to-air heat exchanger, where it is warmed by the
incoming hot air. This reheating increases the air's effective
volume and prevents pipe sweating downstream. A constant
temperature at all load conditions is maintained in the
air-to-refrigerant heat exchanger by means of a hot gas bypass
valve in the refrigeration system. This means of refrigeration
control also allows for efficient noneycling operation of the
refrigeration compressor.

Rating conditions for compressed air capacities of the air dryer
are in accordance with Class H of the NFPA-recommended standard
NFPA T3.27.2(1975) -- 100 psig and 100 F saturated inlet '

compressed air conditions, 100 F ambient temperature, and a 33*F
to 39 F pressure dew point. The evaporator control circuit is
factory set at 35 F. Based on the above conditions, the rated
capacity for the air dryer is 170 sf'/ min, which is
approximately twice the capacity of the starting air
compressor. Therefore, the pressure dew point set for the air
dryer is more than 10 F below the minimum ambient temperature of
50 F.

9.5.6.3 Safety Evaluation

A. Compressed air for each diesel is stored in an
individual storage and starting system. Each system
holds sufficient air to start the diesel five times
under a no-load condition without compressor
assistance. The continuous availability of the air
starting system keeps the diesel engine in constant
readiness.

9.5.6-4 Amend. 7 5/84
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B. The solenoid air start valves are installed in
'

parallel in each system. If one valve fails to
operate, the parallel valve will supply starting air.

('] A failure of a compressor is indicated by an air
. s ,/ receiver low-pressure alarm; this alarm prompts the;

operator to take corrective action. Each air receiver
contains sufficient air when the low-pressure alarm
occurs to start its associated diesel engine at least
five times. The duration of each start is about 3 s

/~N or'two to three engine revolutions. A single active
(_) failure in either air starting system does not

compromise the ability of the standby power system to
accomplish its function. Table 9.5.6-2 summarizes the
failure modes and effects analysis for the starting
air system.

C. The diesel engine starting system, except for the air
compressors, aftercoolers, and air dryers, is designed
in accordance with Seismic Category 1 requirements as
specified in section 3.2.

D. The design of-the system allows all active components
of the system to be separately tested during plant

/ ' power-generation operation, as discussed in para-_

- graph 9.5.6.4 below.

9.5.6.4 Tests and Inspections

The starting air compressors for each diesel engine are tested
' periodically to ensure continued operability. Compressor
suction air filters are periodically checked for cleanliness.
During.the preoperational testing of the diesel generator, the
entire compressed starting air system is operated to ensure
100-percent capability. Due to the redundancy of the starting,

air system, all testing'can be performed without affecting
normal plant operations or safety systems.p_

U
-

9.5.6.5 Instrumentation Applications

Each. compressor and air receiver-is furnished with
instrumentation consisting of locally mounted pressure

; switches, pressure indicators, and overpressure protection
k devices. The pressure switches cupport the automatic-control-

modes of compressor and receiver operation. Low starting air
pressure of 210 psig and diesel-start failure are annunciated
locally and in the control room. Diesel generator
instrumentation is further described in subsection 8.3.1..s

,
.

9.5.6-5 Amend. 7 5/84
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D-
. unit or start-the e.771ne to prevent the extreme lube oil
fviscosities which accompany low lube oil temperatures.

(~* __ During starting or operation of the diesel generator, failure
( _ of_the lubrication system engine-driven pump results in

~

unsatisfactorily low lube oil pressure. Receipt of a low lube
' oil pressure signal from the two-out-of-three trip logic system
will shut down the diesel engine during either routine or
design basis accident operation. (The low lube oil pressure

-7 shutdown signal-is not bypassed or defeated during accident
conditions.). Since each redundant load group is powered by an-

associated diesel generator, a low lube oil pressure trip of
one diesel' generator does not result in a complete loss of the
engineered safety features.

Loss of_ cooling to the lube oil cooler would cause a high lu:e
oil temperature condition and alarm which would ultimately
result in a high jacxet water temperature and subsequent diesel
generator trip upon activation of its two-out-of-three trip
logic system. The redundant diesel generator would continue to
supply engineered safety features equipment associated with the
redundant train.

H/'g, Engine crankcase vacuum is provided by two crankcase.
(_/- ventilating fans which will keep the crankcase pressure at

approximately minus 2 in. of water. Failurg of the fans will
.not' impair the operation of the engine but would cause the
crankcase pressure to-rise to a point slightly above
atmospheric. '

,

Normal-.smallfquantities (10 to 20 gal) of lube oil makeup can
be introduced by.using a hose inserted in the dipstick tube or
the 2-in. oil fill-line. Large quantiti'es of replacement oil
can be introduced to-the sump tank by means of a portable
electric motor-driven pump from a tank truck by using a hose-
inserted in the 2-in. oil fill line.

f"N :
id ; 9.'5'.-7 ~ 3. ' Safety Evaluation

~

LA. The~ engine-driven lube oil pump-provides oil to the:
engine bearings during engine operation.- Oil.is kept

_ _ . Lat a constant pressure and temperature by use of
; regulating _ valves,' recirculation lines,.and a lube oil'. ,

Es /: cooler.. After1 engine-shutdown:or during periods of
standby ~ status,fthe motor-driven. keep-warm pump and

: heater keep the bearings lubricated and warm.

[[; T _ :B.;iThe' diesel" generator lubrication system is> designed.in
_1accordance'with Seismic Category 1 requirements as

.Nm); : spec'ifiedLin!section 3.2. -System, _ equipment,-_and
,

.

-.9.5.7-3?
' '

., ,

.L /{ ( -
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components which are not Seismic Category 1 and whose
failure could impair the functioning of the
lubrication system are upgraded in design to Seismic
Category 1. f

C. The lubricating oil supply to each diesel generator is
sized to provide diesel generator lubrication. The
lubrication subsystem for each generator is capable of
supplying lube oil without augmentation from other
sources. The lube oil pump is driven by the diesel
engine with which it is associated. Because of these
arrangements and the redundancy of emergency diesel
generator design and installation, a failure of any
single active component of the diesel generator
lubrication system cannot result in a complete loss of
the standby power source. A single failure is
assessed as a failure of the diesel generator with
which it is associated; in such a circumstance, safe
shutdown is attained and maintained by the appropriate
redundant diesel generator installation.
Table 9.5.7-2 provides a summary of the failure modes
and effects analysis for the lubrication system.

D. The diesel generator lubrication system is provided hwith an electric motor-driven keep-warm pump and
immersion heater unit which circulates 150 F lube oil
through the engine. Extreme lube oil viscosities
which accompany low lube oil temperatures are thus
prevented, and quick starting of the diesel engine is
ensured. Failure of the unit is annunciated by a lube
oil low temperature alarm at 140 F. Diesel generator-
room low air temperature is anriunciated at 50 F.
Either alarm prompts operator investigation and
remedial action.

E. All active components are capable of being tested
during power generation operation to ensure proper
functioning of the system, as discussed in para-
graph 9.5.7.4.

9.5.7.4 Tests and Inspections

The diesel generator lubrication system is operationally tested h
during the startup and checkout of the diesel generator. Lube
oil pressure and temperature are monitored to ensure opera-
bility of the engine-driven pump and the recirculation lines.
Operation of the electric pump and heater is evidence of their
operability. Inspection and testing of the system can be
performed without disturbing normal plant operations. The
diesel oil is checked according to the manufacturer's 7

9.5.7-4 Amend. 7 5/84
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-recommended schedule to ensure it meets the engine |7
'manuf acturer's specifications. The duplex strainers are valved
Lfor= full flow through one side only. Strainers may be removed

1(/~)'
and inspected for the buildup of impurities on a periodic-

_/ basis. The complete lubrication system is thoroughly flushed
before. initial-startup to ensure that no foreign matter is in
the system.

9.5.7.5 Instrumentation Applications

Instrumentation provided for the diesel generator lubrication
system includes pressure and temperature switches, indicators,
and automatic protection devices. The temperature and pressure
switches support the automatic control modes of lubrication
operation. Remote control and indication are provided for each
system in the control room, as well as at the standby diesel
control panel in the diesel generator building. Low lube oil
pressure, high and low lube oil temperatures, and high diesel
generator _ bearing temperatures are alarmed in the control room
,and in the diesel generator room. In additien, local
indications associated with the lube oil system that are
.provided include oil temperature indication and lube oil filter

;
- differential. pressure indication. A dipstick is provided to

positively verify crankcase oil level. A low lube oil pressure
'

E

signal during operation of the engine initiates _a diesel
generator trip. To prevent-spurious trips,-three pressure
switches |are provided and two-out-of-three logic is employed to

|initiate a diesel generator trip. The lube oil level in the
lube oil sump tank will be sensed by two devices. One is a

ibubbler-type level instrument with the readout indicator
located on:the local engine control panel. The.other device is
a low-level displacer-type switch which will alarm the
annunciator signal on the local engine control panel and the
control roome

Setpoints for; instrumentation associated with the diesel-

.( : generator'lubricationisystem are in accordance with the' engine
' manufacturer's recommendations.- -

1During_surveillanceltesting,.anyfalarm condition would be
.immediately verified.by:the operatoriutilizing instrumentation

:

~ at the diesel generator-location; confirmation at-the local
area would-likely result _in diesel generator; shutdown,.further-

~ ' ' investigation ~, andLrepairs. Diesel generator lube oil. system-

. instrumentation is also described.in section 8.3. -Diesel
generator lubrication. system indicating-devices are. listed in
table 9.5._7-3.- g

--

.

19.5.7-5 | Amend.17_ 5/84 I_

-

. . .



-

.. ..

s .

]
;

:A
-.

, . . __.3 ,.

f,$[..Qf"Y"2:sh.<$ Wn
s

OJ : /V m.$ *.. c q ,;.,T, .
.

$f gevv -

! "5.

w , W" -c=::s O'

D~' ([ .h*c' kh56 kJj@"Iit .
i'..

- - .e ... b.i 8 's M i( A * r; ;'.".?'' A * rM':
. . . !: .

3 , -
.. .. .

~ - . - . .
$ y . 4..'"m

' ' - vs .. ..t :

,
-- * * ' ' ' *

1; h.$
. *

..; , 8

5
j _,s.4 ..,,.. gj 3,- g.a.,.. .

I
.. ThM.i [ [133

: l' 'en
c. % ~A i N k p [ E I.65

.

~
e

. i. a
1

. ' " * ' ' .
' A ! O*v ! . N*' Ja

Y p::1>::
.

,,,,,c' . _*

. } ci ;hC -

.

A W..'"

g-+5- @ #g+y'
y g-.

i a& p. 9. , . .

_. , .. .3A& 1".A.> esw :~.. s~ e m..s m.
--

: L; =

%,1, ,..4.-
- =ee

~. ,;(.. . e. d.,.nu - e...,y 4- u- .. A
! .h. !f,<

; ;,s
, ;m;;;; .5

.,.k:.) $' i -M '-*d*". A., .. e i
.. . . _2

b
75b! ! 15' _ :

' '

-a *

\-) rf . " &
'

a r:-:ar.r- ! 4 r: .*F :'- i.- /. i v ,--. M " @~*
-

'~*
W

6 rS-+.n
L<

). A . .. .1 O Di*fb @fE
s ;-

? - >.

'

{ 11 w
I . $ ~c. ,.

,

i # Y
, t lcid .c ..a 4m Ar=. :

j .: I
~

A n g*,_ . !.y'g j:' * ' ' ,

H
, ,<

;
.

.. , , , , ,

j
: ,g | . !. - ~;1a 3 . . . . . . ~

h!j; ' ~ " * " ' "

cn a y e -- 61 M* n Y' G':
| . ~h-F flide.fieve

t~''

f@''m , jfg ( _ . , . 7-w m_;ge C
.i

(3)
.

.2
fdb -" $,.h.b.Q9

*

;m;; 6.i, ,.
.

(76
.

f||;T,, 66 .; .'

C
l! * .

.

, -

as
' " ** g e,_,,f .

-

.
.

-' /;%;;.r* 't t
~

, 7 i -'

. .f
..@~,,r

- - /" v_.- -. d .y '.
.

.g ; . . .. ... p . r b-

* f . 4.., .. . . . .... : :-(. -
5 :

g 4 d.3 p .

;
. . . .

- ei
. .u

i
p' i .;,. m . g>an

: +t h, g" U..iMw:g1.u 'D ,
e

- o ;g fm
,.

9 4m;I i1 d n =
|

3 9' ,. .;. u
7 g: .. eh.i ; c ' . .a . . . . . . --- -

;
- -r u %4 .. ._m.

! t.

1 g , r. , -dan 2-
' . . . . . . .u , - - -

3

f,.x p ;! .
Y-.........: "*.,. ;;.y re. :- :.; i 5,

y@y- -g3y? ;':::. : ..
y * - _. . . . . . . -]> / -

.

; - f.g-
;y$$ *! IS$yy
e,=

)i
.

52 % 5-6 6"a A%"M:;% i
'

h
-i

~

T
@^ @Q$ * [ [ %*'a'

Ej.b'} 1" 5*
f f; :( P rn'r r" 3 ' r '-:=:: !4

. , . . .- ~ *2
5 0/.

-

, a q. E-e. . .

- . . <;, > .. x. .. . ... ..ai m. . .. a_ ... .. .

s .

, 6 - :
.

: 4~e.nq ,
L<a

. u. %s, ... (;3
-

.

i, .
e,

. . . _ . - . -
.

.

i ; i wr. -

. r> . ,e a .g, . . ;~n,n:. . .
: 4 g S. z .. 4 a m.,

.
.

,33
..

. -. . . . . . . .
' ~~ b . . . ~ -

3 #* I
N. .$h. _..k.<h(\ % y 4

LC
.'

i .. --

2 ..

i
.

I
'

{4 8406000006 ~@.

433 9



_

Tr-.
s

T. 1 , . v i. T.
A G.A ST. G.Aa. 'm T* . Also Availabic Ona - i=.

: d.
!:', ',. ) . A ?,'e e

L " Y'*'* t".s

t h.g. e
'"!

s e , ! Y.,. ..A, .. .Y' F m'gh(2;) d
*

g! fm is !; Aperture Cardg g.ca

w 6 '

,[ M r= s - .. . .U.IE! % iM % J. c,;3 , j'6 acc:><6 <;r:>4 ;T d- 6.') .'.". . 4.. < 4.,
v *c' ! .. . m.-

.
.

'

i -,
em

.
- , j n; .

4
.

.:j ($)
~q* LM q':[ h "q*. 3. grr'

,

.... .,[.;;;
: ..t ...

gs ."'
- ".. . .

a

JwL:~ &,1, * rrer.;~ L, yr;*r,;= bA * rr;;.- i, .. *** a .(;)a .
--

! . . . . e.
r
;}

-
. ..

%.s)
. x. . ..

- %-99 ny |
: :. . c

;
4,,n._,t g y < . . . . y:.m.. .::= %- .s , . . . .

:.,
g C.,, . . w,;L - Q, ~

- .
& . ._.~.s.g -. -.u~.0

C::Ta') - @ %} &,- ' e , _. .v- ...,

, :., c .- *- "

_ .. ..I
. . -,

"q, cao w .. ..1. p .... n - - -
r- . _ - . _

- X &

= ,.g1
g y

cro"LM -w -) ., iv.' .

A 'I3'CI }c 2 ; .= * U 7* ^.J:? ,
-. c-w - w

> p. d,. a to .. Op. . ' ' '._'S t .a*
-" p 'W. .. .".h..

d

^ /.T A b ,u 9. g , v $.;... '-)
'

- C: YS ,H,7
.

. p. . ?.~. .

7 7
,

y . . .
- m. -, .

/t.\ : AA.

-e .A
),aA : er - e

,4... c .
- | ;im: ts e E .e e C.,'.,.') -+A:g,?.s r .,c 4

g
.. ~ . . . -k......4 a u ~

' ' (M
o . ' j. m;a.3

.

. " " - /;@~;;g j *,;, , fg ;' {I.i
. co' H.. - - :+.. g A"-

-8 , wvo

" t%, s
- i,n

. -cI:>4.d.c -cr.>41y
h "#.1..a

~cy > . : .a, .e, e n -y.
... .

,;

. O f h3 C 3 fb ? " rf *.' ""
..

y . [.M "' j \ * ''P~*
.

'.

1 .
1 * F: cri''' { tr;T.:" 11

r: rr,rga.4 .

1 ' \,.,.,.,w ' - - c=p , , q. . i , '' f t . ' .". .
-*

,. -e
i.ca

.

, /. . a.,,y a qg - e.' c:., e
y. 3. y

.n ,_ , y1 -- = . ....-.,

::::. v.-4 ,, , ,, y. .J * 't'c-g::.- ,4
r - m .

r. .
.

4 ,a. o . L m m > g. i gj , ,j,{_w
9 Thr n..ec , 7y1 is : n APERTURE7. y... 3_. l.'' '1 7' t''" r#m -

.

%
..Q.<y - C,ARDqr.::. e. atA

..
.... 9.<=.

.:e.em

r .E.. . . ... o.w. pe-g."._. .
=-

e. A -.
1

.@a "y. -
; y 3 e se e =a y.

"'E " #y E a "" E a d'N,h3.si.M.
-

.y -u u
7 @.'

"

siu -<n=..>41u-cr.:>.1 -c==..>yJ - .. ~ . ,.. --
41 cn u e.. .~

.

[}g gi , - go r. e,,::.r, ;-
m .c3

y:: _
. a_ y.{ :. 4_ _ 1,d..: =9-

,
. m '

,. _.

g g. , g I.z.;'-. .r:r;.:~ y :.v.r m rt.r.ed; %..,c.r- ,

t
: M-

@ r @- e ., o - ~ : .
!

h G i
- <;;y.. .& ..g S. . . .g . ..

.~

O
ue m ,

.
.

-

aa- .-.
.;.

.n. ,=:.. w -. a;% . 4
@ j.w ', @7 m.g " _,t ,a

*

. ;

_.
rr S-.< .4 ....c

2 : ,

.._. !_. ? r. s-, ; =,ad 11_. 1... . i A w -::

k~ e- M. E 1. .Y
.

.

/d.) d.b Ed.3| A i A M. h f
'i f- /m ,4

.

\ h : d
A .i- % y. 3,- w, a-me m ee e e n

p1;3.:.e . AT; , P.g e e.
:A.~ I-!. .

e
e A y ,c...u 4.

.i . _. g'ao i > >

"w-*- >
c,;o.- .

-c=>Ac A. .A. .A '
. ..i. ,.as4 , en%%u A p4a.

-s %

d.h6..,u.}?-ia(}@i @9 P." 1% re.. rer. .-

<r= p
p

.c=qr oca .
H;L$ - ".; $ !

c c
.

I''a, ,2, ,a 9:- .r.-> 4 we.r- h rr;t.r- y r:rr.ry % ,r ,
:1. d . cm/ O "a ' ". : i| :

~

f;M fiO j * !. s . .u.i.- ./4 . s . ....'iM, , a, c., ,.-y
1 ::r.~ t ::r.w

-- -
. . . . .

. ~ . . ~ ~ . . ~ . . . .. . . .: :.~ . . . . . -.. . .... . . . . .

.; ,. :: ... :: ,.;. ::.::... . ::
.. . . . . ., . . . . . . .,. . .

;..c . ,. .

. ...,...... ... ..ia;;ra m m s,-; ;;u m.n va r ::.s.s:;,

Z."..:.!"..I'!.!. i...:* * "l.":!?.* tp

: , ==. :.: .t.=:. gsg.;;';.a. ::; a ~~~ = *a ~* " -" ~ '* ..
*

.. . . . . . . .- Amend. 7 5/84. . , , _ , . . . .

g,g;gy. eq.gg.gg.r:.za
1X4DB159-2 REV.10

|

- - . . - . - - . - .. . . . . .

NLE MAIN STEAM SUPPLY SYSTEM
ELECTRIC GENERATING PLANT F

Georgia Power UNIT 1 AND UNIT 2 i

FIGURE 10.3.2-1 (SHEET 2 OF 3) f.,'

|

|
'

*

!



e
._ .. . . . _ ._|

l ,

h I

ik l

1

m _._ ._.- - -.. - . --

3"*. m m.e. n .p. . --
g**,i 3 m am.n .g. --'I

L. i @-i ,3
- -

3m .
- W >@r ) s....~, .. .:

.> ...
- .. ... .;..r,

} S....@...@ | | S....e @...S...@ ' ! S....@
j ( y_.. . - . y-.. g< - L v .v

y. .. %..g .
.

.g. . .
.,

. .e i ... *

4 - !( Lg'
, . . .

j 4 I. e '' -v- #e 3.

j @ % %b:* @~ ~@ s
3

.

$efh b 6,g!',l I :. .

e f,u 6 ,o--s avie- e- '
TV . . . e.-sac.e" -f ef.r! v

] -

e g %;. r% ; a.--o - n cq.y e -v;.
.

- e. . . . --

3

@G=.hev gg4 , a, m-
,7

r eam. $o e e v g
-

%, e
-

i
g g1 c -

' MMA* IJO, 9 OT .416 s[I {SO, 7 O .B*
4 _

# .. - -
_ s # .. - ;

!
p e g.!. . O e .. 1 .

'

.. :

,
* 7

t !g; t a re-. t.
:

9
-g-;.

: i = - a: s ~ r r 9 _6
' -

;::q ri
--

; i4 4: r m. v- cG..yv cg
g ". fm:Tn:.....o;. r-..@r

14a c m .. ..y . a ', i

>
.y ; m : n .s s. -. c*.-

u,_f,>=..:...,O, @ r:;=:1 -

.9, . . : 4
y: -

:...-.4 : ..,
.

,

1 ;8'..:,C,,) o .&.~S.a.;f. .
a

!, %. - D &.a &.a.; n @t. as - .;-
...

% L. a;* * w gy - -.- - -. .

n1 c Oe a;
Y... , .?~;ac;o! .' m-~ m 11

'-.'4. ~...is.u.. M .t. 9e..m m E,.. . ".4.~.'t K;\ 't.*m .pp ,-' c;oo:i
,

'.i in.tv.
'u.e

-m1 . .9
n .,

: 1 i

.= 5 - .t. 7.-....

-
1a - @... ,@::, Y. .~, u.i A.. 6?t. . . .v- a. . <.

Is) s.
4- -

t 33 .,
-

a.;_3 _. . . , .

e( n ..-,

"ss. . p 34n.g - itii'i

.T.9.d n " $O: u. ' . .! n n * '-: .O ::::9O1 LI" . . . . . . . 's.g
e '~, '4; S ? ;m %;h,=" &

ta t
h,,, y;=*. 3;a

;
u =.Ym *r' 4 ;=

.. 6
..

31.:W7 -8 a
-e. v e. : 6- . .

. 'f j i ,~, y g

I 0 -h +-f ir- y ee
,

, y,g ][f,
,

n
22'. . .,. . . . ,

. q, ;
.

L.; ; ; _w.e.
4

N, kn fk V T
''

)"i

A ,$ e f.. y4. fFr%Ed f %A- : v
Rc

"
j -- c;o e r i m ..y , I,e.e %-
, - - m

Q**Q.. ..{R ,f, rf$ah.i$t O..i iJ@& f
,

'

b glr vry v.
1

,| @..I
> b $~"

~

, . . .

~

;> L ._. 3''' t . . 1. . I_ _%'q ..

...

o .

.Lr-- . . , 'y
'

w.. :* - .- a* .*a. g

'ud_ v mrad _.
'"

'
'

;
'I M
>; (" Qr, W

- w;Wa
*

R: :

t m's .m. -
(1g c g... '3, n .~ .i. :: : . u. p - og4!

- _ ., . . m.. . ozd' 4 :9q ::0
i ? .

Y eij -

@copv
'

i
@lei

4

^h

8406060006% \D
.

u . . . . .



Also Arcil:ble On'

Apertura Card "

- .. .... . . . _ . _ _ , . _ _ _ . . . _ _ _ ,+

e--| m.a. ...,,, O. @$. y g=.e in .. awn.
y

b, \, / @. 4., ,.! @-( j $.7 gj f
us .mma : .,

, . . . . . ,

b" O.w'r .--Of. ) .@ ..M ./.4.. . . M.. .. A f } .k.. . M'Q" .n . - .

; ; y .| y-=g3 4 ,. y ., , y.

*[i ;' (>
) Elb i $ i g i

U 65. ! | 's Wp te e~ | | %
~

g,h. j *ON :> i | ,5
A.. p.'

'~.

'em u * i .f e--,.7' t

:-. .o - y ..,ea; .n'A
. . . . :.n

.
-

..

.- .. . i :m.,. t. <,s...-
..O.

. =..
.s:.o - *, . . , .e u .e . u. .. . , .-e . s.a a ,e

, vGn > < snn -
.

c , " '. 8, q. */ ~ q ','', '' ' ( c.
p

H' * n
.

a-c 2. .J
y .ycit / g.m v

-#0 e.b e-- jg

6 Oh , S.yg^EI,e_o
_3

* *d 'J:J i;:).../g,

i p2 f6f?.>-ho
--.. 'a,k.

< g

(g Ph - ..
- .-.

4 m= @ = L:= _. "jJ:>w:r.:
,

.g e. i .er ; .. e. e. e. o c,/ ' e:-
-

Oe ' ~6s--[?,. i O- _. )e-~:"

A .:u. y
g t, %)

.

r

:' v' m.;.($'* *t
%j Y' v' v*" v w v Q3 h * '.g "e. }/R .. v= x's " * * k)' m.v, . 'n

'

f : . :ja: ..'.. &
' i ' p n .s ..$v..-

- - Af,

2
,.*

's.
o

......
-

r;
. . . , 1, . y-v. ..

(.1 . , ' .i$0dWe;,u: ;_. :I
.

'e"*4#e"di;,@1:,.:.h_,.*A.
g

-
,. ,.i. . . . . . ..2~...... 1 1 e

o .g. ie. pe. %na. i
.

._ i .A. p~A.. u3 a ..,.

s
- -.

..

. -. .

e3u, = ,, .,y~

. %,:t> .

3p. .o. O N,,, .y.y ,
.

, e.- - - . ' '

yff('' d
. .. . .o , v_. "

L M
'+f.P..,.h. g - L.L.

"
::@ w= .e- {.}

TI. .. n. u.
.,. "

..o. 0,
m

~ . . ' -t@) APERTUREJ
. . . . . ..,.:'

y . ' e...fe ..
'

CARD
.

e4
:

4 ~ %.... ii~.
% -,r,< .._

m.9 7-~ 7.~ g..~.
'i

, ,

1
.

'

i br- ,
.

m = . . . .

! Qcrn:>T5 o0 n 3,3;. ... ,:,-;.: ,

nn h{gg O . r/q c6 clo e -- J'
; V.e- . o$g.4 L, 1) t w

''' "aP .f!,1. ~X
.

%. $ f***' h '.$
. D..Q

''

rT '

S'
''

~ * " *

9..} ,

hr-'

-
. . . . .

| -

l
n, ,-

Y . . . .

&>.xnosiir::'~ ' =:='::.':':' :'::":x.~: ~:
4 =: .= =.:.:=r..=.: =..

* .:".:::=r: '. .::-" :: :=::'= .
Amend. 7 5/84

1X400168 3 REV.11
-

vooTLE CONDENSATE AND FEEDWATER
ELECTRIC GENER ATING PLANT

. svSTm
GeorgiaPower

. . FIGURE 10.4.1-1 (SHEET 3 OF 3)
uNir uNo uNir , .

.

. . . . . . _

l



_ .m _ ,m ., ,m,, ,, ,

[,,/ \ / > ( \
[ \ T

(w )/
{ t

'v)(- ,' k ) \ v/ / x /\
%/ e vv

TABLE 10.4.9-4 (SHEET 1 OF 31)

AUXILIARY FEEDWATER SYSTEM
FAILURE MODES AND EFFECTS ANALYSIS -

Plant
Ope r- Method of Failure Errect

Item Descreption Sarety sting Failure Failure on System Safety g3888I!L gf_. Component Function ModefM Mode M Detectionk3 Lunction Capability Gene ra l Remarks
_ 3

1 Condensate tank Maintains in- All IA. Fails closed 1A. Position lights 1A. None - One tank Total capacity of
makeup valve ventnry or or falls to open on QPCP coincident contains surricient both tanks is
LV-5158, nor- condensate upon command with low water reserve without 960,000 1 45,500
mally closed, storage tank level alarm makeup to satisry gal,
rail closed V4-001 at LSL-5146 on QMCB Regulatory Guide
a i r-ope ra ted nominal level 1.139 with rega rd
valve or 480,000 1 to 4 h at hot

22,750 gal; standby followed by
also prevents . a 5-h cooldown to
i nvento ry RHR cut-in at RCS
loss post- temperature or
SSE 350*F.

18. Falls open 18. Position lights IB. None - Iank may
or fails to on QPCP coincident overflow, but 4
close upon with high water surrounding dike tg
command level alarm holds more than O

LSH-5146 on QMCB 30-min makeup 7 eoat maximum flow I
thus pereitting 'T3

/ ope ra to r co r rec- U1

tive action. 38.

%
I3 I2 Ccndensate tank Same a s i tem All Same a s i tem 1 Same as item 1, None - Sa me a s i tem See item 1

makeup valve 1, except except water 1 H
LV-5162, nor- tank is level a la rms a re o
mally closed, V4-002 LSL-5147 and
rail closed L SH-5147 on QMCB
a i r-ope ra ted
valve

-

3 Degasifier reed Isolates con- All 3A. Fails Closed 3A. Position lights 3A. None - Degasi- The degasirier is
pump suctlon densate stor- or rails to on QPCP rication not re- used periodica lly
valve HV-5087, age tank open upon qui red for sa fe to control concen-
no rma l ly open, V4-001 from command shutdown. Also, tration or dissolved
rail closed, degasifier tank diaphragm oxygen in the tanks
a i r-ope ra ted manua lly or limits oxygen to reduce potential
valve upon low buildup. For corrosion of the

oo pump suc- steam generators and
pp tion pressure the AFW piping (see

also item 1),
a .ae

NN
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TABLE 10.4.9-4 (SHEET 2 OF 31)
Plant
Oper- Method of Failure Effectitem De sc rip t ion Safety ating feelure failure on System SafetyNq,_ of Component function Ngdg M e(5) pe tec t i or} f3 m tion Capability Gene ra l Remarks

38. fails open 38. Position lights 3B. None - Possible
or fails to close on QPCP coincident loss of tank in-
upon command with low pump suc- ' ventory, but con-

tion pressure nection located
alarm PSL-5087 above minimum
on QPCP level required

for AFW reserve.

4 Degatifier feed Same as item Ali Same a s i tem 3 Same a s item 3, ex- None - Sa me a s See item 3pump suction 3, except for cept low suction item 3valve HV-5088, condensate pressure ala rm
- no rma l ly open, storage tank

.

QPCP
is PSL-5088 on

fait closed, V4-002
s i r-ope ra ted
valve

$ Not used

6 Not used <
7 in7 AFW pump suc- Admits water 7A. Modes 7A1. fails closed 7A1. Position 7A1. None - AFW for discussion of O

tion valve from conden- 1 and 2 or fails to open lights on PSOA or pumps P4-001 and the ability of theHV-5119, nor- sate storage upon command with QMC8, plus low P4-002 available to AFW pumps to satis-mally closed tank V4-002 condensate stor- suction pres- satisfy AFW re- fy system require- q
MOV, train A to suction of age tank V4-00* sure ( PI-5129A on quirements taking ments during various

g
mo to r-d ri ven depleted QMCB or PI-51298 suction from tank fa ilure modes, see hAfW pump on PSOA), plus V4-002 via HV-5113 items 10, 11, andP4-003 upon open indication and HV-5118, re- 12. Irrespective

g

depletion of for pump mini- pectively. (Tank of source, pump o
g

condensate flow valve V4-001 presumed miniflow returned tostorsgo tank FV-5155 on QMC8 depleted. See tank v4-002 (seeV4-OOT (valve and PSDA due to item 21.) also item 2).actuated by low pump flow For the ef fects o'remote-manual'* loss of all acopera tion
f rom e i ther power, see i tem 67.

the control 7A2. Spurious 7A2. Position 7A2. None - Both,

room or shut- opening while lights on PSDA or tanks supplying AFW
down panel tank V4-001 not QMC8 and reduced simultaneously but
PSDA) depleted and pump tank V4-002 inven- total consumption|> running tory (L1-5116A not affected.B and LI-5104 on Also, makeup (seeO

3 QMCB, L1-51168 item 1) presumed
Q on PSDA, and available during.- LI-5104A on PSDB) modes 1 and 2.

N

U1
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co
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TABLE 10.4.9-4 (SHEET 3 OF 31)
Plant

*

Ope r- Method of Failure Errect
item Desc ript ion Sa ety ating Failure Fa i lu re on System Safetyr

No. of Component Function MQA3 Models) Detection func t ion Capa bi l i ty Gene ra l Remarkg

78. Modes 781. Same as 781. Same as item 701. None - Same
3 and 4 item 7A1 7Al as 7A1

782. Same a s 7B2. Same as item 782. None - Same
item 7A2 7A2 as item 7A2, ex-

cept makeup not
operable, but not
requi red ( see
item 1A)

7C. Mode 6 7C1. Same a s 7C1 Same as item 7C1. None - Same as
stem 7Al 7Al item 7A1

7C2. Same as 7C2. Same as item 7C2. None - Sa me a s
item 7A2 7A1 item 782

7D.'Hode 7 70. Spurious 7D. Position indi- 70. Nono - No loss
opening cator on QMCB or of tank V4-002 "O

PSDA invento ry, since
pump P4-003 is not 7
ope ra t i ng . ]f

7E. Mode 5 7E1. Sa me a s 7E1. Same as item 7E1. None - Same as
item 7A1 7Al item 7A1, except only

pump P4-002 avail- f$able, but this is
g

sufficient for safe ps
shutdown. c)

7E2. Same as 7E2. Same as item 7E2. None - Same a s
item 7A2 7A2 item 7B2

8 ATW pump Same as item 8A. Modes 8A1. Same as 8A1. Same a s item 8A1. None - AFW Sa me a s i tem 7
suction valve 7, except to I and 2 ftem 7A1 7A1, except pres- pumps P4-001 and
HV-5118, suction of sure indicators P4-003 available
normally mo to r-d ri ven a re PI-5128A on to satisfy AFW re-
closed AFW pump on QHCB or PI-51288 quirements taking
MOV, t ra in B P4-002 and on PSDB, and mini- suction from tank

shutdown flow valve FV-315's V4-002 via
panel is position indicated itV-5113 and

E8 PSDB on QMCB and PSDB HV-5119, re-
spectively.

U 8A2. Same a s 8A2. Sa me a s i tem 8A2. None - Same as
fh item 7A2 7A2 item 7A2

u

tn
%s
03
.bn
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TABLE 10.4.9-4 (SHEET 4 OF 31)
Plant
Oper- Method or railure Errect

item Description Sarety sting Failure Fa i lu re on System Safety
!!E gL, Component Function Hgdg Model11 patect iort Lunc t ion Capp b i l i ty Gefera l Remarks

88. Modes 88. Same as items 88. Same as items 88. None - Same as
3 a nd 4 7A1 and 7A2 8A1 and 8A2, re- items 781 and 7B2,'

spectively respectively

8C. Mode 6 8C. Same a s 8C. Same as items 8C. None - Same as
items 7A1 and SA1 and 8A2, items TC) and 782, re-
7A2- re spec t i ve .y spectively

6D. Mode 7 8D. Spurious 80. Position lights 8D. None - No loss
opening on QHCB or PSDB or tank V4-002

inven to ry, since
pump P4-002 is not
ope ra t i ng.

8E. Hode 5 8E1. Same a s BE1 Same as i tem SE1. None - Same a s
item 7A1 8A1 item 8A1, except

only pump F4-003
available, but this
is surricient for
safe shutdown. "O

D1

8E2. Same as item SE2. Same as item 8E2. None - Same as 7 Cl
7A2 7A2 item 782 ~3

1

9 AFW suc- Same as item 9A. Modes 9A1. Falls c'osed 9A1. Position 9A1. None - AfW Turbine-driven
tion valve 7. except to 3 and 4 or rails to open lights nn QMCB or pumps P4-002 and AFW pump not ,)
HV-5113, nor- suction or upon command PAFP, plus low P4-003 available ordinarily used .,
mally closed, tu rb ine-d ri v- with condensate pump suction pres- to satisfy AFW during modes 1 ydc-operated en AFW pump torage tank sure PI-5110A or requi rements taking and 2. (For ,,
NOV, t ra in C P4-001, and V4-001 depleted $1-51100 on QHCB suction from tank discussion or c)controlled or PAFP, re- V4-002 via the ability or

t ror. the con- spectively HV-5118 and HV- or the AFW pumps
trol room and 5119, respec t i ve ly. to satisry sys-
AFW panel PAFP stem requiremer.s*

during various
' rallure modes, see

items 10, II, and
12.) The conden-
sate storage
racility is sized
to accommodate 30-mir& spillage at turbine-

B driven pump (TOP)G runout to allowD
CL

for operator action
to isolate the tur-e

N
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TABLE 10.4.9-4- (SHEET 5 OF 31)
Plant
Ope r- Method of Failure Errect

item Desc ript ion Safety sting Fa i lure f a i lure on System Safety
Ng,_ .or Component Function Mgge Mode [3] petectior. Function Capability General Remarks

bine and/or the TDP
(for mode 5, see
item 9P). For the
TDP, i rrespect i ve
or source, the
minirlow is returned
to tank V4-001 via
fixed riov orifice
FO-5109.

9A2. Spurious 9A2. Sa me a s i tem 9A2. kone - Both
opening 7A2, except posi- tanns supplying
while tank V4-001 tion indicator on AFW simultane-
not depleted and QMCB or PAFP ously, but total
TDP pump running consumption not

errected. Makeup
not operating but
not required.

J

98. Mode 5 98. Fails open 98. Same as item 90. None - Manual-
- <0

p3
or rails to 9A2 ly operated valve c)close upon HV-5097 can be iscommand closed to isolate i

pump, and HV-3009 95
(item 14) and U)
liv-3019 (item 15) >*
closed to stop PC
turbine. I

>.e
9C. Mode 6 9C. Same as items 9C. Same as items 90. None - Same as CD

9Al and 9A2 9Al and 9A2, items 9Al and 9A2,
respectively respectively

9D. Mode 7 9D. Spurious 9D. Position indi- 90. None - No loss
opening cator on QMCB of tank V4-002

or PAFP inventory, since
pump P4-001 is
not ope ra t i ng .

O
U
Q.
.
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TABLE 10.4.9-4 (SHEET 6 OF 31)
Plant
Ope r- Method of f ailure Errectitem Description Safety ating failure Fa i lu re on System Safety

NL,,, of Congonent Luncl.L9n !!9.de tiodsts_1 Deler.l.jan function capability ceneral Remarks

10 Mo to r-d r iven Provides AFW 10A, Modes 10A, Falls to 10A. Pump status 10A. None - Motor- for HELR in TDPAFW pump P4-003 to SCs I and 1, 2, and start or stops light shows green driven AFW pump discharge (mode 5,(train A) 4 auto- 3 running when on QMCB or PSDA, (MDP) P4-002 items 100 and
natically required plus low discharge available to 11D), rnly one MDP
as required pressure indica- satisfy 100% or is required to
or by remote tors PI-5141 A and AFW requirements. satisfy AFW require-
manual actua- PI-5141B on QMCB T DP P4-001 a l so ments. ( For thetion from the or PSDA, res sec- available ir errects or loss or
control room tively. Also required. a l l ac power,
or shutdown minirlow valve see item 67.)panel TV-5155 (item

27) is open.

108. Mode 108. Spi, 'ous 108. Pump status 100. None - MDP
4, SC 1 start or .silure light shows red P4-002 and TDP
or 4 to ston upon on QMCB or PSDA P4-001 operate

command with same low automatically to
pressure indica- to satisfy AlW <tors as for item requirements. til10A, plus low dis- Thirty-minute 7 Ocha rge pressure spillage thrpugh gy
a la rm PSL-5149 break accounted I
on QHCB i f b rea k for in conden- *r3
upstream or flow sete tank sizing, to
limiting orifices. >>

J1IOC. Mode IOC. Falls to IOC. Same as item 10C. None - TDP 1
4, SG 2 start or stops 10A P4-001 operates Ed
or 3 running automatically to O*

satisfy AFW
requi rement s.

100. Mode 100 Falls to 100. Same as item IOD. None - MDP
S start cr stops 10A P4-002 operates

running automatically to
sa tisfy AFW re-
quirements.

10E. Mode 10E. Falls to 10E. Same as item 10[. Nono - HOP
6 start or stops 10A P4-002 and TDP

Y running P4-001 available.
a
o

I*3
Q.
.

N

W
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.
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TABLE 10.4.9-4 (SHEET 7 OF 31)
Plant
Oper- Method of Failure Errectitem Description Safety ating f a i lure failure on System SafetyML of Component f_u_nq1[o_n t9o.de !4 ode _[1] peggpijor) Function Calability Gene ra l Remarks

11 Mo to r-d ri ven Same as item 11A. Modes 11A. Fails to 11A. Pump status 11A. None - Same as See item 10Af W pusp P4-002 10, except 1, 2, and start or stops light shows green itee 10A, except(train B) provides ATW 3 running when re- on QHC8 or PSDB, MDP P4-003 pro-
to SCs 2 and quired plus low dis- vides backup
3 and shut- charge pressure AFW capability
down panel indicators PI-5140A along with 1DP
is PSDB or PI-15418 on P4-001.

QMCB and PSDB, re-
spectively. Also,
minirlow valve
TV-5154 (item *
28) is open.

118. Mode 118 Spurious 118. Pump status 11A. None - Same as
4, SC 2 start or railure light s*mws red on item 108, except
or 3 to stoo upon QMCB or PSDB, backup MDP is

command plus same low pres- P4-003,
sure indicators as 7item IIA, plus low
discha rge pressure 4

yala rm PSL-5148 on dQMCS 7
111C. Mode 11C. Fails to 11C. Same as item 11C. None - Same as T4, SG 1 start or stops 11A item 10C (nor 4 running when >required *-

1
11D Mode 11D. Falls to 11D. Same as item 11D. None - MDP H
5 start or stops 11A P4-003 operates C?

running automatically to
satisfy ATV
req u i remen t s.

-
11E. Mode IIE. Falls to 11E. Same as item 110. None - Same as
6 start or stops 11A item 10E, except

running backup HDP is
P4-003.

CD

D
CL
.

U1
\
co
b
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TABLE 10.4.9-4 (SHEET 10 OF 31)
Plant -

Oper- Method of failure Effectitem De sc rip t ion Safety ating Fa i l u re F a i lu re on System Safety
P10 of Component LurttloD Mode L49dtis} De_1.e 11gn Function Capability Genera l flemarks2_ J
16 Check valve Prevents 16A. Hode 16A. Falls open 16A. Graden t de- 16A. None - TDP See also table1301-04-006 in crossflow be- 6 (MOLB crease of water performance de- 10.3.3-1, item 35steam supply tween main in SG 1) level in SG 2 graded but MDPs

line to 1DP steam lines ava ilable. Degrad-turbine from to prevent ing upon breakSG 1 blowdown or location, HV-3009
SC 2 in the can be closed to
event or MSLB terminate blowdown
in the No. 1 f rom SG 2 a nd pe r-main steam mit continued TDP
line ope ra t ion.

168. Modes 16B. Falls closed 168. None 168. None - Same as
3, 4, and item 14A
5

17 Check valve Same as item 17A. Mode 17A. Falls onen 17A. Gra dua l de- 17A. None - Same as See also table1301-04-008 in 16, except SG 6 (MSLB in crease or water item 16A, except 10.3.3-1, item 36 7steam supply designations SG 2) level in SG 1 HV-3019 can be <0line to 1DP reversed closed to termina te D1
,

turbine f rom blowdown from SG 1 C1SG 2 and permit continu- M3
ous TDP operation. 8

N
17B. Modes 178. Falls closed 17B. None 178. None - Same as U2
3, 4, and item 15A 38
$ 93

1
18 Not used

{
19 hot used

20 Not used
~

'

21 Not used

22 Mot used

23 Not used

O
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TABLt 13.4.9-4 (SHEET 12 OF 31)

Piant
Oper- Method of fasdure fffeet

item Description Safety ateng Failure failure on System Safety
No, of._Gompongnt iunet#on Mode Mode (s) Detec(iun Iunetion Capabiiity Gene ra ;, Rema r ks

26 Check valve 014 Same ,. s item ? t> A . Mode ?6A. fails clo.,2u 26A. None 26A. None - Same as See item IP
en IDP P4-001 ?l , e cept I with IDP P4-DOI item IPAl
discharge pump :s TDP running

Pia - 001
| 768. Mode 26H. Same as tem 260. None P f,H . None Same as

4, any SG 76A etem 198

26C. Mode 26C. Same a s item 26C. None ?6C. None - Same as
6 26A stem I?D

260. Ai1 26D. FaiIs open ?6D. None ?6 L' . None - Stop
wit'h IDP P4-001 checks 017, OPO
not running O? 3, and OP6 pre-

vent backflow, thus
ensurinq adequate
AfW fIow.

?? AF 4 pt,mp Opens auto- 27A. M,jes 27A1. fails open ??A1. Position ,IA1 None - He- See , t t. , 90 f e, r' <_

P4-OH) minaftow maticall; o 1, 2, *, with MDP P4-OO3 fights on QMCB duced flow avail- effe_t **Ma of 7 -

valve FV-5155, manually e .3m la , and 6 runn ng or PSDA able from MDP ,e MDP f. Hf 6 8 8
no rma l ly open PSDA to en- F4-OO3, but MDP it IDP d M f.a r or t
MOV, traen A sure MDP P4- Pl-DO? a rid TDP (m00, 5), thirty- |4

003 miniflow P4-OO1 are min operator re- z
requirg_ gents available. spunse time may be rf
are statis- a factor in pre- >
fied at ra i l ventinq damage f roes T
times pump cavitatiun. I

~

?IA?. Iaiis ?7A?. Same as irem ?7AP. Norse - Under O
c l o s(-d weth MDP 77Al some conditions
P4 .)O3 running MDP P4-OO3 may

cavitate, but MDP
P4-DO? a id IDP
P! -W 1 gre4

a v e a l a t' t e .

218. Mode 21H1. Same as 21H1. Same as item ?/81 None - Hedue ed
5 4 tem 27A1 2/A1 flow available f rom

MDr Pte-OO 3, but MDP
P4-OOP satisfies

y 100% AlW require-
g ments.

(D
3
CL
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U1
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TABLE ' 10.4. 9-4.- (SHEET '13 OFf31)
' *;''*

.

:,.

Plant 's
* -% Methoo of talldre Erf ect

-f g' ' i '

.

Oper-
*

.

* I tem J Description sa rety a t e ng . Failure Failure on system si?ety .
A- . or Component Function .' Mode

.

Mo Detection Function Gapah4IitY. ~ Cenera l itema rksJis)
' %. . . ~ d' -" -e -

.

'

* 2782. Same as- 2782.- Same as item 2782. None ,5483 as 4
item 27A2 27Al - Item ?FA2, except 5*

'

-#
on tp-MOP P4-002 is -

*

availist le; this is
suf ficient for this
case.

' 28 AFW P4-002- - Same as i tem - 28A. Modes': 28A1. Falls open 28A1 Position in- 28Al. None - Re-' See items 27 and trs
-

.minirlow valve 27. except I, 2.'3, with MDP P4-002 dicator on QMCB duced riow avail-
- FV-5154, nor- MDP is P4-002 4, and 6 running or PSDB able from MOP,

mally open and manual P4-002, but MDP
MOVg train B- control from P4-003 and TDP

PSO8 , P4-004 are
available.

28A2. Falls . 28A2. Same as item 28A2. None - Under-
e' closed with MDP 28AI same conditions,

. ,
,

P4-002 running' MDP P4-002 may
cavitate, but MDP <.

.

(I P4-003 and TDP trj

f P4-001 are ^Qe available. 12,

, _ I
288. Mode - 2881. Same as. '2881. Same as' Item 2881. None - fteduced 'rj
5 item 28A1 .28A1 ' rlow available f rom to.:t MOP P4-002, but MDP >

P4-003 satisfies %
100% AfW require- I
ments.

i 2882. Same a s 2882. Same as item 28B2. None - Same as
item 28A2 28A1 item 2881, except

4 only MDP-0Q) ava il-'
1 able; this is sur-

/ f acient for this.

; , - case.
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TABLE 10.4.9-4 (SHEET 15 OF 31)
Plant .

Oper- Method of Fai f ure Effect
Item Description Safety ating failure failure on System Safety
!!o of Compo.ngitt fynction tioste Modefst pg.gection function capability Gene ra l Respgsm

29F. Mode 29F. Falls open 29F. Sa me a t, item 29F. None - Same as
6, MSLB or fails to close 29A item 298.
In SC 1 upon command

30 AFW control Same as item 30A. Modes 30A. Same as item 30A. Same as i tem 30A. None - Same as See items 29 and
valve HV-5137 29, except SC 1, 2, a nd 29A 29A, except posi- item 29A, except 10. HV-5120 can
f rom MDP P4-003 4 3 tion indicators no flow to SC 4, be closed to
to SG 4, nor- a re Z 1-513 7A on but with flow to isolate TOP
matly open QMCB rnd 51378 on SG 1 from P4-003. P4-001 from
MOV, train A PSOA SG 4 for mode 4

(item 308).
308. Mode 308. Same as item 30B. Same a s item 308. None - Same as
4, SC 4 298 30A item 298

30C Mode 30C. Samo as item 30C. Same a s i tem 30C. None - Same as
4, SG 1 29C 30A item 29C, except

HV-5127 can be
closed to terminate 7 h

-

AFW spillage from g
No. 1 feedline, y

I300. Mode 30D. Same as item 300. $4re as item 300. None - Same as eq
5 29D 30A, plus zero item 29D, except m

flow indication to MOP P4-003 still y
to SG 4; F1-5150A supplies Sc 1 ;c
on QMCB, F1-51500 I
on PSOA, and 5150C ~
on PAFP o

30E Mode 30E. Same as item 300. Same a s item 30E None - Saw as
6 (LOCA) 29E 30A Item 30A ,

30F. Mode 30E. Same as item 30E. Same as item 300. None - Same as
6, MSLB 29F 30A item 298
in SC 4

4

a
D

*Os
.

N
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TABLE 10.4.9-4 (SHEET 16 OF 31)

Plant
Ope r- Method or Failure Errect

item De sc r i p t ion Safety sting Failure F a i l u re on System Safety
Lun_c_1[on Mode !!pdet SJ Detection Function Capa.bifity Gene ra l Rem 1IMNo, of Comoonent u

31 Af W control Same as item 3tA. Modes 31A. Modes 31A. Same as item 31A. None - No flow see i tems 10 and 29.
valve HV-1534 29, except 1, 2, and 29A 29A. except po- to SC 3 from MDP HV-512T can be closed
f rom MDP P4-002 from MDP 3 sstion indicators P4-002, but MDP to isolate TDP
to SG 3, nor- P4-002 to SG are Zl-5134A on P4-003 and TDP P4-001 f rom SC 3 for
mally open MOV, 3 and control QMCB and Zl-5134B P4-001 a re ava i l- mMe 4 ( Etem 318),
train B from QMCB and on PSDB able. Also, MDP

PSDB P4-OO2 still sup-
plies AFW to SG 2.

318. Mode 31B. Same as item 318. Same as item 318. None - HDP
4, SG 3 298 31A P4-002 can be turned

orr to terminate
spillage. HOP P4-002
and TDP P4-001 sup-
ply 1007,AFW riow.

31C. Mode 31C. Same as item 31C. Same as item 31C. Nas.e - HDP
4 SG 2 29C 31A P4-002 not errec-

tive, but HDP P4-OO3 7 ,;;
is available to Feed

- SCs 1 and 4. Also, h
TDP P4-001 is avall- g
able. MDP P4-002 can g

be turned off and M
HV-5125 closed to (j3
terminate spillage. ,p

Z
31D. Mode 31D. Same as item 310. Same as item 31D. None - MDP I
5 29D 31A, plus zero P4-002 still sup- H

riov indication plies SG 2 while O
to SC 3: F1-5153A HDP P4-003 supplies
on QMCB F1-5153B SCs 1 and 4
on PSDB. and F1-
5153C on PAFP

31E. Mode 31E. Same as item 31E. Same as item 31E. None - Same as
6 (LOCA) 29E 31A item 31A

31F. Mode 31F. Same as item 31r. Same as item 31F. None - Same a s
6 (MSLB 29F 31A item 318
in SG 3)

(3
3
Q,
.
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\
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TABLE 10.4.9-4 (SHEET-17 OF 31)
Plant
Oper- Method of Failure Effect

Item Description Sa fe ty sting Failure Failure on System Safety
No. of Component fygetion .32d3 tigdels) Detection [gnetion Capability Gene ra l Remarks

32 AFW Control Same as item 32A. Modes 32A. Same as item 32A. Same as item 32A. None - Same as See items ID and 29.
valve HV-5123 31, except 1, 2, and 29A 29A, except posi- item 31A, except HV-5125 can be
from HDP P4-002 f rom HOP 3 tion indicators no flow to SG 2 closed to isolate
to SC 2 P4-002 to are Zl-5132A on but with flow from IDP P4-OO1 from
normally open SC 2 QHCB and 21-15328 HOP P4-002 to SC 3. SC 2 for mode 4
HOV, train B on PSDB (Item 328).

328. Mode 328. Same as item 328. Same as item 328. None - Same as
4, SC 2 298 32A item 318

32C. Mode 32C. Same as item 32C Same as item 32C. None - Same as
4, SC 3 29C 32A Itcm 31C, except

HV-5127 can be
closed to ter-
minate AFW Spill-
age f rom No. 3
Feedline.

320. Mode 320. Same as item 320. Same as item 320. None - Same as <
5 29D 32A, plus zero item 31E, except 7 t9

flow indication HDP P4 002 C3

to SC 2: F1-5151A still sapplies 'O
on QHCB, fi-51518 SG 3. I
on PSDB, and M
FI-5151C on PAFP

32E. Mode 32E. Same as item 32E. Same as item 32E. None = Same as N
I6 (LOCA) 29E 32A item 32A

O
32F. Mode 32F. Same as item 32F. Same as item 32F. None - Same a s
6 (HSLB 29F 32A Itch 318
in SC 2)'<

33 AFW control Regulates AFW 33A. Mode 33A. Same as item 33A. Same as item 33A. None - No flow See i teens 12 and 11,

valve HV-5127 flow from TDP 3 29A 29A. except po- to SC 3 from the fautted SC
from TDP P4-001 P4-001 to SC sition letJica- TDP P4-001, but (mode 4, item 33C)
to SC 3, 3 via remote tors are Zl-5127A HDPs P4-002 and can be isolated
normally open maqual con- on QHCB and 003 a re ava ilable. F rom its respective
de-powered HOV, trol from QHCB Zl-1527B on PAFP Also, IDP P4-001 HDP by closing the
t ra in C aPo PAFP; opens still supplies AFW appropriate AIW

a;: oma t i ca l l;" to SGs 1, i' and control valve. Mode
y utan IDP auto 4. 5 is not applicable

3 sta rt signal since break is
o assumed to be up-
D stream of flow

control valves.
.CL

.

U1
N
co
A

.
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TABLE 10.4.9-4 (SHEET 18 OF 31)

Plant
Oper- Hethod of failure Errect

item Description . Safety sting failure Failure on System Safety

No, of Component Function Mode Modef31 Detection henction Capability General Remarks

338. Mode 330. Same as item 338. Same as item 333. None - TDP P4-
4, SC 3 298 33A 001 can be turned

of f and HV-5134
closed to ter-
minate spilla9e.
HPDs P4-OO2 and
P4-OO3 provide
1007,AFW riow.

33C. Mode 33C. Same as item 33C. Same as item 33C. None - TDP
4, SG 1, 29C 33A P4-OO1 still sup-

2, or 4 plies two effec-
tive steam gene-
retors. Also, HDPs
P4-OO2 and P4-OO3
available. (See
remarks.)

4
33D. Mode 330. Same as item 330. Same as item 33D. None - Same as t21

6 ( LOCA) 29E 33A item 33A Q
7 T

33E. Mnde 33E. Same as item 33E. Same as item 33E. None - Same as I

6 (HSLB 29F 33A item 338 M
in SG 3) to,

>
34 AFW control Same as item 34A. Mode 34A. Same as item 34A. Same as item 34A. None - Same as See items 12, 29,

fvalve ifV-5125 33, except to 3, OA 29A, except po- item 33A, except no and 33
sition indica- riow from TDP P4-001 g

from IDP Pfa-001 SG 2 cators a re ZI-5125A to SG 2, but with a
to SG 2, nor- on QMCB and riow to SGs 1, 3,
mally open, Z1-5125B on PAFP and 4.dc-posered HOV,
train C -

348. Mode 340. Same as item 348. Same as item 348. None - Same as
4, SG 2 298 34A item 33B, except

HV-5132 can be'
closed to isolate,

SG 2.
-

34C. Mode 34C. Same as item 34C. Same as item 34C, None - Same as

4, SG 1, 29C 34A item 33C ( see re-
3, or 4 marks item 33)

b 34D. Hode 340. Same as item 340. Same as item 340. None - Sa me a s

$ 6 (LOCA) 29E 34A Item 34A

D

.CL

N

U1
N
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TABLE 10.4.9-4 (SHEET 19 OF 31)

Plant
Oper- Method of Failure Errect

ites Description Safety ating Failure Failure on System Safety

No. of Comoonent Function Mode Models) Detection Function capability f&neral Remarks

34E. Mode 34E. Same as item 34[. Same as item 34E. None - Same a s
6 (MSLB 29F 34A Item 348
in SC 2)

35 ATW control Same as item 35A. Mode 35A. Sama as item 35A. Same as item 35A. None - Same as Sea items 12, 29,

valve HV-5122 -33, except to 3 29A 29A, except posi- item 33A, except and 33

f rom TDP P4-001 SG 1 tion Indicators are no flow f rom IDP
Zl-5122A on QMCB P4-OO1 to SC 1, but

to SC 1, and ZI-51228 on riow to SCs 2, 3,
normally open

PAFP and 4.de-powered MOV,
train C

358. Mode 35b. Same as item 350. Same as item 358. None - Same as
4, SC 1 29B' 35A item 33B, except

HV-5139 can be
closed to isolate
SG 1.

35C. Mode 350, same as item 35C. Same as item 35C. None - Same aa
4, SG 2, 29C 35A item 33C (see re- <
3, or 4 marks item 33) y t1

O
350. Mode 350. Same as item 35D. Same as item 350. None - Same as 't

6 (t_0CA) 29E 35A item 35A t
'O

35E. Mode 350. Same as item 35E. Same as item 35E. None - Same as CA

6 (MSLB 29E 35A item 358 >>
%

in SG 2) 1

H

36 AIW control Same as item 36A. Mode 36A. Same a s i tem 36A. Same as item 36A. None - Same as See items 12, 29,
O

valve HV-5120 33, except to 3 29F 29A, except posi- item 33A, except and 33
from TDP P4-001 SC 4 tion indicators no riow from 1DP

are Zl-5120A on P4-001 to SC 4, but
to "C 4, QMCB and Zl-51208 with flow to SCE 1.

normally Jn PAFP 2, and 3
,

open dc-powered
MOV, train C

368. Mode 368. Same as item 368. Same as item 368. None - Same a s
4, SC 4 298 36A item 338, except

HV-5137 can be
closed to isolate
SG 4.

36C. Mode 36C. Same as item 36C. Same as item 36C. None - Same as
;>
B 4, SG 2, 29C 36A item 33C (see
C)

3, or 4 remarks item 33)
D
.CL

N

U1
\
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TABLE 10.4.9-4 (SHEET 20 OF 31)
s)

Plant
.

Oper- Method of Failure Errect
item Description Safety ating ~ rallure Fa i lure on System Safety
No. of Component Function Mode Mode (s) Retection [ unction Capability Gene ra l Remarks

36D. Mode 360. Same as item 36D Same as item 36D. None - Same es
6 ( LOCA) 29E 36A item 36A

36E. Mode 36E. Same as iteus 36E. Same as item 36E. None - Same as
6 (MSLB 29F 36A item 36B
in SC 4)9

37 Stop-check Prevents AFW 37A. Modes 37A. Falls closed 47A. None 37A. None - Samar as
valve 046 in backflow when 1, 2, and with MDP P4-003 item 29A
AFW supply MDP F4-003 3 running and
from MOP not running HV-5139 open
P4-003 to SG 1 and HV-5139

open 378. Mode 378. Same as item 378 None 378. None - Same a s
4 SG 4 37A item 29C

37C. Mode 37C. Same as item 37C. Zero riov 37C. None - Same as
5 37A indication to Sc ites 09D

I (see item 29D)
, <

370. Mode 37D. Same as item 370. None 37D. None - Sa me a s
6 (LOCA) 37A item 29E 7 h

f37E. All 37E. Fails open 37E. None 37E. None - Other*

with MDP P4-003 check valves in q
not running and flow path prevent (f3
HV-5139 open backflow. Also, p

HV-1539 can be y
closed. I

H

38 Stop-cheth Same as item 38A. Modes 38A. Same as item 38A. None J8A. None - Same as O

valve 043 in 37, except HV 1, 2, and 37A, except HV- Item 30A
AFW supply from is HV-5137 3 5137 open

',
MDP P4-003 to
SG 4 388. Mode 388. Same as item 388 None 388. None - Same a s

4 SG 1 38A item 30C

38C. Mode 38C. Same a s item 38C. Zero flow 38C. None - Same a s
5 38A indication to item 30D

SC 4 ( see
item 300)

;;s 380. Mode 380. Same as item 38D, aone 38D. None - Same as
B 6 (LOCA) 38A item 30E

o
D

.De

N

'U1
|N
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1
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TABLE 10.4.9-4 (SHEET 21 OF 31)

Plant
Oper- Method of Failure Ef fect

item Desc ription Safety ating Fa i lu re fa i lu re on System Safety
A of Comoonent Function Mode Models1 Qe_trct ion Function Capability Gene ra l Remarks

38E. All 38E. Same as item 38E. None 380. None - Same a s
37E,, except HV- item 37E, except
5137 open HV-5137 can be

closed.

39 Stop-check Prevents AFW 39A. Modes 39A. Falls closed 39A. None 39A. None - Same as
valve 040 in backflow when 1, 2, and with MOP P4-002 Item 31A
AFW supply HO.' P4-002 3 running and
f rom MOP not running HV-5134 open .

P4-OO2 to SG 3 and HV-5134
open 39B. Mode 398. Same as item 398. None 390. None - Same as

4, SG 2 39A item 31C

39C. Mode 39C. Same as item 39C. Zero flow 39C. None - Same as
5 39A indication to item 31D

SG 3 (see item
310)

~

390. Mode 390. Same as item 39D. None 39D. None - Same as <
6 ( LOCA) 39A item 31E M

7 C)
39E. All 39E. Falls open 39E. Nae 39E. None - Other 'd

with HDP P4-002 check valves in I
not running and flow path prevent N
and HV-5134 open backflow. Also, M

- HV-5134 can be >
fclosed.

40 Stop-check Same as item 40A. Modes 40A. Same as item 40A, None 40A. None - Same as
valve 037 in 39, except HV 1, 2, and 39A, except item 32A
AFW supply from is HV-5132 3 HV-5132 open
MDP P4-002 to
SG 2 408. Mode 408. Same as item 408. None 408. None - Same a s

4, SC 3 40A item 32C

40C. Mode 40C. Same er item 40C. Zero flow 40C. None - Same as
5 40A indicat'on to item 32D

SC 3 ( see; item
320)

400. Mode 400. Same as item 400. None 400. None - Same as

g 6 (LOCA) 40A item 32E
O 40E, All 40E. Same as item 40E. None 400. None - Samo as
D 39E, except item 39E, except
O HV-1532 open HV-5132 can be*

closed.,

W
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TABLE 10.4.9-4 (SHEET 23 OF 31)

Piant
Oper- Method of Failure Effect

Item Description Safety sting Fa i l u re Failure on System Safety
No, of CongHLogn3 [ unction Mode Modef$1 Detection Function capability Gene ra l Remarkg

43 Stop-check Same as item 43A. Mode 43A. Same a s i tem 43A. None 43A. None - Same as See items 12, 33,
valve 026 44, except 3 41A, except item 35A and 35
in AFW step- HV is HV-5122 HV-5122 open
ply from TDP
P4-001 to SC 1 438. Mode 4 38. Sa me a s i tem 438. None 438. None - Same as

4, SG 2, 43A item 35C
3 or at

43C. Mode 43C. Talls open 43C None 43C. None - Same a s
5 with HV-5122 item 12C. Also,

open HV-5122 can be
closed.

43D. Mode 43D. Same as item 43D. None 430. None - Same as
6 ( LOCA ) 43A Item 35D

43E. All 43E. Same as item 43E. None 43 E . None - Sa me a s
except 5 41E, except item 41E, except

HV-5122 open HV-5122 can be 7 <
closed. M

O
44 Stop-check Same as item 44A. Mode 44A. Same as item 44A. None 44A. None - Same as See items 12, 33, 'O

valve 01T in 41, except HV 3 41A, except item 36A a nd '6 1

AFW supply is HV-5120 HV-5120 open "1
f rom TDP to M
SC 4 448. Mode 448. Same as item 448. None 448. None - Sa me a s >

4, SG 2, 41A Item 36C %
3, or 4 h
44C. Mode 44C. Falls open 44C. None 44C. None - Same a s O
5 with HV-5120 item 12C. Also,

open HV-5120 can be
closed.

44D. Mode 44D. Same as item 44D. None 440. None - Same a s
6 (LOCA) 44A 36D

.

44E. All 44E. Same as item 44E None 44E. None - Same as
except 5 41E except item 41E, except

HV-5120 open HV-5120 can be
closed.

O
:3
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TABLE 10.4. 9-4 . (SHEET 2 5 OF 31)

Plant
Ope r- Method of f ailure Effect

item Description Safety ating failure failure on System Safety
N%,, of Comston_e_gt {pnpilg3 [40Lg Mode ($1 Detection Iunetion CapabiIity Generai Rena rks
_

f

49 feedwater by-- Isolates 49A. Modes 49A. Fails open 49A. Position 49A. None - Check This valve is nor-
pass isolation feedwster 1 through or falls to close lights on QMCB valve 053 prevents mally open only
valve HV-15196, bypast 8ine 6 upon command backflow or injec- du r i ng powe r
normally to SG 1 upon tion of AfW Into gene ra t i on.
open, fall feedwa te r ma in f eedwa te r
closed air- isolation nozzle.
operated valve signal;

admits main 498. Mode 498, falls closed 498. Position 498. None - AfW
reedwa te r to 7 or falls to open lights on QMCB path not affected.
AfW nozzle upon command All main feedwater

*

during power enters via main
gene ra t ion feedwater nozzle.

50 f eedwa te r by- Same a s i ten 50A. Modes 50A. Same as item 50A. Same as item 50A. None - Same as See item 49
pass isola- 49, except I th rough 49A 49A item 49A. except
tion valve for SG 2 6 check valve is
HV-15197. nor- 118.
mally open, 7 4fall closed 508. Mode 508. Same as item 508. Same as item 508. None - Same as
a i r-ope ra ted 7 498 498 item 49B M
vaIve -

I
51 feedwa ter by- Same as item 51A. Modes SIA. Same a s i tem 51A. Same as item 51A. None - Same as See item 49

pass isola- 49, except I through 49A 49A item 49A, except
tion valve SG 3 6 check valve

hHV-15198, nor- is 120.
mally open, g

fall closed 518. Mode 518. Same a s i tem 518. Sa me a s i tem 518. None - Same as g
a i r-ope ra ted 7 498 498 item 49B o
valve

52 f eedva te r by- Same as item 52A. Modes 52A. Same as item 52A. Same as item 52A. None - Sa me a t See item 49
pass isola- 49, except 1 through 49A 49A item 49A, except
tion valve for SC 4 6 check valve is 119. .

HV-15199, nor-
mally open, 528. Mode 5'B. Same as item 528. Same a s i tem 528. None - Same as
fait closed 7 498 49B item 498
a i r-ope ra ted
valve

_

m
D
D*
.
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TABLE 10.4.9-4 (SHEET 26 OF 31)

Plant
Ope r- Method of Failure Errect

8 tem Description Safety sting Failure Failure on System Safety

_No. or omponent Function teo_d3 _ModgLtj Detection Function Ca aDility gene ra l Remangj

53 feedwater by- Prevents 53A. Modes 53A. Falls open 53A. None 53A. None - Conden- See item 10
pass check backflow of 1 through sate storage

valve 117 SC 1 AIW 6 racility sized to

flow into accommodate loss
due to 30-min back-main feed- 4

flow. Also, HV-15196water system
can be closed.whenever

latter not
ope ra t ing 538. Mode 538. Falls closed 538. None 538. None - Same as

7 item 498

54 Feedwater by- Same as item 54A. Modes $4A. Falls open 54A. None 54A. None - Same as See item 10
pass check 53, except 1 through item 53A, except

valve 118 for SG 2 6 HV is HV-15197.

548. Mode 548. Falls closed 548. None 548. Nons - Same as
7 item 498

<:
55 F eedwa te r by- Same as item 55A. Modes 55A. Fails open 55A. None 55A. None - Same a s See item 10 tg

pass check 53, except i through item 53A, except 7 o
valve 120 for SC 3 6 HV is HV-15198. *U

1

558. Mode 558. Falls closed 558. None 550. None = Same as eq

7 item 498 03
>

56 f eedwa te r by- Same as item 56A. Modes 56A. Falls open 56A. None 56A. None - Same as See item 10 %

pass check 53, except I through item 53 A, except i
HHV is 68V-15199.valve 119 SG 4 6 o

568. Mode 568. Falls closed 568. None 558 None - Same as
7 4 tem 498

57 AFW sine check Presents 57A. All 57A. Falls closed 57A. Same as item 57A. None - Same as
valve 121 blowdown but AFW 458, except none item 45B

of SC 1 HELB for mode 7

or auxi-
Ilary bulld- 578. AIW 578. Falls open 578. None 578. None - Check
ing over- HELB valve 125 pro-

vides redundancyp res su ri za-
tion in the
event of any HELS in theg
SC 1 AFWo line outsidep

p. containment
e

N

U1
N
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I

_ . _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____



- ,- ( p ( ,,

j , x \ x
. ._.s'

TABLE 10.4.9-4 (SHEET 27 OF 31)
I'l a n t
Ope r- Method or Failure Ef fect

item Description Safety sting Failure Fa i lu re on System Safety
.

No. OF Component Ftmet ion Mode Mode [s] Detection Function Capability Cer e ra l R maA}t
- 58 AFW line check Same as item 58A. All 58A. Fails closed 58A. Same as item 58A. None - Same a s

valve 125 57 but AFW 57A item 458
HELB

588. AFW 588. Falls open 588. None 588. None - Check
HELS valve 121 provides

redundancy.

59 AFW line check Same as item 59A. All 59A. Fails closed 59A. Same as item 59A. None - Same as
valve 122 ST, except but AFW 468, except none item 468

For SC 2 NELB For mode 7
and For
control 598. AFW 598. Fails open 598. None 598. None - Check
building HELB valve 126 provides
overpres- redundancy,
sure pro-
tection

60 ATW line check Same as item 60A. All 60A. Falls closed 60A. Same.as item 60A, None = Same as 4
7 f4valve 126 59 but AFW 59A item 468

HELB C
'O

608. AfW 608. Faiis open 608. None 608. None - Check I
HFLBA valve 122 prow; des

redundancy, p
61 AFW line check Same as item 6tA. All 61A. Falls closed 61A. Same as item 61A. None - Sa me a s

valve 124 59. except but AFW 478, except none item 478 g
for SG 3 HELS For mode 7 o

618. AFW 618. Fails open 618. None 618. None - Check
HELB valve 126 provides

' redundancy.

62 ATW line check Same as item 62A, All 62A. Falls closed 62A. Same as item 62A. None - Same as
valve 128 61 but AFW 61A item 478

H[LB

628. AFW 628. Falls op'en 629. None 628. None - Check
HELB va lve 124 provides,

redundancy,
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TABLE 10.4.9-4 (SHEET 28 OF 31)

Plant
Ope r- Method of Failure Effect

etee Description Safety sting Failure failure on System Safety
L or Component functign !9pde 99gdg[11 Detection Functton Capability Gene ra l Rema rk s

63 AFW line check Same a s i tem 63A. All 63A. Fails closed 63A. Same a s i tem 63A. None - Same as
valve 123 57. except but ATW 488, except none item 488

for SC 4 HELB for mode 7

638. AFW 638. Falls open 638. None 638. None - Check
HEL8 valve 127 provides

redunda ncy.

64 ATV line check Saoe as itee 64A. All 64A. Fails closed 64A. Same as item 64A. None - Same as
valve 127 63 but ATW 63A item 488

HEL8

648. AFW 648. Falls open 648. None 648. None - Check
HEL8 valve 123 provides

redundancy.

65 IDP steam line opens san- 89 odes 3, 65A. Falls open 65A. Posstion 65A. None - Po s s i b l e
drain valve ually from 4, 5, light on QMC8 degraded TDP P4-001
HV-5178, QMCB or auto- and 6 performance, but 7 h
normally natically to MDPs are available, g
closed MOV, dra in exces- y
not t ra in sive amounts 658 Falls closed 658. Position 658. Nor.) - Conden- ,
aligned of condensate light on QMC8 sate will drain via q

f rom TDP FO-15133. Also, m
steam supply turbine accepts y
line water slugs, y

I
66 IDP steam line Isolates TDP Modes 3, 66A. Falls open 66A. Pos. tion 66A. None - Normal p.*

dra in isols- steam supply 4, 5, light on QMC8 failed position. O
tion valve line from and 6 also same as item
HV-5181, non-Q portion 65A
normally of drain line
open, failed to conden- 668. Fails closed 668. Position 6'68. None - Orsin not
open solenoid ser manually light on QMC8 operable, but tur-
valve, not froe QMC8 bine accepts water
train slugs,
aligned
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TABLE 10.4.9-4 (SHEET 29 OF 31)
Plant
Oper- Method of failure EffectItes Description Sa fety sting Failure f a i lure on System Safety{,_ Jnc ion @ge Moste( g ) pgLggt ipri {1LnglignLEspaD i f i ty GeneraI Re_maALeo. or CongKLnent u

,- 67 System compo- Refer to Mode 8 Both MOPS fail Status lights indi- None - TDP P4-001 See also items 9,
*

nents powered items 7, 8, to operate and cate loss of all (item 12) pro- 12, 13, 14,
rros essential 9 and 10 the HVs remain ac power, plus all vides 100% of AFW and 15 for dis-ac bus: HV-5119 as indicated in position pump valve indl= requirements. All cussion of valves(Item 7), HV- (normally cators remain dark valves, controls, associated with$118 (item 8), closed) etc., associated operation of TDP
MDP P4-003 with the TDPs are P4-100.
(4 tem 10), a r.d de powered from
MOP P4-002 emergency battery
(4 tem 11) supply.

68 Chemical injec- Provides iso- All 68A. Falls closed 68A. Position 68A. None - SO
tion system lation or or rolls to open Ilght on QPCP chemistry control
isolation SG 1 from upon command not requi red for
valve HV-5194 chemical safe shutdown.(normally injection
cIceed, fall system by 688. faels upen 688. Same as 683. None - Cl a.k
closed air- remote-manual or fails to close item 68A valve 133 provides <ope ra ted control from upon command isolatlon. 7 t:1valve, non-1[] QPCP Q

'O69 Chemical injec- Same as ites All 69A. Falls closed 69A. Position 69A. None - Same as Ition systes 68 except for or rails to open light on QPCP 6 tem 68A 'T3isolation SG 2 upon command CDvalve HV-5195 >(normally 698. Fails open 698. Same as 698. None - Check %closed, fail or falls to close item 69A valve 134 provides I
closed air- upon command isolation H
operated valve, O
non-1E

70 Chemical injec- Same as item All 70A. Falls closed 70A. Position 70A. None - Same as
tion system 68 except for or rails to open light on QPCP item 68A
isolation SG 3 upon command

- valve HV-5196
(normally 708. Falls open 708. Same as 708. None - Check
closed, fall or rails to close item 70A valve 136 provides
closed air- upon command isolation.
operated va lve,
non-1E
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TABLE 10.4.9-4 (SHEET 30 OF 31)

Plant'
Ope r- Method of Failure Effect

Item Desc ri pt ion Safety sting Failure Failure on System Safety
ML of Component Function Mode WeW M1ection FunctignJ apabiLigy gene ra l Re @

71 Chemical injec- Same as item All 71A. Falls closed 71A. Posit;on 71A. None - Same as
tion system 68 except for or rails to open light on QPCP item 68A
isolation SG 4 upon command
valve HV-5197
(normally 718. Fails open 718. Same as 718. None - Check
closed. fall or fails to close item 71A valve 135 provides
c4osed air- upon command IsoIation.*

operated valve,
non-lE

72 check valve Prevents loss All 72A. Falls closed 72A. None 72A. None - Same as
133 in chemical of AFW through item 68A
injection line railure of the
to SG 1 chemical in- 725. Falls open 728. None 728 None - HV-5122

Jection system and HV-5139 can be
-

closed to prevent
foss or AlW
invento ry. 7 <*

73 Check vsIve Same as item AII 73A. Faiis closed 73A. None 73A. None - Same a s M
134 in chemical 72 Item 68A O

T
injection line I
to SG 2 738. Falls open 738. None 73D. None - HV-5125 Mand HV-5132 can be Uclosed to prevent >loss of AFW

Inventory. y
74 Check valve Same as item All 74A. Falls closed 74A. None 74A. None - Same as

136 in chemical 72 Item 68A
injection line
to SG 3 748. Falls open 748. None 748. None - HV-5127

and HV-513:e can be
closed to prevent -

loss of AFW
inventory.
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: 2. The drum is prelined with cement alth an integral
i cavity to accept a filter. Polymer is added after
l' the filter is positioned.

-( Section 11.2 provides the bases for the quantity of evaporator !c.<ncentrates and chemical drain wastes, while reference 1
provides the bases for the remaining quantities presented in
table 11.4.2-4.r

Section 11.1 provides~the bases for the quantity of primary and.

). secondary resins. Section 11.2 provides the basis for the1
'

<

quantity of' evaporator concentrates and chemical drain wastes,;

j while reference 1 provides the basis for the remaining
quantities presented in table 11.4.2-4. The tankage in the
solid waste management system as presented in table 11.4.2-7
provides sufficient holdup capacity for a minimum of 30 days.

i

11.4.2.2 Component Description
,

Codes and standards applicable to the solid waste management.

i system are listed in table 3.2.2-1. The solid waste management
system is housed within buildings designed to meet the seismic

| .- requirements of Regulatory Guide (RG) 1.143. Conformance with ;
< - IU3 1.143=is to the extent specified in section 1.9..

1

Solid waste management system equipment design parameters arei-
presented in table 11.4.2-7. The following is a functional
description ~of the major system components:,

A. Spent Resin Transfer Tanks
.

Provide for transfer of spent resins (liquid waste
processing system and steam generator blowdown system)~

. from the radwaste transfer building to the radwaste
'

solidification building. '

'

B.. Spent Resin Transfer Pumps
:.

Provide the motive flow to transfer spent resin
between spent resin transfer tanks and to the spent

_

'

; resin waste feed tanks.
,1

. ~C. Backflushable Filter' Crud Transfer Tank.
'

Provides holdup capacity for the backflushable filter
crud:between the backflushable filter crud tank in'theauxiliary building and the spent resin waste feed tank,

f. in the radwaste solidification building.

11.4.2-3
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D. Backflushable Filter Crud Transfer Pump

Provides the motive flow to transfer crud from the
auxiliary building to the spent resin waste feed tank |
in the solidification building.

E. Evaporator Concentrates Waste Feed Tanks

Provide for sampling, chemistry control, and feed of
chemical drain tank wastes, concentrated wastes from g
the liquid waste evaporators, and boron recycle W
evaporator to either the liquid / slurry waste
solidification system or the volume reduction system.

F. Spent Rosin Waste Feed Tanks

Provide for sampling, chemistry control, and feed of
spent resins from the liquid waste processing system,
the steam generator blowdown system, or the condensate
polishing demineralizer system to either the
liquid / slurry waste solidification system or the
volume reduction system.

G. Caustic Addition Tank and Metering Pumps

Provide chemistry control to the evaporator
concentrates tank, spent resin waste feed tanks, and
volume reduction scrub loop.

H. Decant Station

Provides a batch tank with the capability for
dewatering spent radioactive resins and backflushable
filter crud and maintaining a homogeneous slurry. A
progressive cavity, positive displacement pump is
provided for decanting excess water from the slurry,
and a positive displacement metering pump is provided
for accurate transfer to the liquid / slurry drumming |h
station for solidification.

I. Liquid / Slurry Waste Drumming Station

Receives 55-gal drums containing a predetermined
quantity of cement and a mixing weight and injects |h
into the drums a predetermined quantity of slurry from
the decant station and/or a predetermined quantity of
concentrated wastes from the evaporator concentrates
waste feed tanks. The drum in tumbled for proper
mixing of the contents to complete the solidification

|hprocess.

11.4.2-4 Amend. 7 5/84
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12'.3.2 SHIELDING

The bases for the nuclear radiation shielding and the shielding
i configurations are discucsed in this subsection.

12.3.2.1- Design Objectives

The objective of the plant radiation shielding is to reduce
- personnel and population exposures, in conjunction with a

program of controlled personnel access to and occupancy of
radiation areas, to levels that are within the dose standards

-

of 10 CFR 50 and are as low as reasonably achievable (ALARA)
within the dose standards of 10 CFR 20. Shielding and equip-
ment layout and design are considered in ensuring that
exposures are kept ALARA during anticipated personnel
activities in areas of the plant containing radioactive mate-
rials, utilizing the design recommendations given in Regulatory
Guide 8.8, paragraph C.3, where practicable.

Four plant conditions are considered in the nuclear radiation
shielding design:

A. Normal, full-power operation.

B. Shutdown operation.

C. Spent resin transfer (radwaste-areas and radwaste
portion of the auxiliary building only).

D. Emergency operations (for required access to
:safety-related equipment). '

The shielding design objectives for the plant during normal
operation (including anticipated operational occurrences), for
shutdown operations, and for emergency operations are listed
below:

A. To ensure.that radiation exposure to plant operating
personnel, contractors, administrators, visitors, and
approximate site boundary occupants are ALARA'and-
within'the limits'of 10 CFR 20.

~

O- To ensure sufficient personnel access and occupancyB.
- time to allow normal anticipated maintenance,

~ inspection, and safety-related operations required for
each plant equipment and instrumentation area.

.

d

0
12.3.2-1
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C. To reduce potential equipment neutron activation and
to mitigate the possibility of radiation damage to
materials.

D. To provide sufficient shielding for the control room
so that for design basis accidents (DBAs) the direct
dose plus the inhalation dose (calculated in chapter
15) will not exceed the limits of 10 CFR 50,
Appendix A, General Design Criterion 19.

@
12.3.2.2 General Shielding Design

Shielding is provided to attenuate direct radiation through
walls and penetrations and scattered radiation to less than the
upper limit of the radiation zone for each area shown in figure
12.3.1-1. General locations of the plant areas and equipment
discussed in this subsection are shown in the general arrange-
ment drawings of section 1.2. Design criteria for penetrations
are consistent with the recommendations of Regulatory Guide 8.8
and are discussed in paragraph 12.3.1.1.2.

The material used for most of the plant shielding in ordinary
concrete with a bulk density of approximately 137 lb/ft'. |7

.

Whenever poured-in-place concrete has been replaced by concrete
blocks, design ensures protection on an equivalent shielding
basis as determined by the density of the concrete block
selected. Water is used as the primary shield material for
areas above the spent fuel storage area.

12.3.2.2.1 Containment Shielding Design

During reactor operation, the containment protects personnel
occupying adjacent plant structures and yard areas from
radiation originating in the reactor vessel and primary loop
components. The concrete containment wall and the reactor
vessel and steam generator compartment shield walls reduce |hradiation levels outside the containment to less than
0.25 mrem /h from sources inside containment. The containment
wall is e reinforced, prestressedconcretestructurecompletely|3
surrounding the nuclear steam supply system. The wall and dome |
are of a minimum 3 ft 9 in. thickness O
For DBAs, the containment shield and the control room shielding
reduce the plant radiation intensities from fission products
inside the containment to acceptable emergency levels, as
defined by 10 CFR 50, Appendix A, General Design Criterion 19,
for the control room. (See paragraph 12.3.2.2.7.)

O
t

Amend. 3 1/84
12.3.2-2 Amend. 7 5/84
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superintendents and supervisors with regard to activities at
VEGP . - The supervisor-operations reports to the superintendent-
operations and assists in his responsibilities. The

.f'-\_}
supervisor-operations shall possess a senior operators license.

,

/

The shif t supervisor is responsible for seeisig that plant<

operations are conducted in accordance with appropriate
2 standing orders, plant operating procedures, and technical

specifications.
-

The shift supervisor's principal
'

responsibility is, ensuring safe plant operation during his
-

assigned shift as addressed in the requirements of item I.A.l.2
of NUREG-0737 The shift supervisor shall possess a senior
operators license. *

,

Under the supervision #of the shift supervisor, the shift
foreman shall assist the shift supervisor with his duties and
responsibilities and shall possess a senior operators license,

,
In addition, he keeps a record of all shift activities and"

'

i establishes unit load as directed by the load dispatcher or as
" 3emergency conditions dictate. Reporting to the shi'' supervisor

or shift foreman are the plant operators, assistant plant
operators, and plant equipment operators.

k

- The shift technical advisor reports to the shift supervisor
.

N. during emergencies and acts to provide both perspective in
assessment of plant conditions and dedication to the safety of
the plant. During normal operations, the shift technical |7
advisor will report to the senior shift technical advisor, who
reports to the superintendent-operations. The shift technical |3advisor position meets the intent of NUREG-0660, as clarified by4

i NUREG-0737, item I.A.1.1. The shift technical advisor position'

may be eliminated'if the qualifications of.the shift supervisor
are upgraded. Section 13.2 describes shift technical advisor,

;- training, and subsection 13.1.3 describes shift technical
advisor qualifications,

a '

' - Assistant plant operators monitor the status and make

C( )- adjustments'as needed to maintain control of the~various plant
! processes. Most.of their duties are confined to the' control-

; room, although they perform routine inspections in other areas
of the plant. The operating crew may make radiation and

'

containment' surveys within the plant. (In addition to the
'

73 contro1~ room personnel, a health physics technician is on duty1

during plant, operations.) The Technical Specifications state |3- 6

sh/ the' shift manning r'equirements for all~ modes of operation.
&

The succession to responsibility for overall operation'of the,

plant and the_ authority to issue standing or.special orders,-in

-

,

Amend. 3- 1/84
- a 13.1.2-3 Amend. 7 5/84,w g .
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the event of absences, incapacitation of personnel, or other
emergencies, shall be as follows:

*

A. Plant manager.

B. Assistant plant manager.-

,

C. Superintendent-operations.,

D. Senior reactor operator-licensed superintendent as
designated by the plant manager.

E. Operations supervisor.

' F. Shif t supert-isor.,

G. Shift foreman.

3r

13.1.2.2.3 Engineering, Health Physics, Laboratory, and
Maintenance Supervision

The superintendent-plant engineering and services reports to an
assistant plant manager and supervises the engineering staff.
Reporting to him are the plant engineering supervisors and a fire
protection specialist. (See subsection 9.5.1 for description of
fire protection program.) The functions of his staff are to
monitor plant performance, provide technical support for plant
operation, provide writing support, and interface with other

< group; to ensure proper engineering support for plant
operations. The ?lant engineering supervisors report to the
superintendent-plant engineering and services and aid in his
duties and responsibilities. The plant engineering supervisors
normally determine when to call consultants and contractors for
dealing with complex problems beyond the scope of the company's
staff. This position, therefore, corresponds closely to that
identified as " engineer in charge" by ANSI 18.1-1971.

OThe health physics superintendent reports to an assistant plant
manager and is responsible for the radiation protection
program. He verifies that waste shipments or releases of
radioactivity from the plant comply with federal, state, and

I local regulations. Also he ensures that appropriate monitoring
devices and protective clothing are available. He is
responsible for radiation monitoring Gevices used by personnel
entering the plant and for the maintenance of all required
radiation exposure records of plant support and visiting
personnel.

O
+ 13.1.2-4
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lectures pertinent to that section. Any section grade
less than 80 percent but greater than 70 percent will
require attendance at requalification lectures

,O portinent to that section within 12 months from the
examination date.

An overall grade of less than 80 percent correct on an
annual written examination, a section grade of less
than 70. percent, or an unsatisfactory performance

f')N
evaluation will require an operator or senior operator

s_ to be relieved of licensed duties so that he may
participate in an accelerated requalification program.
This will be documented with written notification to
the individual and to the appropriate department head.
An operator or senior operator who has been relieved,

may return to his licensed duties following completion
of accelerated requalification training in areas where
he was weak, including a grade of not less than 80
percent correct on examinations given over such areas.

C. Lecture Examinations

Written examinations will be given to individuals who

.O. received ~1ess than 80 percent on the pertinent section
of the annual examination covering material presenteds-
in the program lecture series. A grade of less than
80 percent on any required lecture series examination
shall require a licensed operator to be rescheduled
for additional instruction and testing on that subject
within the next 3 months. The 3 months may be
extended by the length of time of any refueling outage
falling within that period. Lectures presented for
information of major upcoming events and/or plant
modifications may be documented.by attendance record.

.

13.2.1.3.3 Instructor Qualification and Requalificatien() Program

The qualification and requalification progr,am for instructors
as described below includes requirements of.NUREG-0737, item

: I ., ~. 2 . 3 .A

[ ') 'A. Initial Qualificationv
The training department will use a qualification
checklist to establish the initial qualification
requirements for all.new instructors and for

7
. - instructors whose teaching responsibilities are going
[,) to significantly change. These special qualification
N/ checklists shallfinclude the following requirements:

~

13.2.l-7 Amend. 7. 5/84
.: c >
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1. The instructor's supervisor will review the
employee's background and establish qualification
goals and qualification deadlines. Besides other
qualifications, the following minimum goals will
be established:

a. For new instructors who do not have a
classroom teaching background, the employee
will have to present a lecture to a group of
experienced instructors before lecturing plant
students. The company's instructor course as
a minimum shall satisfy this requirement.

b. For instructors who teach licensed students,
before the new instructor conducts a
comprehensive program, the employee will meet
NRC requirements by obtaining the appropriate
certification. This requirement does not
prevent noncertified members of the training
staff from teaching licensed personnel in the
instructor's area of expertise.

2. The superintendent-nuclear training shall approve
the qualification checklist at the time of issue.

and shall approve the final qualification of each 7
instructor.

Before these instructors teach integrated response,
transients, and simulator courses to licensed
operators, they will demonstrate their competence by
successful completion of a senior reactor operator
examination. The qualifying examination may be
administered by GPC until the NRC is able to fully
support item I.A.3.1 of NUREG-0737 requirement for
VEGP.

B. ' Certified Instructor Requalification

Licensed or certified instructors will complete the
requirements of the licensed operator requalification
program annually by teaching, performing, or taking
examinations for each required element of the
requalification program. Conducting simulator
training will be considered the same as supervising
license duties in the plant control room. If an
instructor is not involved in the preceding
requalification program, he may renew his
certification by preparing for and taking or
conducting a comprehensive audit examination.
Instructors who fail to complete these annual
instructor requalification requirements will not teach

13.2.1-8 Amend. 7 5/84
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integrated plant response to licensed students until

| they renew their certification.
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TABLE 13.2.1-1 (SHEET 1 OF 3)

LICENSED OPERATOR ONSITE TRAINING SYLLABUS - PERSONNEL WITH

{~/}
COMMERCIAL WESTINGHOUSE REACTOR LICENSE OR NRC

CERTIFICATION (ANY SUPERVISOR, STAFF, OR OPERATOR POSITION)s_

Minimum
Description Type Integral Duration

Nuclear power plant Classroom or 1 week
theory self-study

Fundamentals of
reactor theory

General core design
Radiological safety

and radiation
hazards

VEGP systems and Classroom or 1 week
procedures self-study

Procedures for
design and

.[~' operating changes s

N Reactor coolant
4system mechanical

design
Reactivity control

mechanisms and
indications

Reactor safety
systems

Emergency and reserve
systems

Containment and
shielding

Radiation monitoring~s

[\--) system
Auxiliary systems
Radioactive waste

VEGP license and Classroom 1 week
technical specifi-
cations,

.\~| License conditions
! and limitations

Design and operating
limitations

Procedures for
| e 1 design and ope- *

\/ rating changes
,

Amend. 4 2/84
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TABLE 13.2.1-1 (SHEET 2 OF 3)

O- Minimum
- Description Type Integral Duration

Fuel handling and Classroom 3 days
core alterations

Facilities and
procedures

Control room opera- Simulator and 4 weeks
tions classroom <a> (including 80
General operating VEGP simulator h)

characteristics
Specific operating
characteristics

Load changes
Operating limita-

tions
4Standard, emergency,

and plant pro-
cedures

O-
Control manipulation
Mitigating core

damage .

Incore instrumen-
tation

Excore instrumen-
tation

Vital instrumen-
tation

Primary chemistry s .

Radiation monitor-
ing

Gas generation
Transients ,

VEGP walkthrough
Previous senior VEGP '3 weeks

reactor operator
license

Previous reactor VEGP 3 weeks
0;- operator license

aUpgrade to senior Senior reactor 3 meaths cb> |7reactor operator cperator on-the-
from reactor job training at
operator license an operating g s
or certification reactor (similar 4plant)<c>

Amend. 4 2/84
Amend. 7 5/84
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TABLE 13.2.1-1 (SHEET 3 OF 3)

. .

Minimum
'

'

Description Tm Integral Duration

Review and audit 1 week

O

O

,

O

O' All topics are classroom and simulator training.a.

b. Not required for cold license applicants. h4

c. After initial fuel load, shift assignment will be made
at VEGP.

,

'
Amend. 4 2/84
Amend. 7 5/84
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TABLE 13.2.1-2 (SHEET 1 OF 3)

LICENSED OPERATOR ONSITE TRAINING SYLLABUS - PERSONNEL WITH

O'
. COMMERCIAL REACTOR LICENSE OR NRC CERTIFICATION |

(ANY SUPERVISOR, STAFF, OR OPERATOR POSITION)

Minimum
Description Type Integral Duration

Nuclear power plant Classroom or 1 week
theory self-study

Fundamentals of
reactor theory

General core design
Radiological safety

and radiation
hazards

VEGP systems and Classroom or 4 weeks |7
procedures self-study

Procedures for
design and

O operating changes
Reactor coolant 4

system mechanical
design

Reactivity control
mechanisms and
indications

Reactor safety ~

systems *

Emergency and reserve
systems

Containment and
shielding

Radiation monitoring
system

Auxiliary systems
Radioactive waste

VEGP license and Classroom 1 week
technical specifi-

O
,

cations *

License conditions
and limitations

Design and operating
limitations

Procedures for
design and ope-
rating charges

Amend. 4 2/84
Amend. 7 5/84

_ . _ _ . . . .
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| TABLE 13.2.1-2 (SHEET 2 OF 3)

f'')T
Minimum

(_ Description Type Integral Duration|
!
,

; Fuel handling and Classroom 3 days
'

core alterations
Facilities and

(~'S procedures
V

Control room opera- Simulator and 5 weeks
tions classroom <a) (including 100
General operating VEGP simulator h)

characteristics
Specific operating
characteristics

Load changes
Operating limita-

tions 4

Standard, emergency,
and plant pro-
cedures

("')N
Control manipulation

(. Mitigating core
damage
Incore instrumen-
tation

Excore instrumen-
tation

Vital instrumen-
tation

Primary chemistry
Radiation monitor-

ing
Gas generation

_ Transients

(--) VEGP walkthrough
Previous senior VEGP 5 weeks

reactor operator
license

Previous reactor VEGP 5 weeks[D operator license
\-) Upgrade to senior Senior reactor 3 months <b> |7

reactor operator operator on-the-
from reactor job training at
operator license an operating 4

,_ or certification reactor (similar

[ }/ plant)<c>
%

Amend. 4 2/84
Amend. 7 5/84
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TABLE 13.2.1-2 (SHEET 3 OF 3)

O Minimum
Description h Integral Duration

Review and audit 1 week

O

.

O

O

O a. All topics are classroom and simulator training.

b. Not required for cold license applicants. |7
c. After initial fuel load, shift assignment will be made
at VEGP.

Amend. 4 2/84
Amend. 7 5/84
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TABLE 13.2.1-3 (SHEET 1 OF 3)

LICENSED OPERATOR ONSITE TRAINING SYLLABUS - PERSONNEL WITH
1 YEAR OF MILITARY PWR EXPERIENCE AS A REACTOR OPERATOR, i

ENGINEERING WATCH SUPERVISOR, OR ENGINEERING OFFICER Q
(ANY SUPERVISOR, STAFF, OR OPERATOR POSITION)

]

2Minimum gDescription Type Integral Duration
]

a !Nuclear power plant Classroom or 3 weeks |7 }theory self-study '

Fundamentals of ?

reactor theory N
General core design d
Radiological safety M

and radiation jhazards
-=

|7 5VEGP systems and Classroom or 4 weeks
procedures self-study 2

Procedures for ^j

O~
design and "

operating changes 4 ---

Reactor coolant '

system mechanical
design

2Reactivity control
amechanisms and ,

4
indications

iReactor safety '

systems ;s

Emergency and reserve
g

systems
Containment and dshielding ' 1Radiation monitoring

ysystem
Auxiliary systems -

Radioactive waste -

iVEGP license and Classroom 1 week
technical specifi- 7
cations

License conditions &
-

and limitations =

Design and operating
g

limitations

O a
a
"Amend. 4 2/84

Amend. 7 5/84 %
a
b
Z

l . . . . . .. . . . .
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TABLE 13.2.1-3 (SHEET 2 OF 3)

O' Minimum
Description Type Integral Duration

Procedures for
design and ope-
rating changes

Fuel handling and Classroom 3 days
core alterations

Facilities and
procedures

Control room opera- Simulator and 5 weeks
tions classroom <a> (including 100
General operating VEGP simulator h)
characteristics

Specific operating
characteristics

Load changes
4Operating limita-

O-~, tions
Standard, emergency,

and plant pro-
cedures

Control manipulation
Mitigating core

damage
Incore instrumen-
tation

Excore instrumen-
tation

Vital instrumen-
tation

Primary chemistry
Radiation monitor-

ing
Gas generation

Transients

VEGP walkthrough VEGP 5 weeks

On-the-job training Shift assignment 3 months <b> |7
at an operating
commercial reactor 4
(similar plant)<c>

Amend. 4 2/84
Amend. 7 5/84

_ ...
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) TABLE 13.2.1-3 (SHEET 3 OF 3) )
4 i

*

i ' '

- Minimum
; .' Description Type Integral Duration
i
+

Review and audit 1 week

'

@
i .

|4

!. !
t:

:-
,

4

i
i'

;

i-
i-
4

!-
1

[e:
'

.

;
::

!
'

t
!

1

: ,

J
'

<
!

i'
! .i
i
>

I
~

'

| !
.

+

i'
.!:

! ,

|_- \
.

,
~

;
.

a. All topics are. classroom and simulator training.
I

b. .Not required for cold license--applicants. |7
r

'

. c. After initial: fuel: load,_ shift' assignment will be made
at,VEGP.

1 '

:
Amend. 4 2/84.

. ' Amend. 7 :5/84-,
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TABLE 13.2.1-4 (SHEET 1 OF 3)

LICENSED OPERATOR ONSITE'? RAINING SYLLABUS - PERSONNEL WITH

O DEGREE IN ENGINEERING OR APPLICABLE SCIENCES
(ANY SUPERVISOR, S7AFF, OR OPERATOR POSITION)

Minimum
Description Type Integral Duration

Nuclear power plant Classroom or 5 weeks |7
theory self-study

Fundamentals of
reactor theory

General core design
Radiological safety

and radiation
hazards

VEGP systems and Classroom or 6 weeks |7
procedures self-study

Procedures for
design and

O operating changes 4

Reactor coolant
system mechanical
design

Reactivity control
mechanisms and
indications

Reactor safety
systems

Emergency and reserve
systems

Containment and
shielding

Radiation monitoring

O system
Auxiliary systems
Radioactive waste

VEGP license and Classroom 1 week
technical specifi-

Oc cations
License conditions , ,

and limitations
Design and operating

limitations

Amend. 4 2/84
Amend. 7 5/84
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TABLE 13.2.1-4 (SHEET 2 OF 3)

MinimumO Description Type Integral Duration

Procedures for
design and ope-
rating changes

() Fuel handling and Classroom 3 days
core alterations

Facilities and
procedures

Control room opera- Simulator and 5 weeks
tions classroom <a> (including 100
General operating VEGP simulator h)characteristics
Specific operating

characteristies
Load changes
Operating limita-

4. tions
- Standard, emergency,

and plant pro-
cedures

Control manipulation
Mitigating core

damage
Incore instrumen-
tation

Excore instrumen-
tation

Vital instrumen-
tation

Primary chemistry

O1
Radiation monitor-

ing
Gas generation

,Transients '

O

O
Amend. 4 2/84
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TABLE 13.2.1-4 (SHEET 3 OF 3) i
n
4

O-
Minimum 11Description Type Integral Duration

-

VEGP walkthrough VEGP 5 weeks is
=

On-the-job training Shift assignment 3 months <b> |7 j
at an operating j-
reactor (similar 74plant)<c>

_

Review and audit 1 week
d
2

-

2
:
_

E

O =
4
-$
3
-
si

N
n

_

m

~k.
--

Z

O 4
a

_

m

~~

All topics are classroom and simulator training. -a.

,
b. Not required for cold license applicants. |7 5

-s
c. After initial fuel load, shift assignment will be made E

O __

at VEGP. .

s
Amend. 4 2/84 2
Amend. 7 5/84
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TABLE 13.2.1-5 (SHEET 1 OF 2) >

LICENSED OPERATOR ONSITE TRAINING SYLLABUS (PLANT OPERATOR
OR ASSISTANT PLANT OPERATOR)

_

Minimum
Description Type Integral Duration

Nuclear power plant Classroom 12 weeks <a>h theory
Mathematics
Fundamentals of

reactor theory
General core design
' Reactor and health

physics and radio-
logical safety

Materials
Thermodynamics -

Fluid mechanics
Heat transfer

-

VEGP systems for Classroom and 12 weeks ca> 4
.

electrical and VEGP tours
-

reactor control
(including
procedures)

Reactor coolant
system mechani-
cal design

Reactivity control _

mechanisms and
indicators

Reactor safety
systems

Emergency and reserve .-

O--

systems -

. Containment shielding
Radiation monitoring

-

systems
Auxiliary systems

Control room . Simulator and 6 weeks
' - operations classroom <b' (including 100

General operating VEGP simulator h)characteristics '

Load changes
Operating limita-

tions
_

_

Amend. 4 2/84
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TABLE 13.2.1-5 (SHEET 2 OF 2)

<~

(_)N
Minimum

Description Type Integral Duration

Standard, emergency,
and plant pro-
cedures

(~))
Control manipu- l

(_ lations 1

Mitigating core
damage j

Incore instrumen-
tation

Excore instrumen- 4

tation
Vital instrumen-

tation
Primary chemistry
Radiation moni-

toring
Gas generation

O) Transients
L

On-the-job training Shift assignment 3 months <c> |7
<

at an operating
reactor (similar |4plant)' g

'

,

Review, audit, and Classroom, simu- 6 weeks
VEGP walkthrough lator, VEGP,

and self-study

,

Nuclear power plant theory and VEGP systems for electricala.

and reactor control contain over 900 h of college level
education and are considered the equivalent of 60 semester h.O

(_ b. All topics are classroom and simulat'or tra'ining.
Not required for cold license applicants. I7c.

d. After initial fuel load, shift assignment will be made
(~T at VEGP.
V

Amend. 4 2/840366V Amend. 7 5/84
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program are completed and selected elements of the
continuing program cre addressed as appropriate. This
special program may include exemption testing to
ensure qualification.

O
Foremen will receive the following training.

Approximate
Curriculum Outline Duration

() Plant administrative controls for 3 days
supervisors

Labor relations 3 days
New supervisor (or leadership) 1 week

E. Continuing Foremen Training

Foremen will normally attend continuing training on a
quarterly basis until all programs from the VEGP |7health physics / chemistry schools are completed.

F. Health Physics / Chemistry Supervisor Qualifications and
Training

() The health physics / chemistry supervisors will have the
qualifications required of health physics / chemistry
foremen and will normally attend a similar continuing
training program.

G. Incumbents and New Employees

Personnel with experience that exceeds Nuclear
Regulatory Commission (NRC) commitments may fill a
position in the career path provided that the health
physics / chemistry superintendent certifies that the
employee's experience qualifications exceed the
position requirements. The training department may

O also accept prior training or experience to fill
specific course requirements.

13.2.2.1.2 Instrumentation and Controls Training Program
s

A. Initial Training

New employees assigned to perform instrumentation and
controls maintenance will complete this initial
training program before being assigned to perform
independent trouble shooting.

O
Amend. 4 2/84

13.2.2-3 Amend. 7 5/84
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Approximate
Curriculum Outline Duration

General employee badge and health 6h g
physics training W

Respirator training 2h
Industrial safety and first aid 4h
New employea fire training 2h
New employee quality assurance 1h

training &|
IGeneral' pressurized water reactor 1 week W

systems and procedures
General balance of plant systems 1 week |

and procedures
'

Mechanical / electrical skills for 1 week |
'

instrumentation and controls
Mitigating core damage (commensurate 4h

4with responsibilities)

B. Continuing Training

After completing initial qualification,
instrumentation and controls personnel will usually
attend each quarter a program from the following
instrumentation and controls schools.

Approximate
Curriculum Outline Duration

Analog electronics 1 week
Digital electronics 1 week
Test equipment 1 week
Process instrumentation 1 week
Process control systems 1 week

C. Annual Requalification Training or Exemption Testing

Instrumentation and controls technicians will complete |annual requalification training or exemption testing
to make them aware of and review important changes
made co plant emergency and disaster, radiation
protection, security, and respirator procedures.

D. Initial Foremen Training (and Student Engineers) h
Normally, foremen will have progressed from the
initial qualification program through most of the
continuing courses before being selected for their
position. For pLrconnel who do not follow this path,
a special qualification program will be designed to
ensure that all elements of the initial qualification

13.2.2-4 Amend. 4 2/84
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TABLE 13.2.2-1 (SHEET 2 OF 2)

Simulator and Classroom Topics

Naturcl circulation and core Power operations leading to
cooling reactor trips and

Abnormal operating instructions recovery
Introduction to emergency
operating instructions

Health physics review Power operations with
Radiation monitoring malfunctions leading to
Radwaste disposal controlled shutdown

Condition II and III events Reactor trip and recovery
Emergency operating instructions with malfunctions

Condition II and III events Major steam plant failures;
Abnormal operating instructions reactor coolant pum.3
Emergency operating instructions failures; partial aad

complete loss of flow

O. Condition II and III events Major plant equipment
Alternative cooling techniques failures; natural
Core recriticality circulation cooldown

i

Condition IV events Power operations with
Loss-of-coolant accident condition IV faults
Reactor coolant system leak

Condition IV events Power operations with
Steam generator tube leak / condition IV faults

rupture

Condition IV events and Power operations with
mitigation condition IV faults;

Extreme emergency operating main steam line break
instructions

Condition IV events and Power operations with
mitigation condition IV faults;

Inadvertent safety injection anticipated transient

( without trip

Condition IV events and Power operations with
mitigation condition IV faults;

Loss of auxiliary feedwater Three Mile Island
accident

O
0140V

Amend. 7 5/84
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during simulated reactor coolant cold leg
injection.

3. The centrifugal charging pump cold leg injectionO line throttling valves are properly positioned,
and injection branch line flows and pump runout
flowrates are verified.

4. The safety injection pump cold and hot leg
injection line throttling valves are properlyO positioned, and injection branch line flows and
pump runout flowrates are verified.

5. The boron injection tank inlet and outlet valves
,

are operated under conditions of maximum
differential pressure, and operation is verified.

6. Safety injection pump room cooler fan and safety
injection pump interlocking is verified during apump operation. $

n
D. Acceptance Criteria

1.
O.

SIS components respond to normal control and
interlock signals and to simulated safety signals.

2. The centrifugal charging pumps, safety injection
pumps, and their P.ssociated system performance
characteristics are within design specifications.

3. Centrifugal charging pump and safety injection
miniflowrates are within design specifications.

4. The centrifugal charging pump cold leg injection
line throttling valves are positioned to provide
branch line flows and pump runout flowrates within
design specifications.

5. The safety injection pump cold and hot leg
injection line throttling valves are positioned to . .

,g7pyprovide branch line flows and pump runout 4% ; f-

flowrates within design specifications. gj'

O The time required for the centrifugal charging ::f . -c>
6.

-

pumps and safety injection pumps to reach rated 30 4flow conditions is within design specifications. w?%- !
,

7. Boron injection tank inlet and outlet valve
response times are within design specifications.

O
14.2.8-27
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8. Safety injection pump and room cooler fan
interlock operates.

14.2.8.1.23 Safety Injection Check Valve Preoperational Test

A. Objectives
.

1. To demonstrate the operability of the various
safeguard systems injection line check valves
which are expected to be at higher than ambient
temperature when the RCS is at normal operating
temperature.

2. To demonstrate the integrity of the accumulator
and safeguard systems injection line check valves
byiperforming a backleakage check.

3. To demonstrate that each accumulator motor-
operated isolation valve openc on reset of the
pressuriner pressure (P-11) manual block.

B. Prerequisites

1. Required component testing, preoperational
testing, and instrument calibrations are complete.

2. Required electrical power supplies and control
circuits are energized and operational.

3. RCS pressure and temperature are established near
the normal operating values, and hot functional |7
testing is in progress.

C. Test Method

I 1. Flow from a safety injection pump is directed

|hthrough the SIS test line to the RCS, and the
accumulator and injection line check valve
operability is verified.

2. SIS test line valves are aligned to provide a
leakoff path'from each of the accumulator and
injection line primary and backup check valves, |||and valve backleakage is verified.

3. Accumulator motor-operated isolation valve opening
is verified on reset of the pressurizer pressure
(P-11) manual block.

O
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C. Test Method

1. The ability of the emergency lighting system is
verified by simulating a loss of the normal and
essential lighting and observing that the
emergency system automatically activates.

2. Illumination levels and operation times will be
verified.

O D. Acceptance Criteria

The performance of the emergency lighting system
tested is in accordance with the design criteria and
subsections 8.3.1 and 9.5.3.

14.2.8.1.78 Offsite Communication System Preoperational Test

A. Objective

To demonstrate operation of the offsite communication
system.

O
B. Prerequisites

1. Construction acceptance testing is complete.
2. Support systems are available.

C. Test Method'

1. Verify operation of the plant telephone branch
exchange (PABX) system to provide adequate
communication between onsite stations.

2. Verify operation of the PABX system in relation toO the following offsite communication systems:

Hotline to Georgia Power Company (GPC) generala.

office production department.

b. Southern Bell telephone system lines.O
c. Two telephone linesfromGhC'sAtlantaprivate

branch exchange.

O

14.2.8-79
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D. Acceptance Criteria

The offsite communication system operates as described
in subsections 9.5.2 and 9.5.10 when using the above
test methods.

14.2.8.1.79 Inplant Communication System Preoperational Test

A. Objectives |
To demonstrate the adequacy of the inplant
communication system to provide reliable
communications between plant areas and to verify the
operability of the emergency alarm system.

B. Prerequisites

1. Construction acceptance testing is complete.

2. Component testing and instrument calibration are
complete.

|h3. Test instrumentation is available and calibrated.

4. Support system is available.

5. Plant equipment that contributes to the ambient
noise level is in operation if possible.

C. Test Methods

1. Verify the telephone /page system operability.

2. Verify the sound-powered system operability.

3. Verify the tone generator operability.

D. Acceptance Criteria

The inplant communication system operates as described
in subsection 9.5.2 when using the above test methods.

14.2.8.1.80 Heat Tracing System Preoperational Test

7A. Objective

To demonstrate operation of the heat tracing
system.

14.2.8-80 Amend. 7 5/84
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B. Prerequisites

1. Construction acceptance testing is complete.

2. Component testing and instrument calibration are
complete.

3. Test instrumentation is available and calibrated.
4. Support syste:as are available.

C. Test Method

1. Verify the operability of the heat tracing
circuits.

2. Verify alarms, indicating instruments, and status
lights are functional.

D. Acceptance Criterion

The heat tracing system automatically controls
the associated heat tracing circuits, in accordance
with system operation requirements.

7

14.2.8.1.81 (Material deleted)

.

O

O
.s

O
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14.2.8.1.82 Plant Annunciator System Preoperational Test

A. Objcctives

1. To demonstrate operation of the plant annunciator
system.

2. To verify that the annunciator will transfer to
the alternate power source upon loss of primary
power source.

B. Prerequisites

1. Construction acceptance testing is complete.

2. Component testing and instrumentation calibration
are complete.

3. Test instr"r..utation is available and calibrated.

4. Support systems are available.

C. Test Methods

@1. Self-test features of the system shall be tested
and verified to be operational.

2. Verify appropriate annunciator response to each
retransmitting contact when it is actuated.

3. Transfer of power sources shall be tested and
verified operational.

D. Acceptance Criteria

The plant annunciator system operates as described in:

chapter 18 when using the above test methods.

O
.

!

O

14.2.8-82 Amend. 7 5/84
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17.2.12 CONTROL OF MEASURING AND TEST EQUIPMENT I

Measures for the control of measuring and test equipment are
. consistent with the position of Regulatory Guide 1.33, Quality

- - Assurance Program Requirements (Operation), as described in /

,

'

section 1.9.

Provisions for the control of applicable measuring and test
equipment require that:

A. Procedures shall be established which describe the
calibration technique, calibration frequency,
maintenance and control of' measuring and test
instruments, tools, gauges, fixtures, reference
standards, transfer standards, and nondestructive test
equipment to be used in the measurement, inspection,
and monitoring of safety-related components, systems,
and structures.

B. Measurement and test equipment shall be uniquely
identified and have traceability to calibration test

i
data. (Contrary to American National Standards

!Institute N18.7-1976, paragraph 5.2.16, installed
O process instrumentation at VEGP wi.ll not be tagged or

labeled with calibration due date.)
iC. Measuring and test instruments shall be calibrated and

maintained at specific intervals, based on the
required accuracy, purpose, degree of usage, stability
characte ri s tic s , and other conditions affecting the
measurement.

,

D. Measuring and test equipment shall be calibrated on or
before the designated due date.

E. When measuring and test equipment is found to be out
of calibration, an investigation shall be conducted
and documented to determine the validity of previous'

inspections performed and the acceptability of those
items previously inspected. C

F. Calibrating instruments shall have known, valid
relationships to a nationally recognized standard. If

O no national standard exists, the basia.of calibration
will be documented and approved by the responsible |7department superintendent or an authorized level of

Imanagement.
/

G. Records will be maintained which indicate the complete
status of all items under the calibration system and

,

17.2.12-1 Amend. 7 5/84
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reflect the last and future calibration dates or the4

last calibration date and frequency, if applicable.
>

H. Calibration facilities used for calibrating sensitive
and close tolerance measuring and test equipment shall,

provide an environment that is sufficiently controlled
to allow the measuring de'. ice to be evaluated and
calibrated to its required accuracy.

Reference standards will have an uncertainty (error) requirement
of no more than one-fourth of the tolerance of the measuring
and test equipment being calibrated; a greater uncertainty will
be acceptable when limited by the state of the art. Equipment 7
and standards not meeting this requirement will be documented
and approved by the superintendent of maintenance or by an
authorized level of management. Comparison standards used in
calibration of reference standards will have a tolerance smaller
than the reference standard and will be traceable to the,

standards housed in the National Bureau of Standards and
suppcrted by certification reports and data sheets, when
applicable.

The superintendent of maintenance is responsible to the plant
manager for developing, approving, and implementing procedures hand instructions to establich a control and calibration
program. Effectiveness of the program is assured through
periodic audits performed under the quality assurance audit
system that is described in subsection 17.2.18.

O

O

O
0390V'
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17.2.15 NONCONEORMING MATERIALS, PARTS, OR COMPONENTS

Requirements for the control of nonconforming materials, parts,
-S or components are consistent with the position of Regulatoryf

(~) Guide 1.33, Quality Assurance Program Requirements (Operation);
Regulatory Guide 1.38, Quality Assurance Requirements for
Packing, Shipping, Receiving, Storage, and Handling of Items
for Water-Cooled Nuclear Power Plants; and Regulatory Guide
1.123, Quality Assurance Requirements for Control of

(~S Procurement of Items and Services for Nuclear Power Plants, as('') described in section 1.9. Georgia Power Company and its
contractors follow written requirements to identify, document,
segregate, disposition, and report to the affected organization
any nonconformance, deviation, or other conditions adversely
affecting quality. Provisions for control of nonconforming
materials, parts, or components require that:

A. Measures and procedures shall be established to
control the identification, documentation,
segregation, review, disposition, and notification of
the affected organization of nonconformance of
materials, parts, components, or services.

<~ B.
(_)T

Documentation shall be provided which clearly
identifies the nonconforming item, describes the
nonconformance and disposition of the nonconformance
inspection requirements, and includes signature
approval of the disposition.

C. Those individuals or organizations responsible for
disposip.on and approval of the nonconforming items
shall be identified.

D. Nonconforming items are segregated from other
acceptable items (where feasible) and uniquely
identified as nonconforming until. properly
dispositioned. Items that are unique, identified,(~^; properly marked, and have their own specified storage

(_! . location need not be segregated.

E. Acceptability of rework / repair of items by
reinspection or testing of the item as originally
performed or by a method which is equivalent to the/^} original inspection and testings method shall bej verified.

.F. Nonconformance reports which are dispositioned " accept
as is" or " repair" are made part of the quality
verification records associated with the item.7x

17,.2.15-1
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G. Periodic analysis of these reports shall be performed
and forwarded to management to show quality trends.

Approved procedures provide provisions for an independent
review of nonconformances. The quality assurance audit system |7
(subsection 17.2.18) will verify compliance of each activity
with the operations quality assurance program.

O

.

O

,

!

O

O

O
0393V
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INDEX OF
i NRC QUESTIONS AND RESPONSES

Relative Question
Section/ Transmittal

? Question Subsection Date Amendment

100.1 1.8 Sept. 6, 1983 1
,

210.1 3.6.2 Sept. 6, 1983 10 210.2 3.6.2 Sept. 6, 1983 1
,

~

210.3 3.6.2 Sept. 6, 1983 1
210.4 3.9.5 Sept. 6, 1983 1
220.1 3.5.3 Sept. 6, 1983 1
220.2 3.8.1 Sept. 6, 1983 1
220.3 3.8.4 Sept. 6, 1983 3
230.1 2.5 Sept. 6, 1983 1
240.1 2.4.1 Sept. 6, 1983 1
240.2 2.4.12 Jan. 26, 1984 5
240.3 2.4.1 Jan. 26, 1984 5
240.4 2.4.2 Jan. 26, 1984 5
240.5 2.4.12 Jan. 26, 1984 5
240.6 2.4.13 Jan. 26, 1984 5
240.7 2. 4 - Mar. 13, 1984 7

s 240.8 2.4 Mar. 13, 1984 7
241.1 1.3.2 Feb. 21, 1984 6
241.2 2.5.1 Feb. 21, 1984 6
241.3 2.5.4 Feb. 21, 1984 6
241.4. 2.5.4 Feb. 21, 1984 6
241.5 2.5.4 Feb. 21, 1984 6
241.6 2.4.12 Feb. 21, 1984 6
241.~7 2.4.12 Feb. 21, 1984 6
241.8 2.4.12 Feb. 21, 1984 6
241.9 2.4.12, 2.5.4 Feb. 21, 1984 6
241.10 2.5 4 Feb. 21, 1984 6
241.11 2.5.4, 3.7.B.2 Feb. 21, 1984 6
241.12 3E Feb. 21, 1984 6,

241.13 3.7.B.2 Feb. 21, 1984 6b' 241.14 2.5.4 Feb. 21, 1984' 6
241.15 2.5.4 Feb. 21, 1984 6
241.16 2.5.4 Feb. 21, 1984 6
241.17 2.5.4 Feb. 21, 1984 61241.18 2.5.4 Feb. . :21, 1984 6

('')i 241.19 2.5.4 Feb. 21, 1984 6\_ 241.20 2.5.4 Feb. 21, 1984 6
241.21 2.5.4 Feb. 21, 1984 6,

241.22 2.5.4 Feb. 21, 1984 6241'.23 2.5.1 Feb. 21, 1984 6
241.24 2.5.1, 2.5.4 Feb. 21, 1984 6[') . 251.1 5.3.1,;5.3.2 Jan. 23, 1984 5

^

\_/ 270.l' -3.11.5 Sept. 6, 1983 -1-

i Amend. 7' 5/84
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Relative Question
Section/ Transmittal

Question Subsection Date Amendment

271.1 3.10.B Sept. 6, 1983 3
281.1 9.1.2 Jan. 23, 1984 5
281.2 9.1.2 Jan. 23, 1984 5
281.3 9.1.2 Jan. 23, 1984 5
281.4 9.1.2 Jan. 23, 1984 5
281.5 9.1.2 Jan. 23, 1984 5
281.6 10.3.5 Jan. 23, 1984 5
281.7 10.3.5 Jan. 23, 1984 5
281.8 9.1.3 Jan. 23, 1984 5
281.9 6.1.2 Jan. 23, 1984 5
281.10 9.3.2 Jan. 23, 1984 5
281.11 9.3.4 Jan. 23, 1984 5
281.12 9.3.2 Mar. 13, 1984 7
311.1 2.1.2 Sept. 6, 1983 1
311.2 2.2 Sept. 6, 1983 1
311.3 2.2.3 Sept. 6, 1983 1
311.4 2.1.2 Dec. 13, 1983 4
311.5 2.1.3 Dec. 13, 1983 4
311.6 2.1.2 Dec. 13, 1983 4
311.7 2.1.3 Dec. 13, 1983 4
311.8 2.1.3 Dec. 13, 1983 4
311.9 2.1.3 Dec. 13, 1983 5
410.1 9.1.5 Sept. 6, 1983 1
420.1 7.1.1 Sept. 6 1983 1
430.1 8.3.1, 13.1.3 Mar. 13, 1984 7
430.2 8.3.1 Mar.113, 1984 7
430.3 1.9, 8.1, 8.3.1 Mar. 13, 1984 7
430.4 8.3.1 Mar. 13, 1984 7
430.5 9.5.3 Mar. 13, 1984 7
430.6 3.2.2, 9.5.4 Mar. 13, 1984 7
430.7 9.5.4-9.5.8 Mar. 13, 1984 7
430.8 7.3.17, 8.3.1, Mar. 13, 1984 7

9.5.4-9.5.8
430.9 1.9, 9.5.4 Mar. 13, 1984 7
430.10 9.5.4 Mar. 13, 1984 7
430.11 9.5.4 Mar. 13, 1984 7
430.12 9.5.4 Mar. 13, 1984 7
430.13 9.5.4 Mar. 13, 1984 7
430.14 3.2.2, 3.5, 3.7, Mar. 13, 1984 7

9.5.4
430.15 9.5.4 Mar. 13, 1984 7
430.16 9.5.4 Mar. 13, 1984 7
430.17 9.5.4 Mar. 13, 1984 7
430.18 9.5.4 Mar. 13, 1984 7
430.19 9.5.4 Mar. 13, 1984 7
430.20 9.5.4 Mar. 13, 1984 7
430.21 9.5.4 Mar. 13, 1984 7

.
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Relative Question ^

Section/ Transmittal *
Question Subsection Date Amendment --

430.22 9.5.4 Mar. 13, 1984 7 3

430.23 9.5.5 Mar. 13, 1984 7430.24 9.5.5 Mar. 13, 1984 7 L

430.25 9.5.5 Mar. 13, 1984 7
430.26 8.3.1, 9.5.5 Mar. 13, 1984 7

',

O^
. 430.27 9.5.5 Mar. 13, 1984 7

430.28 9.5.S Mar. 13, 1984 7 I
430.29 9.5.5 Mar. 13, 1984 7430.30 9.5.6 Mar. 13, 1984 7430.31 9.5.4, 9.5.6 Mar. 13, 1984 7 i -430.32 9.5.6, 9.5.7 Mar. 13, 1984 7430.33 9. 5. 4, 9.5.7 Mar. 13, 1984 7430.34 9.5.4, 9.5.7 Mar. 13, 1984 7430.35 9.5.7 Mar. 13, 1984 7430.36 9.5.7 Mar. 13, 1984 7430.37 9.5.7 Mar. 13, 1984 7

..

430.38 9.5.7 Mar. 13, 1984 7430.39 9.5.7 Mar. 13, 1984 7430.40 9.5.7 Mar. 13, 1984 7
01 j430.41 9.5.8 Mar'. 13, 1984 7 ft430.42 1.2.2, 9.5.8 Mar. 13, 1984 7430.43 9.5.8 Mar. 13, 1984 7430.44 9.5.8 Mar. 13, 1984 7 E430.45 8.3.1, 9.4.5, Mar. 13, 1984 7

9.5.8
430.46 8.3.1, 9.5.5, Mar. 13, 1984 7

9.5.7, 9.5.8
430.47 8.3.1, 9.4.5, Mar. 13, 1984 7

9.4.7, 9.5.4, ~-

9.5.8
5

-430.48 10.2 Mar. 13, 1984 7 .d |430.49 10.2 Mar. 13, 1984 7 d-
430.50 10.2 Mar. 13, 1984 7430.51 9.3.5, 10.2 Mar. 13, 1984 7 L ,430.52 10.2.2, 10.4.4 Mar. 13, 1984 7 i '

430.53 10.2.2, 10.4.4 Mar. 13, 1984 7 |430.54 1.2.2, 8.1, 8.2.1 Mar. 13, 1984 7 M ,

3

430.55 8.2.2 Mar. 13, 1984 7 ;'430.56 8.2.1 Mar. 13, 1984 7 '

; 430.57 8.2.1, 8.3.2 Mar. 13, 1984 7 -j430.58 8.2 Mar. 13, 1984 7 !430.59 8.3.1 Mar. 13, 1984 7 [430.60 1.9, 8.3.1 Mar. 13, 1984 7 l430.61 8.3.1 Mar. 13, 1984 7 [ [

x

430.62 8.3.1 Mar. 13, 1984 7 |( 430.63 8.3.1 Mar. 13, 1984 7

E

=
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Relative Question
Section/ Transmittal

Question Subsection Date Amendment

430.64 8.3.1 Mar. 13, 1984 7
430.65 7.1.2, 8.3.1 Mar. 13, 1984 7
430.66 8.3.1 Mar. 13, 1984 7
430.67 1.9, 3.10 Mar. 13, 1984 7
430.68 8.3.1 Mar. 13, 1984 7
430.69 8.3.1 Mar. 13, 1984 7
430.70 8.3.1 Mar. 13, 1984 7
430.71 8.3.1 Mar. 13, 1984 7
430.72 8.3.1 Mar. 13, 1984 7
430.73 8.3.1 Mar. 13, 1984 7
430.74 1.9, 8.3.1 Mar. 13, 1984 7
440.1 Misc. Feb. 21, 1984 6
440.2 5.2.2 Feb. 21, 1984 6
440.3 5.2.2 Feb. 21, 1984 6
440.4 5.2.2 Feb. 21, 1984 6
440.5 5.2.2 Feb. 21, 1984 6
440.6 5.2.2 Feb. 21, 1984 6
440.7 5.2.2, 5.4.13 Feb. 21, 1984 6
440.8 5.2.2, 5.4.12, 6.3 Feb. 21, 1984 6
440.9 5.2.2 Feb. 21, 1984 6
440.10 5.2.2 Feb. 21, 1984 6
440.11 5.2.2 Feb. 21, 1984 6
440.12 5.2.2 Feb. 21, 1984~ 6
440.13 5.2.2 Feb. 21, 1984 6
440.14 5.2.2 Feb. 21, 1984 6
440.15 5.2.2, 5.4.13 Feb. 21, 1984 6
440.16 5.2.2 Feb. 21, 1984 6
440.17 5.2.2 Feb. 21, 1984 6
440.18 5.2.2 Feb. 21, 1984 6
440.19 5.2.2 Feb. 21, 1984 6
440.20 5.2.2 Feb. 21, 1984 6
440.21 5.2.2 Feb. 21, 1984 6
440.22 5.2.2 Feb. 21, 1984 6
440.23 5.4.7 Feb. 21, 1984 6
440.24 5.4.7 Feb. 21, 1984 6
440.25 5.4.7 Feb. 21, 1984 6
440.26 5.4.7, 10.3.1 Feb. 21, 1984 6
440.27 5.4.7 Feb. 21, 1984 6
440.28 5.4.7 Feb. 21, 1984 6
440.29 5.4.7, 10.3.2 Feb. 21, 1984 6
440.30 5.4.7 Feb. 21, 1984 6
440.31 5.4.7 Feb. 21, 1984 6
440.32 5.4.7 Feb. 27., 1984 6
440.33 5.4.7 Feb. 21, 1984 6
440.34 5.4.7 Feb. 21, 1984 6
440.35 5.4.7 Feb. 21, 1984 6

iv Amend. 7 5/84
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Relative Question
Section/ Transmittal

Question Subsection Date Amendment

440.36 5.4.7 Feb. 21, 1984 6
440.37 5.4.7 Feb. 21, 1984 6
440.38 5.4.7 Feb. 21, 1984 6

- 440.39 5.4.7 Feb. 21, 1984 6
440.40 5.4.7 Feb. 21, 1984 6

9 440.41 5.4.7 Feb. 21, 1984 6
440.42 5.4.7 Feb. 21, 1984 6
440.43 5.4.7 Feb. 21, 1984 6
440.44 5.4.7 Feb. 21, 1984 6
440.45 5.4.7 Feb. 21, 1984 6
440.46 5.4.13 Feb. 21, 1984 6
440.47 5.1.2, 5.4.15 Feb. 21, 1984 6
440.48 5.2.2 Feb. 21, 1984 6
451.1 2.3.2 Sept. 6, 1983 1
460.1 10.4.2 Sept. 6, 1983 1
460.02 6.5.1 Jan. 23, 1984 5
460.03 6.5.1 Jan. 23, 1984 5
460.04 10.4.2, 10.4.3 Jan. 23, 1984 5
460.05 1.9, 11.2 Jan. 23, 1984 5

9 460.06 1.9, 11.3 Jan. 23, 1984 5
460.07 11.4.1 Jan. 23, 1984 5
460.08 11.5 Jan. 23, 1984 5
460.09 12.1.3 Jan. 23, 1984 5
471.1 12.5 Sept. 6, 1983 1
471.02 12.3.1, 12.5.2 Dec. 13, 1983 4
471.03 12.5.2 Dec. 13, 1983 4
471.04 12.5.1 Dec. 13, 1983 4
471.05 13.1 Dec. 13, 1983 4
471.06 13.1 Dec. 13, 1983 4
471.07 12.3.4 Dec. 13, 1983 4
471.08 13.2.2 Dec. 13, 1983 4
471.09 12.5.3 Dec. 13, 1983 4
471.10 12.1 Dec. 13, 1983 49 471.11 12.5.2 Dec. 13, 1983 4
471.12 12.5.3 Dec. 13, 1983 4
471.13 11.5.2, 12.3.4 Dec. 13, 1983 4
471.14 12.3.1 Dec. 13, 1983 4
471.15 12 3.1, 12.3.4 Dec. 13, 1983 4
471.16 12.4.1 Dec. 13, 1983 4
471.17 12.3.1 Dec. 13, 1983 4
480.1 6.2.1 Sept. 6, 1983 1'

480.2 6.2.1 Sept. 6, 1983 1
480.3 6.2.1 Sept. 6, 1983 1
480.4 6.2.1 Sept. 6, 1983 1
480.5 6.2.2 Sept. 6, 1983 19 480.6 6.2.2 Sept. 6, 1983 1
480.7 6.2.4 Sept. 6, 1983 1

v Amend. 7 5/84
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Relative Question
Section/ Transmittal

Question Subsection Date Amendment

480.8 6.2.6 Sept. 6, 1983 1
491.1 4.3.2 Jan. 23, 1984 5
491.2 15.4.1 Jan. 23, 1984 5
630.1 13.1 Sept. 6, 1983 3
630.2 13.1.1 Sept. 6, 1983 1

630.3 13.2.2 Sept. 6, 1983 1
630.1 13.2.1 Dec. 13, 1983 4
630.2 13.2.1 Dec. 13, 1983 4
630.3 13.2.1 Dec. 13, 1983 4
630.4 13.2.1 Dec. 13, 1983 4
630.5 13.2.1 Dec. 13, 1983 4
630.6 13.2.1 Dec. 13, 1983 4
630.7 13.2.2 Dec. 13, 1983 4
630.8 13.2.2 Dec. 13, 1983 4
630.9 13.2.2 Dec. 13, 1983 4
630.10 9B Dec. 13, 1983 4
630.11 9.5.1, 9B Dec. 13, 1983 4
630.12 9B Dec. 13, 1983 4
630.13 9B, 13.2.2 Dec. 13, 1983 4
630.14 9.5.1, 9B, 13.2.2 Dec. 13, 1983 4
630.15 9B Dec. 13, 1983 4
630.16 9.5.1, 9B Dec. 13, 1983 4
630.17 13.2.2 Dec. 13, 1983 4
630.18 13.2.2 Dec. 13, 1983 4
630.19 13.2.2 Dec. 13, 1983 4
630.20 13.2.1, 13.2.2 Dec. 13, 1983 4
640.1 14.2.8 Sept. 6, 1983 1
730.1 Misc. Jan. 23, 1984 5

O
i

|

f

i

.

O
0005V

vi Amend. 7 5/84



. . - . c - . . ,. . - ., . . . . . . , ,, , , , , , _ _ . . . _ _ __ _7 __,
,

_

. . . ~ , _ . - - . . . , _ . . . - . . . _ .
7

| i
,,

I
~

-

,
'

,

s

.

.,

. . _ . _ .
* - - - - - '

.. .. . g. ,),*
.

r, ' .

,,: :..,* e, .. ,-.
* *

,. .,y. . - - . p .z a,, , .3 .
.<

.:.. ** . ,,, ,

, ,
, '-

* * .<
.p, ,- . , ,.

*.w . .; ,
, ..= .

a, * a, :; , "
/ m

$ t.
~

, |. * :<

/- c. .-
. p .. .><

... ,
'

o :.
^; .; .

-,- n .r. .' h_ _s.e. :Ei
..

*-,'
. , ,... R.EF.U. EL._I.hG. _n_s T_E.R . f l_0.R.A.G.E. _.T_K. .

*
<

y| .
.

2-I204-T4-00I
_........ _

' ' , i., ;;*
,

.,

o * .,.
* ,8,'*

J
g .

- '* ,, -

w .. * *
I m ;, -

I
' .fM' .' \*w .

*

w ..
.

, c* < . y -

i,n .

e ., ,- ., :.
*

8
;

)., _,.a
= . .

t .,

,

*
.

*
.,

p ,... * , .,er * . , *
,..k*'.*M .i 's,t=,.k| ****A*

=

IF 1 4
+ i ,

- s
8 % i ;*

-~ ,

N ' ' ' . , f -. }.6 * - ;-- r - ;-
,,

4 -x. ., c.,nrras c.r ,--:
g - . ors =.so~. \

s --.m:, w a- nc r. s . r, 'rc,. c' . .- -. n t.
.

.

w .- , %'A .4_
,% : % ~

g,ar m, g-e:
r;, ,:- . . . . - . . . - f. . ,-- .---_- ,.

I
. %, +. i

,
, . , . wa. ,.

- i.e ]f.9.['fff'* A V "
*~~ '.

* ;% < >.
,

. . -s. a sy _

a n

'.
-

#t ',- %-.T ..\s |g,,,,, .. rs.n.w , .

M**.w ! d- 4
- '* -

' '.
'

.
w*ttC * *- s. ., ,

I !" * ' * * * '

f 45' .:..._.._+. " O pMON , . : ..: :: . :=. 3|',[ . .

*

,
.. . , ....

& |
* .

| imL
, .

, . . ,

""W'' "' "hikTf'%- i
' ' :

.

: .
r. -'' -

.

!:E._ $ :,_ .: =_.=.
.. .=.=.L...:=..==_

-

= ~

1
i

., . -__._.__._._._.._.r_.._._._._..._...:=... _ :
'*

. . _ ., . .._.. ..
. Weydw ~=<1.MGf*1 r.

' d *

. t. "* *' * r L q 1 - .% 2-I22 T4-00I : _..
,. ,'M A.EJOR...M_A.rt.-U.P. .M A T.E.R._S..TO._R.A_G.E.. IV. . pb>H,90I g _.

* >'
. .

:, ' . - - --
, *

ca:, , =, ,
*

.

(7?''TMT-) 8. 94*41. C4 -
:

,
-

. \'. s
*

j i;'-- , ; _ _*.,:i 1 +
.qm.yer se-

' K* s
;

- 'l , 1 *. ,#.,.
' * -

>

I ,,".- ..". --*

mmys .94 43.e7- -
s ss - :. .- ~

3 ,* 'sss s m:g. *
CC2 EZ i- >C"**''", -

t h Ws i!
-

',

'

- JM J .
e' i/* t . .e

.
'

..
L "* ** *T

. \ .s .'4'. ..-.. - - ... ........-m.. .......b+-3 s' ..ggr n~n m W,#*

f*,e.. r

)id** ** . **** **. fl' ,,, e,k _ , ,,W e " .... ...... ...._..,4.*qw
' *,

,' . ,'; ,'

| CMnW^ $*4L t2 .- -
'+ *

i ,' / ,'
amu 3

j j
.

| f
- ,e,/,e*

.

/ .*/ '1
, j ;,, *.,

g | pn:::1 sc a- 1
,

, , ,
* EL 22!**** Vt', *if* -

_ -uz:1. m . > ,
i i i esi *

; g ,
s'.//t ,

sv -
,

0.0Np
_

d -. n.gns .4 uge.}t.o.r. ELint'.s uts/ | \
r ..

i .

t EI E k h i
. .

$ $ N?
"lI' i

i
i t i

-

-

e 1. . .. .
'

,

L L - , L
1~ % n! H H ju

$ [ : I E i
L L L .L I

f

| .

'

! >.

t
-

' '

; f.d
k

*

g . '
t t ._

I
+ 1

433 9 _

,



n., t - ,r' . .f
-

:
7

* ~~

j . - - -
.

-

.4
'

'
..

3~ _ .
.. :.

_... ~
. ..,

- a .

. .
-

u
, . . c . :...u .

A . c }3 . T .-t .
T t ]- a .

C t u
. U -

N .
H ., A n . N
L

. n
.

E .
~

.
L .l

c,,.'_
. :

. 21 ..

k s .

G E :.

y.t
2

.
. ,- ~a .

e .N v .. ..
a . .t

I . . :o C . .& ~E
g 5

- Wc ~c .
. : A

t . : . .. .r 4 . .
: u.

l# o ,,
. io3<eoi ;;.! : ,- - Ta 0

t . . . . . C-
0 H

P *
.

8i .. :
.

U.n ..
..- E

.

mc - : .

o -
. . . N.

w. n
. :

.NA .
. .

F ~e O r .
E . 1r R .. :n 7..m .- 9

. : +C .
r

.

m(l .T .
.

o .. m. * * ,.-'. a..
C

. .. :

0.
N .

.ea n .

s
s . :Ek 7. n .. -

.S
- .

.I
E I.

. :

u. 'y
.E . - ....UEV B '. .

.... I .. '. *. ..E . .NLO

m ,'* ,' ' ;, ,~,.gg Ne,:
, . -

C :I E G H
TC T T .

. . . .
,E1T L LR :AI E 3C .NC n

DG ,c '' :. . g: : 2c.
,. , , >'. ,

','.UE 2

,. . , w_,e't'. g ,f2
' , . .

s.".".,s
5 .N N .\ I4

I E D . . ,g .a0TR L '.' ...,0S . s2A 8 7 e
VT f 00oI 2 -

. . .
g'm

. u
o. .N .9,4

-G '

'G g ,
P c

j\i. .

A<., x\ s,.s,k* *e
L
A
N

bdu .

)' \u%
T

.

8

'h
'|:.,|

irr .

pn,%{l!.,f:,i,::,:::,,,:,.i::,,,,:,i.-::| , ? i U ,,,,,,. i ,i ,,,,r,., , ,
11,

' ,

U fe1- .! ,.3i
I:

I,t ,
i i !:

'

,
,

,.

||i:
' :

1

.

N : | |:,:, : , :, ,

D
E -.

~PR ,.
.EG .,

RI ,

WO 8 i

F AU .

4 ,

:. ..*. * - ...* ;*.. '.

. m
I NN

,

.

G ED 0 rat,Q$ s!ayg sdr E ! c

U N
| .. ., :R TA 6 =,eenm aa?9o.

'
e. ogu* my i$~y aa |@.E N u

FD 0
i A*

2 A Al4 CA M 6 -, Ag s
p o1 IB O

2 IV m
I

0 P er ALO A D
F ~. CE t v

- TE e I 0 | Al uaE
D r,$ l T6 I n X 0

r i2 A elRTIrEG a4 F sF

.d D O nE CbSR DUO L R 6 aT lY a e5
U 7 8 U R nR%-F S E iON 2 E L ID 0 I A f? nN T

45 R E !F/ E DS
8 .V A
4 1 R

.

',



-. .- .. .. . . . . . ,. - , - , . , . . , , , . , , , .. - , , ,
.. . . ..

. . _ _ .

_ . . . . . .

J;

4

4

*
..

a m n.y~ a.sa : a ><

t
-

.
1

.e
,1 _

] ( " * .- .

1,
~

< . , -

!
_

, . -

$

)

! . m'

i (- :)
I

..
'
' t meu.u \
i | ~

!

.

*

,

s c;, . .. - - . . ..

: .._
N*

; ..- r

i
i
l i

af '

. .... _ ,.

ii

i
'

,

?

J
't.

i | C
-. - ~

: . p u b.,u . . . . .
,

TNNt9tr III.. g .g. , .

Nh:>5 f ! =
: t46T um 1 i.J 'Wg'N ~, .- d. gffi-I -*

! ',
'.

.

h1F%

,&*;$.5%
ess.=~o. ~ r;

"NEU.?d .3 I I .' U , , * **| M~*
,f^

} -'
*

r- --1 ,, - %| ( ,;?*; / ,,-

,,

i
i _J 5

) +

I
|

i . ,,

j i .
** /

[.u m.e .e a a4 -
s"CT 3'h,

~ e,L, t
r

,. ) /- m ~ . -or. au-
! s ..-n s
s , y a e .w. e see >
! avs .m ere q,;f

- R orner

\i
.,

N'

N '

i |
-

e

1 i
i i

! . .. ...

t ,

I i

} I
ff.gm t DTE PLAN Csv,1.,,f,gyprgg|

; s><e e .~e-
i 6

*
4

i

k,1

o

\ *

l i
! I
i

e

i g

4 1
'

( | r*'

t
"

; ...
j s me es *_

b Ze*J**
1

i.
I

l̂

t *

i
i

9.
, L

3 .

i
'

.

9
i

433-9 ,



Also Available On
Aperture Card

"

on,e
_ -.._

pm be->w'

.. ,.

m -42M
~

r- - [ t " ': 1 . p ___~

,
- e. _.

* ~, t zes .

'I,,
k

.

3 \qs

0f . . ;' q| . . - -. ., _ m
q',

-

>\ 7 2 ,T2'
- ('

/ Ii: .

r - n-
- ~ .

p.can a . . . . ,,

G::'".n:Hv
R .. g* ,,

-n ; u mx ,.. ,

--
. . -

wf ia .
s .

v
*s. '4,

~
u .

,./''&
4 ..... _:

i e
., ,,,s

>.

...,,..,.-y >,.,,.?
.

-
. -, g ,

.-
,

:~~~,~-, ...

($x_ .L% - p
,

.

-

'%C . ;-

1 h-
,[,. . I

.1, yd:y :

\ wris',:e.v-
&a

- I' ~ ~. .. ... . <'
. .... > .

.. . .-

. g; .y, . LQ :- . ~. .. ;ryy^
, , . ,

c
.

( ::: = _ r ~.s-

. = :- ,u r?ea-a
. - - - - -

A,PERTUR
.

.

.,~_.. _ ,i / .g;c::.

~- - . - . . . -
- a w. .

'

, j. : j : =, : ,s.. - CARD.

. - . . .

: S. _ _^ ... . . . f

. - - - - , , sus ann .

--- - ~ -" 'd i -
- 's' =p..
-

= n =.,.: r. - - --. = = , . , . . .;_ , , , ,

,f .| S2:b d
u, a a . ; g 9, ,=. 6 n

- ;g ffa,,-= *w a a e SAFETY RELATED
; tty =,,.=*.m ua !..... ! rir NO

* **=

_ g -- j - > ~ ~
m. .

- t _. .._
-

a , . . . .

r D '-Gb " '*~

b-%C -.

c- J-m"*d.vi,
..

...e.v m
*

1=. . . . . . . 3 ~; ;
ra ruser,

i.
-

:
-

...

$ ,, y
.

. .. . -
..u..,.,=~-.., :::::::;3"~~ '
. . . . . , .

mr; .

8406060006- %
-

p.,w g;? w i.e.P ~ ~*= tw,@
m

. ..- .~.r._ N":*
* * * * - "- - MODIFIED FOR USE IN FSAR

1X30H7E6 REV.6

Amend. 7 5/84

OUTDOOR AREAS NSCW DUCT
VOGTLE BANK PARTIAL PLAN

GeorniaPower ELECTRtC GENERATING PLANT
v UNIT 1 AND UNIT 2

FIGURE 241.2-11

8



, _. _ . _ _ _ _ _ _ _ _ _ _

VEGP-ESAR-Q

Question 241.12
i

L Provide the input values to permit the staff to verify that you_
'

's have used a consistent set of soil properties and soil profiles,

below plant grade in your finite-element and lumped parameter1 x-
'

studies. Your description of techniques used to obtain the
impedance functions for layered medium, provided in the appendix
3E of the FSAR, is inadequate. Give the depth of soil profile

'

and values of soil parameters you considered while using this,

( ) approach. Provide design assumptions and sufficient details of!
'

x/ your calculative procedures and results to justify your proper
use of soil stiffnesses and damping values for soil springs used
in your lumped-parameter analysis.

Response

The soil properties and soil profiles, on the basis of which the
finite-element soil-structure analyses of deeply embedded
structures and the lumped parameter soil-structure analyses of
shallowly embedded structures are performed, are provided in
figure 241.12-1 attached. Appendix 3E will be revised in
Amendment 8 to provide an. expanded description of techniques |7

~.

( ; used to obtain the impedance functions for layered medium. The
'

''

soil layers and values of soil parameters considered while using
this approach are also identified in the attached table. Thedesign assumptions, details of calculative procedure, and
results demonstrating the proper use of soil stiffnesses and
damping values for soil springs used in the lumped parameter
analyses will be provided in the structure design reports, which
will be submitted by December 1, 1984.

'

i
i

|
!

,

( )
-

-,
-

,

Amend. 6 5/84 {Q241.12-1 Amend. 7 5/84
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VEGP-FSAR-Q
~

<

NRC QUESTIONS AND RESPONSES
AMENDMENT 7, MAY 1984

() Relative
Section/

Question Subsection Keywords

240.7 2.4 Floodplain management (Executive

.O Order 11988)
240.8 2.4 Radiological consequences of a

liquid pathway release from a
posulated core melt accident

281.12 9.3.2 Post-accident sampling system

430.1 8.3.1, 13.1.3 Training, education, and
experience of personnel associated
with the operation and maintenance
of the emergency diesel generators

430.2 8.3.1 Surveillance testing of a standby
diesel generator

430.3 1.9, 8.1, 8.3.1 Testing and test loading of an
emergency diesel generator

430.4 8.3.1 Controls and monitoring
instrumentation for an emergency

_

diesel generator

430.5 9.5.3 Emergency lighting for the main '

i

control board and remote shutdown
panels

430.6 3.2.2, 9.5.4
(~h

Components and piping systems for '

the diesel generator auxiliaries
\._/

430.7 9.5.4-9.5.8 High and moderate energy lines and
systems in the diesel generator
room

(~N 430.8 7.3.17, 8.3.1, Instrumentation associated with(s) 9.5.4-9.5.8 the diesel generators

430.9 1.9, 9.5.4 Conformance of design of the fuel
oil storage and transfer system to
Regulatory Guide 1.137

: bi
U

Q-i Amend. 7 5/84

- - -- -, _, . - - -
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_

_

h VEGP-FSAR-Q

-

-

Relative
Section/_

puestion Subsection Keywords
:
~

430.10 9.5.4 Concrete wall barrier between the

{ diesel generators

-

430.11 9.5.4 Fuel oil storage tank fill line
_

E g430.12 9.5.4 Valve house between the fuel oil
- storage tanks
F
@ 430.13 9.5.4 Fuel oil day tank
L

430.14 3.2.2, 3.5, Seismic and missile protection
a 3.7, 9.5.4 design of the fuel oil valve house
@ and transfer pump houses
H

g 430.15 9.5.4 Spurious actuation of the fire
protection system

430.16 9.5.4 Adequate fuel oil storage capacityp
430.17 9.5.4 Replenishment of fuel oil without |hg:

g interrupting operation of the
E diesel generator
r
E 430.18 9.5.4 Delivery of fuel oil to the site
iir

430,19 9.5.4 Addition of biocides to fuel oilr
k
_

430.20 9.5.4 Cathodic protection for the fuel

y oil storage tanks and transfer
- system

-h 430.21 9.5.4 Nonsafety-related portions of the
- fuel oil storage and transfer

system
.

I 430.22 9.5.4 Fuel oil transfer system alarms

{ and indications
""

430.23 9.5.5 Diesel generator cooling water
system jacket water exchanger h

430.24 9.5.5 Diesel engine cooling water system
--

chemical treatment

k 430.25 9.5.5 Filling of the diesel engine
_

cooling water system
-

r

-

Q-il Amend. 7 5/84

e



VECP-FSAR-Q

Relative
Section/

Question S_ubsection Keywords

430.26 8.3.1, 9.5.5 Diesel generator operation at less
than full load for extended periods

430.27 9.5.5 Diesel engine cooling water system
standpipe

430.28 9.5.5 Jacket water leakage,

430.29 9.5.5 Water spray onto the diesel engine
electrical starting system

430.30 9.5.6 Air start system capability

430.31 9.5.4, 9.5.6 Air start system filters

430.32 9.5.6, 9.5.7 Air dryer design and operation

430.33 9.5.4, 9.5.7 Low lube oil pressure trip

430.34 9.5.4, 9.5.7 Lube oil keepwarm system
430.35 9.5.7 Adequate lube oil sump capacity

for each diesel generator

430.36 9.5.7 Entry of deleterious materials
into the engine lubrication oil
system

430.37 9.5.7 Checking lube oil system

430.38 9.5.7 Crankcase vacuum system
430.39 9.5.7 Governor lube oil cooler assembly

Os and turbo 6harger lubrication,

circuits

430.40 9.5.7 Design margin for the lube oil
coolers

O 430.41 9.5.8 Combustion air intake filter,
silencer, and piping

430.42 1.2.2, 9.5.8 Combustion air intake tornado ,

missile protection

O- 430.43 9.5.8
-

Diesel engine exhaust tornado
missile protection

Q-iii Amend. 7 5/84



_
_ _ _ -- _ _ ---

""'
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Relative
Section/

Question Subsection Keywords

430.44 9.5.8 Effect of abnormal climatic
conditions on the diesel engine
combustion air intake and exhaust
system

430.45 8.3.1, 9.4.5, Deleterious accumulations en
9.5.8 electrical equipment associated

with the diesel generators

430.46 8.3.1, 9.5.5, Diesel generator performance under
9.5.7, 9.5.8 service conditions or weather

disturbances

430.47 8.3.1, 9.4.5, Diesel generator room ventilation
= 9.4.7, 9.5.4, system

9.5.8

430.48 10.2 Turbine speed control and
overspeed protection systems

430.49 10.2 Failure of turbine speed control
and overspeed protection system
components

430.50 10.2 Testing and inservice inspection
of the main steam stop and
governor control valves, combined
reheat stop and intercept valves,
and steam extraction nonreturn
valves

430.51 9.3.5, 10.2 Bulk hydrogen storage facility

430.52 10.2.2, 10.4.4 Turbine bypass valves and |fassociated controls

430.53 10.2.2, 10.4.4 Turbine bypass system components
and instrumentation

430.54 1.2.2, 8.1, 230- and 500-kV switchyard
8.2.1 transmission lines

430.55 8.2.2 Loss of Unit 1 or 2 during 1989
peak conditions

430.56 8.2.1 Main stepup, auxiliary, and
reserve auxiliary transformers

Q-iv Amend. 7 5/84

. . _
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Relative
Section/

Question Subsection Keywords

430.57 8.2.1, 8.3.2 Switchyard battery circuits

430.58 8.2 Control room instrumentation for
monitoring offsite power circuits

430.59 8.3.1 Reserve auxiliary transformer

430.60 1.9, 8.3.1 Redundant Class 1E 4.16-kV circuit
breakers

430.61 8.3.1 Class 1E and non-Class 1E 120-V ac
power supplies

430.62 8.3.1 Non-Class 1E loads feed from Class
1E supplies

430.63 8.3.1 Shared Class 1E electrical loads
430.64 8.3.1 Use of thermal overloads in motor-

operated valve circuits

430.65 7.1.2, 8.3.1 Class 1E circuit breakers and
motor controllers testable during
reactor operation

430.66 8.3.1 Underfrequency of overcurrent
protection for the diesel
generators

430.67 1.9, 3.10 Qualification of emergency diesel
generators

:. 430.68 8.3.1 Compliance with Branch Technical
Position PSB-1

430.69 8.3.1 Load shedding and sequencing
430.70 8.3.1 Comparison of VEGP diesel

generators with those previously
used

430.71 8.3.1 Calculations on 80 percent
starting rate

430.72 8.3.1 Centrifugal charging pumps
horsepower

Q-v Amend. 7 S 64f

_ _ _ .



_ . . .
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Relative
Section/

Question Subsection Keywords

430.73 8.3.1 Motor-operated valves with power
lockout

430.74 1.9, 8.3.1 Containment building electrical
penetrations

O

O

O

O

O

Q-vi Amend. 7 5/84
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Question 240.7

Definition (from Executive Order 11988, Floodplain Management)
! J of floodpl'ain: the lowland and relatively flat areas adjoining
|

'

inland and coastal waters including flood-prone areas of
offshore islands, including at a minimum that area subject to a
1 percent or greater chance of flooding in any given year.

A. Provide descriptions of the floodplains of all water

O bodies, including intermittent water courses, within or -

adjacent to the site. On a suitable scale map provide
delineations of those areas that will be flooded during ,

the 1 percent chance flood in the absence of plant
effects (i.e., preconstruction floodplain).

_

B. Provide details of the methods used to determine the
floodplains in response to item A above. Include your
assumptions of and bases for the pertinent parameters
used in the computation of the 1 percent flood flow and
water elevation. If studies approved by Flood
Insurance Administration (FIA), Housing and Urban '

Development (HUD), or the Corps of Engineers are
available for the site or adjoining area, the detailsf() of analyses need not be supplied. You can instead
provide the reports from which you obtained the
floodplain information.

y
C. Identify, locate on a map, and describe all structures

and topographic alterations in the floodplains.
D. Discuss the hydrologic effects of all items identified

in item C above. Discuss the potential for altered 1

flood flows and levels, both upstream and downstream.
Include the potential effect of debris accumulating on
the plant structures. Additionally, discuss the
effects of debris generated from the site on downstream

',facilities. ,
,

|

I'E. Provide the details of your analysis used in response jto item D above. The level of detail is similar to ,that identified in item B above. d

?j

On
The floodplain mapping should be of suitable qualityF.

for use in the environmental statement.
J

Response d

The response for the request for additional information() regarding Executive Order 11988, Floodplain Management, will be I
,-

provided in section 2.4 of the Operating Licence Stage ;-Environmental Report (Amendment 3).
=

Q240.7-1 Amend. 7 5/84 )
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Question 240.8

' Calculate the radiological consequences of a liquid pathway
|1 - ' release from a postulated core melt accident. The analysis

should assume, unless otherwise justified, that there has been a'

penetration of the reactor basemat by the molten core mass and
that a substantial portion of radioactivity contaminated sump
water was released to the ground. Doses should be compared to

. those calculated for the Liquid Pathway Generic Study
(NUREG-0440, 1978) land-based river site. Provide a summary of

- your analysis procedures and the values of parameters used (such
as permeabilities, gradients, populations affected, water use).

..
-

Response

The radiological consequences of a liquid pathway release from a
postulated core melt accident was provided in the Operating
License Stage Environmental Report, appendix 7A (Amendment 1,
February 1984) .

O

-O
.

..

O

(:) ;
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Question 281.12

The information you provided on the post-accident samplinge system (PASS) is inadequate to demonstrate compliance with
NUREG-0737, item II.B.3. Provide information that satisfies the
criteria listed below.

Criteria Guidelines

e The PASS will be evaluated for compliance with the cri teria from
NUREG-0737, item II.B.3. These 11 items have been copied from
NUREG-0737. The licensee's submittal should include informationequivalent to that which is normally provided in an FSAR.
System schematics with cufficient information to verify flow
paths should be included, consistent with documentation
requirements in NUREG-0737, with appropriate discussion so that
the reviewer can determine whether the criteria have been met.Further information pertaining to the specific clarifications of
NUREG-0737, which will be considered in the reviewer's
evaluation are listed below. Technically justified alternatives
to these criteria will be considered.
Criterion (1)

The licensee shall have the capability to promptly obtain
reactor coolant samples and containment atmosphere samples. Thecombined time allotted for sampling and r.nalysis should be 3 h
or less from the time a decision is made to take a sample.
Clarification

Provide information on sampling (s) and analytical laboratories
locations including a discussion of relative elevations,
distances, and methods for sample transport. Responses to this
item should also include a discussion of sample recirculation,
sample handling, and analytical times to demonstrate that the
3-h time limit will be met (see criterion (6) below relative to| radiation exposure). Also describe provisions for samplingduring loss of offsite power (i.e., designate an alternative
backup power source, not necessarily the vital (Class 1E) bus,
that can be energized in sufficient time to meet the 3-h
sampling and analysis time limit).

f Criterion (2)

The licensee shall establish an onsite radiological and chemical
analysis capability to provide, within the 3-h time frame
established above, quantification of the following:

9 (a) Certain radionuclides in the reactor coolant and
containment atmosphere that may be indicators of the

Q281.12-1 Amend. 7 5/84
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degree of core damage (e.g., noble gases, iodines and
cesiums, and nonvolatile isotopes).

|

(b) Hydrogen levels in the containment atmosphere.

H ), chloride (time allotted(c) Dissolved gases (e.g., 2

for analysis subject to discussion below), and boron
concentration of liquids.

(d) Alternatively, have inline monitoring capabilities to &
perform all or part of the above analyses. W-

Clarification

(a) A discussion of the counting equipment capabilities is
needed, including provisions to handle samples and I

reduce background radiation to minimize personnel
radiation exposures (ALARA). Also a procedure is
required for relating radionuclide concentrations to
core damage. The procedure should include:

1. Monitoring for short and long lived volatile and
nonvolatile radionuclides such as 133Xe, 1311,
137 134 85Kr, 140Ba, and 88Kr (see VolumeCs, Cs,
II, Part 2, pages 524-527 of Rogovin Report for
further information).

- 2. Provisions to estimate the extent of core damage
based on radionuclide concentrations and taking
into consideration other physical parameters such
as core temperature data and sample location.

(b) Show a capability to obtain a grab sample, transport,
and analysis for hydrogen.

(c) Discuss the capabilities to sample and analyze for the
accident sample species listed here and in Regulatory

|hGuide 1.97, Revision 2.

(d) Provide a discussion of the reliability and
maintenance information to demonstrate that the
selected online instrument is appropriate for this
application (see criteria (8) and (10) below relative
to backup grab cample capability and instrument range |hand accuracy).

Criterion (3)

Reactor coolant and containment atmosohere sampling during post-
accident conditions shall not require an icolated auxiliary |

Q281.12-2 Amend. 7 5/84



.. - - - - .. - - - - - _ - -

| (- VEGP-FSAR-Q
V

system (e.g., the letdown system, reactor water cleanup system)
to be placed in operation in order to use the sampling system.

~

~'] Clarification
'

/

v
System schematics and discuscions should clearly demonstrate
that post-accident sampling, including recirculation, from each
sample source is possible without use of an isolated auxiliary
system. It should be verified that valves which are not

("Sg accessible after an accident are environmentally qualified for
(_/ the conditions in which they must operate.

Criterion (4)
!

Pressurized reactor coolant samples are not required if the
licensee can quantify the amount of dissolved gases with
unpressurized reactor coolant samples. The measurement ofeither total dissolved gases or Ha gas in reactor coolant

; samples is considered adequate. Measuring the 02 concentration -

| is recommended but is not mandatory.

Clarification

( Discuss the method whereby total dissolved gas or hydrogen and\
oxygen can be measured and related to reactor coolant system
concentrations. Additionally, if chlorides exceed 0.15 ppm,,

L verification that dissolved oxygen is less than 0.1 ppm is
| necessary. Verification that dissolved oxygen is < 0.1 ppm by
| measurement of a dissolved hydrogen residual of 2 10 cm'/kg
; is acceptable for up to 30 days after the accident. Within 30i days, consistent with minimizing personnel radiation eynosures

(ALARA), direct monitoring for dissolved oxygen is recommended.
[ Criterion (5)
!

!. The time for a chloride analysis to be performed is defendentL

upon two factors (a) if the plant's coolant water is seawater
| ) or brackish water and (b) if there is only a single barrier' s/ between primary containment systems and the cooling water.

Under both of the abo.'c conditions the licensee shall provide
i for.a chloride analysis within 24 h of the sample being taken.

For all other cases, the licensee shall provide for the analysisto be completed within 4 days. The chloride analysis does not-

| [v') have to be done onsite.
;.

Clarification

Boiling water reactors (BWRs) on sea or brackish water sites and
plants which use sea- or brackfish water in essential heat(') exchangers-(e.g., shutdown cooling) that have only single' '

barrier protection between the reactor coolant are required to

Q281.12-3 Amend. 7 5/84
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analyze chloride within 24 h. All other plants have 96 h to
perform a chloride analysis. Samples diluted by up to a factor
of 1000 are acceptable as initial scoping analysis for chloride,
provided (1) the results are reported as ppm C1 (the :

licensee should establish this value; the number in the blank
should be no greater than 10.0 ppm Cl) in the reactor coolant
system and (2) that dissolved oxygen can be verified at < 0.1
ppm, consistent with the guidelines above in clarification (4).
Additionally, if chloride analysis is performed on a diluted
sample, an undiluted sample need also be taken and retained for
analysis within 30 days, consistent with ALARA.

Criterion (6)

The design basis for plant equipment for reactor coolant and
containment atmosphere sampling and analysis must assume that it
is possible to obtain and analyze a sample without radiation
exposures to any individual exceeding the criteria of General
Design Criterion 19 (Appendix A, 10 CFR Part 50) (i.e., 5 rem
whole body, 75 rem extremities). (Note that the design and
operational review criterion was changed from the operational
limits of 10 CFR Part 20 (NUREG-0578) to the Generai Design
Criterion 19 criterion (October 30, 1979, letter from H. R.
Denton to all licensees)).

Clarification

Consistent with Regulatory Guide 1.3 or 1.4 source terms,
provide information on the predicted personnel exposures based
on person-motion for campling, transport, and analysis of all
required parameters.

Criterion (7)

The analysis of primary coolant samples for boron is required
for pressurized water reactors (PWRs). (Note that Revision 2 of
Regulatory Guide 1.97 specifies the need for primary coolant
boron analysis capability at BWR plants.)

Clarification

PWRs need to perform boron analysis. The guidelines for BWRs
are to have the capability to perform boron analysis, but they
do not have to do so unless boron was injected. g

Criterion (8)

If inline monitoring is used for any sampling and analytical
capability specified herein, the licensee shall provide backup
sampling through grab samples and shall demonstrate the
capability of analyzing the samples. Established planning for

Q281.12-4 Amend. 7 5/84
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analysis at offsite facilities is acceptable. Equipment
provided for backup sampling shall be capable of providing at
least one sample per day fot 7 days following onset of the

- accident and at least one sample per week until the accident
~

' condition no longer exists.

Clarification

A capability to obtain both diluted and undiluted backup samples
['s)'

is required. Provisions to flush inline monitors to facilitate
access for repair is desirable. If an offsite laboratory is tow

be relied on for the backup analysis, an explanation of the
capability to ship and obtain analysis for one sample per week
thereafter until accident condition no longer exists should be
provided.

Criterion (9)

The licensee's radiological and chemical sample analysis
capability shall include provisions to:

(a) Identify and quantify the isotopes of the nuclide
categories discussed above to levels corresponding to-,

' ' '

the source terms given in Regulatory Guides 1.3 or 1.4
'

and 1.7. Where necessary and practicable, the ability~

to dilute samples to provide capability for
measurement and reduction of personnel exposure should
be provided. Sensitivity of onsite liquid sample
analysis capability should be such as to permit 1

measurement of nuclido concentration in the range from
approximately 1 pCi/g to 10 Ci/g.

(b) Restrict background levels of radiation in the
radiological and chemical analysis facility from
sources such that the sample analysis will provide
results with an acceptably small error (approximately
a factor of 2). This can be accomplished through the

(gz3j~ use of sufficient shielding around samples and outside
sources and by the use of a ventilation system design
which will control the presence of airborne
radioactivity.

- Clarificacion

k*) (a) Provide a discussion of the predicted activity in the
samples to be taken and the methods of handling /
dilution that will be employed to reduce the activity
sufficiently to perform the required analysis.

-- Discuss the range of radionuclide concentration which

{}' can be analyzed for, including an assessment of, the
-

amount of overlap between post-accident and normal
sampling capabilities.

Q281.12-5 Amend. 7 5/84
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(b) State the predicted background radiation.lavels in the
counting room, including the contribution from samples
which are present. Also provide data demonstrating
what the background radiation levels and radiation
effect will be on a sample being counted to assure an
accuracy within a factor of 2.

Criterion (10)

Accuracy, range, and censitivity shall be adequate to provide
pertinent data to the operator in order to describe radiological
and chemical status of the reactor coolant systems.

Clarification

The recommended ranges for tha required accident sample analyses
are given in Regulatory Guide 1.97, Revision 2. The necessary
accuracy within the recommended ranges are as follows:

Gross activity, gamma spectrum: measured to estimate-

sore damage; these anal /ses should be accurate within a
factor of 2 across the entire range.

Boron: measured to verify shutdown margin.-

In general this analysis should be accurate within 15 percent
of the measured value (i.e., at 6000 ppm B, the tolerance is
1300 ppm, while at 1000 ppm B, the tolerance is 150 ppm). For
concentrations below 1000 ppm, the tolerance band should remain
at 150 ppm.

Chloride: measured to determine coolant corrosion-

potential.

For con entrations between 0.5 and 20.0 ppm chloride, the
analysis should be accurate within 110 percent of the measured
value. At concentrations below 0.5 ppm, the tolerance band
remains at 10.05 ppm. |

liydrogen or total gas: monitored to estimate core-

degradation and corrosion potential of the coolant.

'An accuracy of 110 percent is desirable between 50 and 2000
t em'/ky, but 120 percent can be acceptable. For concentration

below 50 cm'/kg, the tolerance remains at 15.0 cm'/kg.

Oxygen: monitored to assess coolant corrosion potential.-

....h

'
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For' concentrations between 0.5 and 20.0 ppm oxygen, the analysis
should be accurate within +10 percent of the measured value.
At concentrations below 0.5 ppm, the tolerance band remains at

. +0.05 ppm.

pH: measured to access coolant corrosion potential.-

Between a.pH of 5 to 9, the reading should be accurate within
'

. cep b6
.

.

To demonstrate that the selected procedures and instrumentation
will achieve the above listed accuracies, it is necessary to
provide information demonstrating their applicability in the
post-accident water chemistry and radiation environment. This
can be accomplished by performing tests utilizing the standard
test matrix provided below or by providing evidence that the
selected procedure or instrument has been used successfully in a
similar environment.

STANDARD TEST MATRIX FOR UNDILUTED REACTOR
COOLANT SAMPLES IN A POST-ACCIDENT ENVIRONMENT

Nominal
Constituent Concentration (ppm) Added as (chemical salt)

I 40 Potassium iodideCs+' 250 Cesium nitrate
' Ba+2 10 ,, Barium nitrate
La+3 5 Lanthanum chlorideCe+4- S' Ammonium cerium nitrateCl- 10 -

B 2000 Boric acid
' Li + ' . 2 Lithium hydroxide

-

: / No . 150 -s
- NH 54 -

-
-

K+ .20 -
.

-

Gamma. radiation 10* _ rad /g of _ . Adsorbed dose
'(induced field) -reactor coolant

- NOTES:
'

1. .. Instrumentation and procedures which are applicable to-

diluted samples only should be _ tested;with an equally-
. diluted chemicalJtest matrix. The induced-radiation
environment should be' adjusted commensurate with the weight

h;' :offactual.reactoricoolant.in the sample being tested.1..
_

. s.

i
,
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2. For PWRs, procedures which may be affected by spray additive
chemicals must be tested in both the standard test matrix
plus appropriate spray additives. Both procedures (with and
without spray additives) are required to be available.

3. For BWRs, if procedures are verified with boron in the test
matrix, they do not have to be tested without boron.

4. In lieu of conducting tests utilizing the standard test
matrix for instruments and procedures, provide evidence that
the selected instrument or procedure has been used
successfully in a similar environment.

All equipment and procedures which are used for post-accident
sampling and analyses should be calibrated or tested at a
frequency which will ensure, to a high degree of reliability,
that it will be available if required. Operators should receive
initial and refresher training in post-accident sumpling,
analysis, and transport. A minimum frequency for the above
efforts is considered to be every 6 month. -Z indicated by
testing. These provisions should be subml;ued in revised
Technical Specifications in accordance with Enclosure 1 of
NUREG-0737. The staff will provide model Technical
Specifications at a later date.

Criterion (11)

In the design of the post-accident sampling and analysis
capability, consideration should be given to the following items:

(a) Provisions for purging sample lines, for reducing
plateout in sample lines, for minimizing sample loss
or distortion, for preventing blockage of sample lines
by loose material in the reactor coolant system or
containment, for appropriate disposal of the samples,
and for flow restrictions to limit reactor coolant
loss from a rupture of the sample line. The
post-accident reactor coolant and containment
atmosphere samples should be representative of the
reactor coolant in the core area and the containment
atmosphere following a transient or accident. The
sample lines should be as short as possible to
minimize the volume of fluid to be taken from
containment. The residues of sample collection should
be returned to containment or to a closed system.

(b) The ventilation exhaust from the sampling station
should be filtered with charcoal absorbers and high-
efficiency particulate air (HEPA) filters.

O
Q281.12-8 Amend. 7 5/84
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Clarification

(a) A description of the provisions which address each of' y s, the items in criterion (ll)(a) should be provided.
1) Such items as heat tracing and purge velocities should

be addressed. To demonstrate that samples are
representative of core conditions, a discussion of
mixing, both short and long term, is needed. If a
given sample location can be rendered inaccurate due

7s to the accident (i.e., sampling from a hot or cold leg() loop which may have a steam or gas pocket), describe
the backup sampling capabilities or address the
maximum time that this condition can exist.
BWRs should specifically address samples which are
taken from the core shroud area and demonstrate how
they are representative of core conditions.

Passive flow restrictors in the sample lines may be
replaced by redundant, environmentally qualified,
remotely operated isolation valves to limit potential
leakage from sampling lines. The automatic
containment isolation valves should close on
containment isolation or safety injection signals.

(b) A dedicated sample station filtration ~ system is not
required, provided a positive exhaust exists which is
subsequently routed through charcoal absorbers and
HEPA filters.

Response

.The following responses correspond to the above listed
criteria:

(1) As described in paragraph 9.3.2.2.5, the PASS is an'(~ inline system with the capability to remotely =obtain
n

' * and analyze the required samples. The PASS sampling
panel is located on level A of the fuel handling
building in a shielded enclosure adjacent to the spent
fuel pool heat exchanger. room, as shown in figure
1.2.2-19.

j''T
(,) Grab samples are analyzed in the radiochemistry

laboratory which is located on level-1 of the control
building. Grab samples are transported from the PASS

-

sampling panel to the radiochemistry laboratory in a
shielded portable cask.

NJ

Q281.12-9
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VEGP conforms with the 3-h time limit for sampling and
analysis from the time a decision is made to take a
sample. Conformance with the 3-h time limit is
contingent on the fact that prior to the decision to
take a sample, certain activities shall be completed
to ensure adequate preparation for sampling, such as
assembling chemistry and health physics personnel,
energizing PAJS and verifying status, selection of
sample points, etc.

The PASS is not a safety-related system; therefore,
the capability to sample during a loss of offsite
power is not a design basis for the system.

(2) As described in subsection 9.3.2, the PASS consists of
an inline monitoring system capable of performing the
required analyses. Grab sampling capability is
provided in addition to a radiochemical laboratory.

(a) The PASS radiation analysis panel is equipped
with liquid nitrogen cooled germanium detectors,
which separately monitor gaseous and liquid
samples. A procedure for assessing core damage
is being developed in accordance with the
response to question 281.10.

(b) The FASS has the capability to obtain a
containment atmosphero grab sample, to transport,
and to analyze for hydrogen.

(c) As described in subsection 9.3.2, the PASS has
the capability to sample and analyze the species
identified in Regulatory Guide 1.97, Revision 2.
In addition, the MCA based detection system is
capable of monitoring the applicable nuclides.

(d) See the response to item (c) above.

9(3) Figure 9.3.2-4 shows a schematic of PASS. The reactor
coolant system (RCS) sample is taken from the normal
RCS sample line upstream of the outer containment
isolation valve. The containment atmosphere sample is
taken from the hydrogen monitoring line downstream of

h
the outer containment isolation valve, and the
containment sump sample is taken from the residual
heat removal (RHR) recirculation line downstream of
the encapsulation vessel around the RHR emergency sump
containment isolation valve. The location of the PASS
takeoffs from the other systems allows the PASS to be
operated without requiring the use of isolated ||auxiliary systems that would circulate post-accident

Q281.12-10 Amend. 7 5/84
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4

fluids outside containment. Principal PASS valves are
environmentally qualified and are listed in table

~ . 281.12-1..

(4) The PASS can quantify both dissolved oxygen and
' dissolved, hydrogen with unpressurized reactor coolant1.

samples using a hydrogen gas chromatograph and an
Orbisphere oxygen analyzer. Dissolved oxygen can be:

. measured to less than 0.1 ppm.,

: : s/. (5) The VEGP cooling water is neither' seawater nor
; brackish, and more than one barrier is provided

between primary containment systems and the cooling
water; therefore, chloride analysis will be performed,t

within 4 days.

. (6)~ The PASS is designed to permit inline analysis of the
i. reactor coclant, emergency sumps, and containment!- atmosphere in accordance with'the exposure criteria of

General. Design Criterion 19. Remote inline sampling
-is performed from the radiochemistry laboratory.

,

(7) As discussed in paragraph.9.3.2.2.5, the PASS has the
c:( ' capability to perform boron analysis.-

;. , (8) -Inline monitoring is used as the primary method of
;

*

.

performing the required analysis. The PASS has the
capability to obtain both diluted and undiluted backupb grab samples. In the event /both inline monitoring and

i grab-sampling analysis capability fail, arrangements
have-been made to send the samples to Oak Ridge;

i National Laborato'ies in a-licensed shipping cask.r

|
' Provisions for inline monitor flushing have been.

provided to reduce plateout, crud buildup, and
_

.radiation exposure of components, the panel' tubing andb . monitors are: flushed after every panel exercise.
i
1 ! (9). -

'
' Concerning the radiological' and: chemical sample

analysis capability:

.(a) |As-discussed.in paragraph-9.3.'2.2.5, the PASS'has--

tthe capability;to identify and quantify7 sc
?

'

radionuclides that arelindicative ofithe' degree- '
Ji '

' .of; core damage. -Post-accident source' terms are> ~ ~

: discussed in-paragraph:12.2.1.3. High ' activity ;
<

'

[ samples can be dilutediby 1000Lto.1, and sample HD,' -

-

, -sizcLis minimized to: reduce?the. activity
|p3 -

; ' f(, ~ ~sufficiently,to perform-the. required analysis.
*

f> A JRadionuclide. concentrations in-the1 range =of 10 j

|uCi/ml--to 10 Ci/ml/can be analyzed. !
,

I
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(b) The predicted post-accident background radiation
level in the PASS cubicle in the fuel handling
building is 100 to 1000 R/h as shown in figure
12.3.1-2, sheet 13. The contribution to
background radiation levels from samples which
are present is small due to the extensive lead
shielding which is provided around the sample.

Date demonstrating the accuracy of the PASS
counting system are not available at this stage
of the design. However, the "multiport cave"
design of the radiation analysis panel allnws the
placement of properly conditioned samples into
one of several shielded measurement ports. These
ports provide a fixed counting geometry for both
liquid and gaseous samples. High purity
germanium detectors are provided with integral
metal shields to minimize background effects on
counting accuracy. In addition, the sampling
area is ventilated to control the presence of
airborne radioactivity.

(10) The Sentry PASS provided for VEGP is designed to
provide accuracy, range, and sensitivity necessary to
allow the operator to determine the radiological and
chemical status of the sample. Evidence that
equipment provided in the PASS has been successfully
used in a similar environment can be provided on a
case basis as requested. Numerous systems of this
design have been provided for other nuclear power
plants. Post-accident sampling procedures will be
developed to ensure that sampling, analysis, and
transport is in conformance with Nuclear Regulatory
Commission guidelines.

'

(11) Design of the PASS follows the ANSI N13.1 sampling
guide. The liquid and gas samples are purged at a
rate of 1400 cm*/ min and 5600 cm'/ min, respectively,
for five volume changeouts. Appropriate sample lines
are thermostatically controlled and electric heat
traced with insulation to maintain sample tube surface
at 300*F. Piping design measures to minimize particle
and iodine plateout include smallest practical bore
for sample supply lines to achieve maximum sample
velocity which also ensures total turbulent flow for
representative sampling, minimum tube bend radii of 20
times tube bore, full bore valves without abrupt
directional changes, and/or abrupt expansion /
contraction.

O
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To prevent blockage of sample lines by loose material
in the reactor coolant system or containment, 3/8-in.
tubing is used up to the PASS sample coolers. There

'N is a filter before the valves which can filter
particles larger than 140 microns. Block and bleed
valves are provided to backflush the system.

To minimize sample loss, joints are welded. Any
leakage within the PASS panel is detected by a

/" radiation monitor. The residues of the liquid sample
- collection are returned back to the containment during

accident condition. During normal condition, residues
of the liquid sample collection are returned to the
chemical and volume control system mixed bed
demineralizer and eventually to the volume control
tank. The gas sample is returned back to the

.

containment.

Redundant,.environmentall3 qualified, remotely
operated isolation valves which close on containment
isolation signals restric': flow to limit reactor
coolant loss from a rupture of sample lines.

The PASS sample station area is provided with a
positive exhaust filtration system equipped with
charcoal and HEPA filters.

%

D

; -

\ ,f ,
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TABLE 281.12-1

ENVIRONMENTALLY QUALIFIED PASS VALVES

Valve Tag No. Function

HV-8211 Containment isolation valve on PASS gas sample
return to containment atmosphere,

i HV-8212 Containment isolation valve on PASS gas sample
return to containment atmosphere

,

,
HV-8208 Containment isolation valve on PASS liquid sample

return line to containment sump
'

HV-8209 Containment isolation valve on PASS liquid sample
return line to containment sump

,

HV-8986A Isolation valve on sample from RHR emergency sump

HV-8986B Isolation valve on sample from RHR emergency sump

()-' HV-8811A Containment isolation valve on RHR emergency sump
'

discharge line
.

HV-88112 Containment isolation valve on RHR emergency sump
discharge line

HV-3501 Isolation valve on sample from RCS hot leg loop 3
HV-3548 Containment isolation valve on sample from-RCS

i hot leg

HV-8220 Containment isolation valve on, sample frc= RCS
hot leg

() HV-3500 Isolation valve on sample from RCS hot leg loop 1
HV-2970A Containment isolation valve on containment

atmosphere sample

HV-2970B Containment isolation valve on containment() atmosphere' sample

HV-2791A Containment isolation valve on containment
I atmosphere sample

<HV-8221 Isolation valva on containment atmosphere sample7s
..d
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Question 430.1 |
'

~ Provide a detailed description (or plan) of the level of
(~} training proposed for your operators, maintenance crew, quality
\s) . assurance, and supervisory personnel responsible for the

operation and maintenance of the emergency diesel generators.
Identify the number and type of personnel that will be dedicated
to the operations and maintenance of the emergency diesel
generators and'the number and type that will be assigned from

- your general plant operations and maintenance groups to assist
- when needed.

In your discussion identify the amount and kind of training that
will be received by each of the above categories and the type of
ongoing training program planned to assure optimum availability
of the emergency generators.

Also discuss the level of education and minimum experience
requirements for the various categories of operations and
maintenance personnel associated with the emergency diesel
generators.

Response

Formal training programs for the operation and maintenance of
the emergency diesel generators will be developed by the VEGP
training department. The manufacturer will be consulted for
assistance in the development of the length, depth, and content
of the courses. Operators and the operator's supervisors will
receive training in the operational aspects of.the diesel.
Selected personnel in maintenance and quality control and
supervisors in these areas will receive training in the
maintenance aspects of the emergency diesels. Courses provided
by the manufacturer or a qualified consulting company may be
given in lieu of the formal ~ schools given by the VEGP training
department.p

k- If major-design or operational changes occur, they will be
covered on an as required basis during requalification programs
in the operations, maintenance, and quality control training.
One operations department operator will be immediately av~ailable

(''N for emergency diesel generator operations. Two maintenance-s- crews 'will be assigned to the diesel generators as their primary {(but-not full time) responsibility. Each crew will consist of a jforeman and six maintenance personnel. One crew will be '

assigned mechanical; maintenance,.the other crew electrical
maintenance.

Is. r's . s

( !.v!
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Two other operators are available as needed. Additional
operators could be reassigned from other shifts if required. In
addition to the two on-call maintenance crews, the other
personnel in the maintenance department could be assigned to
maintenance efforts if required.

All personnel will have a high school diploma or equivalent.
The minimum educational and experience requirements for the
aforementioned personnel are as specified in subsection 13.1.3.

e

e

\ *

e
1
!

e
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Question 430.2

Operating experience of two nuclear power plants has shown that
during periodic surveillance testing of a standby diesel
generator, initiation of an emergency start signal (loss-of-
coolant accident or loss of offsite power) resulted in the
diesel failing to start and perform its function due to
depletion of the starting air supply from repeated activation of
the starting relay. This event occurred as the result of

O- inadequate procedures and from a hangup in engine starting and
control circuit logic failing to address a built-in time delay
relay to assure the engine comes to a complete stop before
attempting a restart. During the period that the relay was
timing out, fuel to the engine was blocked, while the startingair was uninhibited. This condition, with repeated start
attempts, depleted starting air and rendered the diesel
generator unavailable until the air system could be
repressurized.

Review procedures and control system logic to assure this event
will not occur at your plant. Provide a detailed discussion of
how your system design, supplemented by procedures, precludes
the occurrence of this event. Should the diesel generator
starting and control circuit logic and procedures require
changes, provide a description of the proposed modifications.

Response

If the diesel generator set is intentionally shut down for
periodic surveillance testing or shut down for any other reason,
there will be a 90-s time delay initiated to permit the engine

-to come to a complete stop. During the 90-s time delay period,fuel to the engine is blocked, but starting air is available.
However, if an emergency start signal is received at the control .

panel during the 90-s time delay period, the system will
immediately switch to emergency mode bypassing the 90-s time

O- delay, and the engine will start. The diesel will automaticallystart as long as 150 psig of air pressure remains in the
starting air receivers. If the pressure becomes less than 150
psig, the starting air control valves on the engine will shut
and will not open until manual start is initiated. This is to
conserve air and prevent diesal failure due to depleted startingO air. This means, if the pressure in the receivers is less than
150 psig, the engine cannot be started automatically but can be
started manually. The engine will start manually with air
pressure down to approximately 90 psig.

See the response to question 430.30 for air receiver pressure
decay.

Q430.2-1 Amend. 7 5/84
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|

Operating procedures are being developed to preclude depletion
of starting air during the 90-s time delay period. These

,

procedures will be completed 6 months prior to fuel load.

O

O

O

1

O

O

O.
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Question 430.3
..

Periodic testing and test loading of an emergency diesel
O'. generator in a nuclear power plant is a necessarf function to

-

demonstrate the operability, capability, and avai. ability of the
unit on demand. Periodic testing coupled with good preventive
maintenance practices will assure optimum equipment readiness . ,

and availability on demand. This is the desired goal.

O=; To achieve this optimum equipment readiness status the following
requirements should be met:

A. The equipment should be tested with a minimum loading
of 25 percent of rated load. No load or light load
operation will cause incomplete combustion of fuel
resulting in the formation of guc 17d varnish deposits
on the cylinder walls, intake anc exhaust valves,
pistons and piston rings, etc., and accumulation of
unburned fuel in the turbocharger and exhaust system.
The consequences of no load or light load operation are
potential equipment failures due to the gum and varnish
deposits and fire in the engine exhaust system.

--

O. .
-

B.
- Periodic surveillance testing should be performed in

'

accordance with the applicable Nuclear Regulatory
Commission (NRC) guidelines (Regulatory Guide 1.108)
and with the recommendations of the engine
manufacturer. Conflicts between any such

-

.Irecommendations and the NRC guidelines, particularly jwith respect to test frequency, loading, and duration,should be identified and justified.
C. Preventive maintenance should go beyond the nornial

routine adjustments, servicing, and repair of
components when a malfunction occurs. Preventive
maintenance should encompass investigative testing of
components which have a histery of repeated

O. malfunctioning and require constant attention and
repair. In such cases consideration should be given to
replacement of those components with other products
which have a record of demonstrated reliability, rather
than repetitive repair and maintenance of the existing
components. Testing of the unit after adjustments orO repairs have been made only confirms that the equipment
is operable and does not necessarily mean that the root
cause of the problem has been eliminated or
alleviated.

O

Q430.3-1 Amend. 7 5/84
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D. Upon completion of repairs or maintenance and prior to
an actual start, run, and load test, a final equipment
check should be made to assure that all electrical
circuits are functional; i.e., fuses are in place,
switches and circuit breakers are in their proper
position, there are no loose wires, all test leads have
been removed, and all valves are in the proper
positions to permit a manual start of the equipment.
After the unit has been satisfactorily started and load
tested, return the unit to ready automatic standby
service and under the control of the control room
operator.

Provide a discussion of how the above requirements have been
implemented in the emergency diesel generator system design and
how they will be considered when the plant is in commercial
operation, i.e., by what means will the above requirements be
enforced.

Response

The following responses correspond to the above questions:

A. The diesel generator can be operated at no load at
rated speed for periods up to 7 days. To reduce the
possibility of accumulation of con.bustion and lube oil
products in the exhaust system at low loads, the engine
will be operated at 50 percent load for 1-h periods
during each 24 h within 7 days, starting with the first
hour of each 24-h period. Above the 30 percent load
rating, the engine may be run continuously, as required.

VEGP is in the process of developing diesel generator
test procedures. The procedures will require the
diesel generators to be tested to a minimum of 30
percent of rated load during surveillance testing.

B. VEGP is in conformance with Regulatory Guide 1.108.
Refer to sections 1.9 and 8.1 for details.

C. Presently, preventive maintenance identified for the
diesel generators incorporates the manufacturers
recommendations. As a member of the Transamerica
Delaval, Inc., (TDI) diesel generator owners group,
project management will have access to investigative
studies and history of repeated malfunctioning of
components. The TDI diesel generator owners group is
presently developing recommendations for preventive
maintenance based on the investigative studies and g
history. Project management will review these W

Q430.3-2 Amend. 7 5/84
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i
1 recommendations for applicability at VEGP and in

addition will review VEGP component failure history for
trends.

! D. Administrative procedures will be utilized to control'

the restoration of equipment upon the completion of
repairs or maintenance.

@

i

!

@

@

@

O
Q430.3-3 Amend. 7 5/84



,

() VEGP-FSAR-QNJ

Question 430.4

The. availability on demand of an emergency diesel generator is
- (d.. -.~') dependent upon, among other things, the proper functioning of

' its controls and monitoring instrumentation. This equipment is
generally panel mounted and in some instances the panels are
mounted directly on the diesel generator skid. Major diesel
engine damage has occurred at some operating plants from
vibration-induced wear on skid-mounted control and monitoring

T_ -instrumentation. This sensitive instrumentation is not made to
-

- withstand and function accurately for prolonged periods under
continuous vibrational stresses normally encountered with
internal combustion engines. Operation of sensitive
instrumentation under.this environment rapidly deteriorates
calibration, accuracy, and control signal output.
Therefore, except for sensors and other equipment that must be
directly mounted on the engine or associated piping, the
controls and monitoring instrumentation should be installed on a
free-standing. floor-mounted panel separate from the engine skids

Land located on a vibration-free floor area. If the floor is notvibration free, the panel shall be equipped with vibration
mounts.

'

.

'

Confirm your compliance with the above requirement or provide '
justification for noncompliance.

Response

Refer to paragraph 8.3.1.5.

O

- ;

-(_) !

i

l

f'~] |
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Question 430.5

Expand paragraph 9.5.3.2.3 to provide the following additional
('~ ' information regarding emergency lighting for the main control

board and remote shutdown panels. Your discussion should also
include access routes to the control room.

A. List the illumination levels provided by each of the
. emergency lighting systems, and demonstrate that these

.("S illumination levels conform to the minimum
,

\ recommendations of NUREG-0700. In your discussion of'

illumination levels, consider a single active failure
of an emergency diesel generator.

B. Consider the design basis seismic event coincident with
the loss of all nonseismic equipment, components, and
systems (including offsite power). Show that adequate
illumination will be provided in the control room to
effect safe, cold shutdown of the reactor and to
maintain cold shutdown for an. extended period of time,
or provide justi fication for not requiring control room
lighting under these conditions.

/'N
k_) Response

See table 430.5-1.

O
:.
L .

-

.
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TABLE 430.5-1 (SHEET 1 OF 2)

ILLUMINATION LEVELS OF EMERGENCY LIGHTING FOR THE MAIN
j } CONTROL BOARD AND REMOTE SHUTDOWN PANELS

Access Routes
Main Remote to Control

Operating Control Shutdown Room and

(} Conditions Boardca><b' Panels <a> Shutdown Rooms Remarks

With offsite~ 50 fc (min) 30 fc 10 fc (min) Conforms
or onsite ac. (panel (min) with NUREG-
power lighting 0700 mini-
available levels are mum require-

adjustable) ments
.

With active 25 fc 15 fc 10 fc (min)<d> Conforms
failure of (min)<c> (min)<c' with NUREG-
one emergency. 0700 mini-
diesel mum require-
generator ments

j Design basis (f) (g) (g),
---

. earthquake'

coincident
with loss of

'

all non-
seismic,

: equipment
,

j (including
.offsite
power)'e'

:

' a. -Vertical face of switchboards are 66 in. above floor level,
; facing operator.

b. Control room luminous ceiling also'has additional 90-min
rated. battery-backed power systems to provide lighting during
loss of ac conditions.

() . Lighting' level'will be more than-minimum footcandlesc.

indicated; since theiceiling fixtures will be supplemented by
8-h self-contained sealed beam modular units.
d. Ten fc (min) for the first 8 h following loss of one
emergency diesel generator; 5 fc (min) after 8 h following loss: -

i\-)# L of one-emergency diesel generator assuming offsite power is not-
restored.

Amend. 7 5/84
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TABLE 430.5-1 (SHEET 2 OF 2)

f'' e. The emergency lighting power distribution system is Class lE\s,s)' from the 4.16-kV to the 480-V level. Fully qualified Class 1E
isolation transformers reduce the voltage to the 120-V level.
'Beyond the isolation transformers the system is non-Class lE.
All components including raceways, panelboards, and lighting
fixtures have been mounted to Seismic Category 1 requirements.

fw Due to the simple design of panels and fixtures, it is felt that
"(_) should a fixture or breaker problem develop as a result of a

design basis carthquake (DBE), repair could be performed (if
required) within the same time frame as relamping could be
accomplished.

It should be noted that in areas where emergency lighting is
.provided, fixtures are powered from alternate distribution
systems; i.e., diversity in distribution is provided.

f. -The main control room luminous ceiling is designed and
qualified to Seismic Category 1 requirements. Lamps within the
fixtures are not guaranteed to function during or following a
DBE. Test results have shown that lamps remain functional,

( however. Should all lcmps (including 8-h modular sealed beam
( units) fail during a DBE, the illumination levels can be

restored by replacing the lamps, and/or portable de units can be
used until lighting is restored.

The lighting fixtures are not seismically qualified tog.

function during or after a DBE. However, the' fixtures are
mounted in accordance with Seismic Category 1 requirements.
Failed lamps within the fixtures (if any) can be replaced and/orportable de units can be used until lighting is restored.

^
/
i
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Question 430.6

The FSAR text and table 3.2-1 states that the components and/^) piping systems for the diesel generator auxillaries (fuel oil(_) system cooling water, lubrication, air starting, and intake and
combustion system) that are mounted on the auxiliary skids are
designed Seismic Category 1 and are ASME Section III, Class 3
quality. The diesel engine and oiping and valves within the
engine boundary are Seismic Category 1 and are constructed to

(' )N . DEMA and manufacturer's standards, respectively. This is not in(_ accordance with Regulatory Guide 1.26, which requires the entire
'

diesel generator auxiliary systems be designed to ASME Section
III Class 3 or Quality Group C. Therefore, provide the
following:

A. The industry standards which were used by the diesel
generator vendor in the design, manufacture, and
inspection of the piping and components within the
diesel engine boundary.

B. A revised piping and instrumentation diagram (figure
3.5.4-1) which shows all piping and components which
are within the engine boundary and which are engine(, T mounted. Identify the diesel engine interface and all\~) locations where there is a change in piping
classification. (The diesel engine interface is
defined as the first connection off the engine block,
either flanged, screwed, or welded.)

Response

The engine piping boundary and auxiliary module (skid) boundary
are shown in figure 9.5.4-1. Safety-related piping and
components within these boundaries are designed to seismic
Category 1 requirements and are furnished by the engine
manufacturer.,,

/ i
\ /
\'

Piping and components with'in the auxiliary module are designed
to ASME Section III, Class 3 requirements.

Piping.and components within the engine piping boundary are
designed in accordance with the engine manufacturer's,_s

-( ) standards. Fabricated piping outside of the cast iron cylinder-' block and the cast steel cylinder heads is made from SA53 and
A106. steel pipe, utilizing ASME qualified welders and
procedures. Castings, such as block, heads, and pump casings,
are pressure tested in accordance with the engine manufacturer's.
standards. The following types of connections are used in,_

T

. pressure connections to the engine: ANSI Standard NPT threaded;s,-

Q430.6-l~ Amend. 7 5/84
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150- and 300-lb raised face flange; and ASME-rated expansion
couplings.

Locations where there is a change in piping classification are
shown in figure 9.5.4-1. The piping classification system used
for the VEGP is described in subsection 3.2.2.

O

|

O

|

[

,

9

O

O
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Question 430.7

Identify all high and moderate energy lines and systems that
will be installed in the diesel generator room. Discuss the
measures that will be taken in the design of the diesel
generator facility to protect the safety-related systems,
piping, and components from the effects of high and moderate
energy line failure to assure availability of the diesel
generators when needed.

O
Response

- There are no high energy lines in the diesel generator rooms.
'The only moderate energy lines are those associated with each
diesel engine and its auxiliaries such as nuclear service
cooling water, demineralized water, and fuel oil. There is
complete separation between the train A and B diesel generators;
therefore, a failure of a moderate energy line in one room would
not affect the availability of the other diesel generator.

O

O

O

O
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Question 430.8
_

Describe the instruments, controls, sensors, and alarms provided
. r"N - for monitoring the diesel engine fuel oil storage and transfer,
(_) cooling water, lubrication, air starting, and combustion air

intake.and exhaust systems, and describe their function.
Discuss the testing and calibration necessary to maintain and
assure a highly reliable instrumentation, controls, sensors, and
alarm system, the frequency of such testing, and where the

.f alarms are annunciated. Identify the temperature, pressure, ande'

\ level sensors which alert the operator when these parameters
. exceed the ranges recommended by the engine manufacturer and
2 describe what operator actions are required during alarm

conditions to prevent harmful affects to the diesel engine.
Discuss the system interlocks provided. 'If this information is
provided in another section of the FSAR, provide a specific
reference to that section.

Response
,

'

Instrumentation associated with the dieael generators is
! described in paragraphs 9.5.4.5, 9.5.5.5, 9.5.6.5, 9.5.7.5,
'' 9.5.8.5, 8.3.1.1.3, and 7.3.17. Testing and calibration of

instrumentation will be based on the manufacturer's'

recommendations.

i

o

rx<
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' Q430.8-1 Amend. 7 5/84.



', . Is , _ _ ; ,x ; . y ~ 1. . . ~,,x .,:n_ ; +_ , . , __ y .3 : f. ; ; , _ .q_ . r .n. .c . ., %.s. t c. pp ,y/. .;... | ....-. .'..s.? ,..y. ..4 . , . . , . . s
- # - . . . . . , . .-: ,

,
. ... . .

O VEGP-FSAR-Q

Question 430.9

In FSAR section 1.9, you state that the design of the fuel oil

O. storage and ttansfer system conforms to the requirements of
Regulatory Guide 1.137, which endorses ANSI N-195. However, '

there is no reference to testing of fuel oil as discussed in
Appendix B of ANSI N-195 and position C2 of Regulatory Guide
1.137. Revise your FSAR to include a discttssion of your
conformance to these requirements.

O
Response

A response will be provided by July 1984.

.|

O
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N_Question 430.10
. jg

The diesel generator structures are designed to seismic and
O- tornado criteria and are isolated from one another by a -;

reinforced concrete wall barrier. Describe the barrier
(including openings) in more detail and its capability to a

withstand the effects of internally generated missiles resulting };

from a crankcase explosion, failure of one or all of the --

-m

starting air receivers, or failure of any high or moderate
_|0' energy line and initial flooding from the cooling system so that Ethe assumed effects will not result in loss of an additionalgenerator. ||
E
=.

Response
f

The diesel generators are separated from each other by a 2-ft -

_

thick reinforced concrete wall barrier that extends the length __

of the building (111 ft) and is 33 ft high and supports the 3E
.-

second floor slab. Figure 430.10-1 provides a plan view of the j|wall barrier, and figure 430.10-2 shows the penetrations in this
barrier wall. Table 430.10-1 lists these penetrations and their

--

associated function. 9

O _

The crankcase is vented as described in response to question =

430.38, and crankcase explosions are precluded by design.
3]
4The starting air receivers are designed to Seismic Category 1, [;ASME Section III, Class 3 requirements. Overpressure protection --is incorporated into the design. The maximum air pressure 5inside the receivers is limited to 250 psig and is not a highenergy system. Therefore, missiles resulting from failure of ;

the starting air receivers are not postulated. T_

There are no high energy lines in the diesel generator
_

building. The only moderate energy lines are those associated 7with each diesel engine and its auxiliar4es. None of these0 moderate energy lines are considered potential missile sources.
=

Penetrations between rooms are located above the maximum Q
postulated flood elevation; therefore, flooding of one rocm will

-

q

not affect the other diesel engine.
,;

i
(Z) =

1

9

O r

i
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=
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;- TABLE 430.10-1

4 - PENETRATIONS IN DIESEL GENERATOR BARRIER WALL

;

Elevation
j (centerline,

at bottom of
- Description Size penetration)

;;
i Fire protection piping 6-in. diameter 229 ft !

!

Fire protection piping 8-in. diameter 229 ft,
i

). . Fire protection. piping 10-in. diameter 229 ft
t

i Fire protection piping 10-in. diameter 229 ft
I- ;

Electrical opening 2 ft x 3 ft 248 ft 6 in. .
|
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VEGP-FSAR-Q; -

'
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4

Question 430.11

Describe your design provisions made to protect the fuel oil
storage tank fill line from damage by tornado missiles.

Response

!' The 4-in. fill line for the fuel oil storage tank extends
,

- approximately 5 in, from the outside wall surface of the valve
house and is approximately 48 in. above grade. In the unlikely

; event that the fill line outside the valve house is damaged, the
: storage tank can be filled by opening the manway cover on the

storage tank which is located in the missile-protected pump'
house. Since damage of the storage tank fill line does not
preclude the addition of fuel oil into the storage tank via
alternate means, there is no tornado missile protection for the,

fill line.
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VEGP-FSAR-Q-(>
~ Question 430.12

In the FSAR, you state that the fuel oil storage tanks are

('f : vented to the " valve house" located between the storage tanks.
K, Expand your FSAR to provide additional information on the design

features of this " valve house" which ensure adequate ventilation
of:the structure so as to preclude a buildup of combustible
gases and-the provis:ons to prevent the ventilat'_on capability
being blocked as a consequence of any weather condition.

-

Response

Diesel fuel oil is-a heavy distillate gas oil, which by virtue
of its specification and chemical composition does not contain
light petroleum distillate products such as propane, butane, and
gasoline, which are volatile and can transform into readily
combustible gases. Therefore, at room temperature it is highly
unlikely for a combustible gas to build up, since the means for
prcducing the combustible gases is not present.

Two 4-in., U-bend vents are provided on the roof of the valve-
house-to provide redundancy in ventilation under the most

-/~N adverse weather conditions. Similarly, two 4-in., U-bend vents
\_) - are provided on the roof of each diesel fuel oil storage tank

pump house.
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(Question 430.13

t
.

. Expand-the FSAR to include a discussion of where the fuel oil
i

.' day tank is vented and what. provisions are made to prevent a |
.-

D buildup of combustible gases.,

;

!

-Response.

'

.See revised paragraph 9.5.4.2.1.3.
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j Question 430.14
L

~ FSAR subsection 9.5.4 and table 3.2.2-1 do not address seismic; 3 7
, . and quality group classification for the fuel oil valve house'

and. transfer pump houses. Tornado missile protection for these
structures also is not addressed. Revise your FSAR to include a*

. discussion of the seismic and missile protection design of thesei structures, or provide a specific reference to an FSAR section
', where the information may be found.

; Response

; The fuel oil' valve house and transfer pump houses are integrated
i into a single structure designated as the diesel fuel oil
! storage tank pump house. The seismic and quality group*

classifications of this structure are provided in table
3.2.2-1. The missile protection of this structure is described
in section 3.5. The seismic design of this structure is
described in section 3.7.'
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!' Quest' ion 430.15
i:.
r

Expand:your FSAR to show that a spurious actuation of the fire
'

~.
~

protection system as a= consequence of a-seismic event will not-

. . - . . affect transfer pump operation and, consequently, diesel-

p;
_

generator, availability.
!

,

'
,

..

|

, Response- '

. .

.

.See-revised' paragraph'9.5.4.2.1.2.'
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'

Cuestion 430.16

Regulatory Guide 1.137 (and ANSI N-195) require fuel oil storage
_ capacity which is adequate for 7 days of diesel generator
- . operation at post-loss-of-coolant accident (post-LOCA) loads,

with a 10 percent margin for diesel generator testing and
maintenance. Provide a discussion of the post-LOCA diesel
generator loading and fuel consumption which demonstrates that

..
.. the 80,000-gal storage capacity is adequate for 7 days of

3 operation for either diesel generator without refueling,
.) assuming only 90 percent of the storage capacity is available at

the start.

Response

The estimated 7-day post-LOCA load per diesel generator is
864,122 kWh. Fuel consumption is 0.0678 gal /kWh at engine rated
(100 percent) load. This is equivalent to approximately 58,600
gal of fuel consumed for the 7-day period. The 7-day fuel
consumption represents approximately 73 percent of the storage
tank capacity. Therefore, the storage capacity is adequate for
7-day post-LOCA operation without refueling.OV
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Question 430.17

Assume an unlikely event has occurred requiring operation of a
- (-} diesel generator for a prolonged period that would require

replenishment of fuel oil without interrupting operation of thess
diesel generator. What provision'will be made in the design of
the fuel oil storage fill system to minimize the creation of
turbulence of the sediment in the bottom of the storage tank?
Stirring of this sediment during addition of new fuel has the

o potential of causing the overall quality of the fuel to becomelq_) unacceptable and could potentially lead to the degradation or
failure of the diesel generator. In the response, refer to FSAR
paragraph 9.5.4.2.1.1, and describe how a " full" tank, free of
disturbed sediment, is obtained initially and how fuel oil is
transferred from it to the day tanks.

Response-

Piping layout between train A and train B provides the
capability to transfer fuel oil in the following manner:

A. From train A storage tank to train A day tank
U(~%

(automatic operation).

B. From train A storage. tank to train B day tank (manual
operation).

C. From train B storage tank to train A day tank (manual
operation).

D. From train B storage tank to train B day tank
(automatic operation).

In the event that train A storage tank is being refilled, train
A day tank.wi.ll be replenished by train B storage tank via
manual operation of the transfer pump and control valves.

The fill line is arranged in such a. manner that fuel oil will be
introduced to the bottom of the storage tank to minimize
turbulence which may disturb any sediment collected at the
bottom of the tank. .T basket type strainer is provided in the
truck fill line inside the valve house to prevent any sediment(~

\_s} - in|the tanker truck from getting into the storage tank. A
duplex fuel strainer and a duplex fuel filter are provided
between the day tank and the engine to further prevent any
sedimentLfrom reaching the engine. A 3-in. water drain is

.provided-at the' storage tank so.that water and sediment can be
~

removed periodically. A basket type strainer is provided in the
|j''} ' fuel oil transfer pump discharge line which conveys fuel oil
X _,/ - from the storage tank to the day tank.

Q430.17-1 Amend. 7 5/84
.
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f

The switching to a full fuel oil storage tank and the filling of
a near-empty fuel oil storage tank are fully described in
paragraph 9.5.4.2.1.1. Moreover, after a near-empty fuel oil
tank has been filled, the operating procedure would require the
fuel oil in the tank to be allowed to stand for 24 h, to ensure
all the fine particles and sediments are settled out, prior to
the storage tank being realigned and put back into service.

With the above provisions for ensuring clean fuel is delivered
to the engine, the postulated interruption of the diesel
generator operation is not anticipated.

.

O

|
t

!

O

O
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Question 430.18

Expand your FSAR discussion on fuel oil resupply to include the
O method employed to deliver fuel oil to the site, how fuel oil

can be transferred from the adjacent fuel oil fired steam
turbine plant to the site, and how either can be accomplished
under extremely unfavorable environmental conditions.

Response

See revised paragraph 9.5.4.2.2.
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Question 430.19

Expand-your FSAR discussion on biocides and "other additives."
' '

State what' biocides and "other additives" will be utilized, and
show that these materials comply with the diesel engine vendor's;-

recommendation and are compatible with the fuel to be used at
VEGP. Also, state how fuel oil temperature will be maintained !
above the cloud point, i.e., by locating belou the frost line,
by heat tracing, or both. Provide details, and state the

- minimum fuel oil' cloud point allowable.

Response-

This response will be provided by July 1984
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Question 430.20

Provide justification for not providing cathodic protection for
the fuel oil storage tanks and the underground portion of the {

fuel oil transfer system.. .

Response

p3 - As discussed in paragraph 9.5.4.2.1, the fuel oil storage tanks
are coated both inside and outside for corrosion protection.
The exterior of the fuel oil storage tanks is coated with one
layer of coal tar epoxy with an average dry film thickness of 22
mils. These tanks are fabricated and coated in the field.Also, a 1/8-in. corrosion allowance is provided for the tanks.
The fuel oil transfer piping is designed with 1/16-in. corrosion
allowance. The buried portion is coated and wrapped for
corrosion protection.

O
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O
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Question 430.21

In FSAR table 9.5.4-1, you include a heading of "nonsafety-
. related portion" under the title of Standby Diesel Generator
; - Fuel Oil Storage and Transfer System. Describe what portions of

. this system are nonsafety-related, show these portions on the
- piping and instrumentation diagram, and describe their isolation '

,

from safety-related portions.

O- Response

The truck fill lines (from truck fill connection to the first
valve connection) and the flame arresters for both the fuel oil >

storage and fuel oil day tanks are the nonsafety-related
portions of the fuel oil-storage and transfer system.
The nonsafety-related portions of the system are designated as
project class'626 and are shown.in figure 9.5.4-1. See revised
table 9.5.4-1.
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. Question 430.22

!

;
~

-FSAR. subsection 9.5.4 and figure 9.5.4-1 do not agree with..x
iregard to fuel oil transfer system alarms and indications. (For-

example: (1) figure 9.5.4-1 shows high and low level alarms and
.(2) the FSAR text refers to pressure differential alarms on
strainers and filters, but figure 9.5.4-1 shows indication,
l).on y . Revise'the FSAR text and figure 9.5.4-1 to agree.

Coordinate this response-with the response to staff questions on
overall system descriptions.

:
'Response
I

Figure 9.5.4-1 will be revised by July 1984 to show the
appropriate alarms. Table 9.5.4-3 has been revised accordingly.
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Question 430.23
,

t. In subsection 9.5.5 of the FSAR, you indicate that the function
[ ''T
4 k' _)

of the diesel generator cooling water system is to dissipate the
,

heat transferred through (1) engine jacket water, (2) lube oil
cooler, and (3) combustion air aftercoolers. In table 9.5.5-1,.

you show the jacket water heat exchanger design duty as 21.02 x
810 Btu /h. Tabulate the maximum heat rejection to the cooling

. water system, and show that the jacket water heat exchanger is>

- adequate for the intended service plus a design margin (excess4

;
~

capability), assuming the most severe design conditions for the
plant.

'
i
1

.,

Response
;

; -The cooling system is designed to handle a maximum heat load of
21.02 x 10' Btu /h from the engine water jackets, lube oil, and

j ' turbocharger air coolers. Tests performed on a similar enginej' have shown that the actual heat rejected from the diesel at 110
a percent rated load (7700 kW) is just under 19.0 x 108 Btu /h

which consists of 10.4 x 105 Btu /h from the engine jacket;

_ water, 2.9 x 10'. Btu /h from the lube oil cooler, and 5.7 x 108
p\- - Btu /h from the turbocharger air cooler. Therefore, the jacket
! water heat exchanger has adequate margin for the intended

service.,
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Question 430.24 |
!

You state in paragraph 9.5.5.2.2 the diesel engine cooling water
.y is treated as appropriate to minimize corrosion. Provide
( ) additional details of your proposed diesel engine cooling water' ''

system chemical treatment, and discuss how your proposed
treatment complies with the engine manufacturer's
recommendations.

,

( ) Response
w/

The following paragraph is the recommended diesel engine cooling
water treatment provided by the manufacturer in their
instruction manual.

In accordance with the diesel engine manufacturer's
recommendations, the pH value of the jacket water is maintained
within a range of 8.25 and 9.75. The minimum pH value is
necessary to prevent acid attack on the metallic surfaces, and
the 9.75 maximum value prevents corrosion due to high alkaline
content in the water. The manufacturer's suggested water
treatment material for jacket water syctems is sodium dichromate

(S and a commercial boiler compound; however, the manufacturer
( ~,) recommends that a commercial water treatment company be consulted

to ensure that local conditions are taken fully into account.
Sodium dichromate is a source of alkaline chromate (Cro.) whichhas been found to form a protective film on metallic surfaces
that prevents attack by the corrosive elements found in the
jacket water. Sodium dichromate is an acid compound which must
have an alkaline compound such as boiler compound added to
convert the dichromate to an effective alkaline chromate form.
The manufacturer recommends that the alkaline chromate
concentration be maintained between 700 and 1700 ppm. Less than

,

'

700 ppm can result in accelerated corrosion, while more than
1700 ppm serves no useful purpose and is a waste of material.
The chloride content is not allowed to exceed 100 ppm as the(''N

( ) effectiveness of alkaline chromate decreases and the chloride
~ content increases. When initiating alkaline chromate water

treatment for the first time, or after the system has been
refilled, the manufacturer recommends testing the water daily
for alkaline chromate concentration and for pH value. When the

~ treatment becomes stable, the test interval can be extended tofS weekly tests. After each addition of chemicals, the water is! ! circulated through the system, then tested to ensure that the
required limits are met.

A cooling water treatment program which is based upon these
recommendations of the engine manufacturer is being developed.,

7
'( )
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Question 430.25

Describe the provisions made in the design of the diesel engine
'(
' '

cooling water system to assure that all components and piping
are filled with water.

Response

. The jacket water standpipe is a 30-in. diameter vertical
cylindrical tank approximately 18 ft 10 in. in height. The

- ''

standpipe is vented to the atmosphere at the top. The low level
alarm is set at 37 in. below the top of the standpipe and is
approximately 5 in, above the centerline of the 8-in. jacket
water return line from the engine. This low level setting is to
ensure the return line is below the water level in the
standpipe, so that no air pocket will be created by the return
jacket water. The standpipe normal water level is approximately
12 in. below the top to allow 12 in. for thermal expansion. The
volume of water between the normal water level and the low level
alarm is approximately 122 gal. The jacket water return line to
the standpipe is above all other jacket water piping and other
components to ensure the entire jacket water system is filledO with water.

O)(_
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Question 430.26

The diesel generators are required to start automatically on
loss of all offsite power and in the event of a loss-of-coolant
accident (LOCA). The diesel generator sets should be capable of
operation at less than full load for extended periods without
degradation of performance or reliability. Should a LOCA occur
with availability of offsite power, discuss the design
provisions and other parameters that have been considered in the

O- selection of the diesel generators to enable them to run
unloaded (on standby) for extended periods without degradation
of engine performance or reliability. Expand your FSAR to
include and explicitly define the capability of your design with
regard to this requirement.

Response

See revised paragraph 9.5.5.2.2.

O
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Question 430.27

,( ) .
You state in paragraph 9.5.5.2 each diesel engine cooling water'

! system'is provided with a standpipe to provide for system
| N- -

expansion to absorb pump pressure variations and to provide
makeup water. Demonstrate by analysis that the standpipe size
will be adequate to provide for minor system leaks at pump
shafts seals, valve stems, and other components and to maintain
required net pump suction head on the system circulating pump,,s

1 and makeup water for 7 days continuous operation of the diesel, /.' engir.e at full rated load without makeup, or provide a Seismic
Category 1, Safety Class 3 makeup water supply to tne expansion
tank.

Response

See the response to question 430.25 for a description of the
standpipe. There are approximately 122 gal of water between the
normal water level and the low level alarm. The 10-in. suctionfor the engine jacket water pump is located near the bottom of
the standpipe. The approximate volume of water remaining in the

| standpipe between the low level alarm and the water level just
| |, ) 'above the pump suction nozzle is 650 gal. Minor system leakagesi" and evaporation losses are not expected to exceed 10 gal / day;

therefore, the volume above the low level alarm (122 gal) is,

!

adequate for 7-day continuous operation without makeup water.
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iQuestion 430.28 i

Recent licensee event reports have shown that tube leaks are

(\ /) being experienced in the heat exchangere of diesel engine jacket
cooling water systems with resultant engine failure to start on
demand. Provide a discussion of the eans used to detect tube
leakage and the corrective measures that will be taken. Include
jacket water leakage into the lube oil system (standby mode),
lube oil leakage into the jacket water (operating rade), and

(^h jacket water leakage into the engine air intake ead governor
\ systems (operating or standby mode). Provide the permissible

inleakage or outleakage in each of the above conditions which
can be tolerated without degrading engine performance or causing
engine failure. The discussion should also include the effects

; of jacket water / service water systems leakage.

,

i Response

Any leakage such as jacket water leaking into lube oil or lube
oil leaking into jacket water will be detected by periodic

: examination of the jacket water and lube oil. Unusual amounts
; of jacket water or lube oil makeup required is an indicationiO that the system should be checked for leakage. t%J

Jacket standpipe water low level alarm is provided in the
control room. Visual inspection of the jacket water in the
standpipe will give some indication whether oil is present in
the jacket water. A level sight gauge mounted on the standpipe
can be used to check for any abnormal change of jacket water'

level in the standpipe. Also, the lube oil sump tank level
gauge can be used to check lube oil level for abnormal changes.

The rise in water level with a corresponding drop in oil level,
or vice versa, will indicate leakage has taken place, and
corrective action would be initiated.

.O
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Question 430.29

Operating experience indicates that diesel engines have failed,,

J\ ') . .to startLon demand due to water spraying on locally mounted
electronic / electrical components in the diesel engine starting
system. Describe what measures have been incorporated in the
diesel engine electrical starting system to protect such
electronic / electrical components from such potential

~

environment.

Response

Two potential sources of water spray onto the diesel engine
electrical starting system are from a jacket water system line
leak and fire protection sprinklers.

The only electrical starting components which could come into
contact with water. spray resulting from a jacket water line leak
are the four starting air solenoid valves mounted on the
engine. The rest of the starting electrical system is mounted
inside the engine control panel which is located approximately16 ft away from the engine. The starting air solenoid valves

(f are sealed units, and electrical wiring to these units is
- enclosed in sealed electrical conduits. Therefore, water spray

from a jacket water pipe leak will not affect the engine
starting capability.

The fire protection system for the diesel generator building is
a preaction system. The main water supply valve is normallyclosed and the sprinkler piping is dry. Both the main supply
valve and sprinkler. must malfunction before water spray can be
generated from the fire protection system. In addition, the
engine control panel acts as a barrier between the spraying
water and the. engine electrical starting components mounted
inside the panel. Therefore, water spray from the fire

'

. protection system is not considered a potential problem..
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Question 430.30

In FSAR paragraph 9.5.6.3, you state that each air start system
$''T contains sufficient air for five consecutive starts of its-(_J- associated diesel engine, commencing with the air receiver

pressure at the low-pressure alarm point and without recharging
from the air compressor. Expand subsection 9.5.6 of the FSAR to
~ larify your position regarding air start system capability andc
provide the-following:

N- A. Define a diesel engine start cycle; i.e., engine
cranking for a predetermined time, engine cranking
until a predetermined rpm is reached, engine cranking
for a predetermined number of engine revolutions, etc.

B. Describe the sequence of events when an emergency start
signal exists. State whether the diesel engine cranks
until all compressed air is exhausted or cranking stops
after a preset time to conserve the diesel starting air
supply.

C. Provide a tabulation of receiver pressure at the
.I N beginning and end of each of the five diesel engine

scarts, starting at the receiver pressure at the low's- pressure alarm point and without recharging.

Response

The following responses correspond to the above questions:
A. A diesel engine start cycle is defined in paragraph

9.5.6.3.B. Each starting air receiver tank holds
approximately 305 ft' of air under a normal operating
pressure range of 225 to 250 psig. The low pressure
starting air alarm is set at 210 psig.

-l ) B.
\.

See revised paragraph 9.5.6.2.2.

C. The following is a typical air receiver pressure decay
based on actual tests of similar engines using a 305-
ft*' air receiver:

f/''T
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Initial Pressure End Pressure
Start Attempt (psig) (psig)

1 238 202
2 202 174
3 174 155
4 155 138
5 138 125
6 125 114
7 114 104
8 104' 96
9 96 88

A greater quantity of air is consumed during starts at
high receiver pressures due to greater leakaga at the
higher pressure through rings and valves.

O
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. Question 430.31 !,

t1

. . .

In ESAR paragraph 9.5.6.1, you state that filters are included
1W as part of the air start. system. There are no air start systems

,

;

iV filters shown on figure 9.5.4-1. Revise your text and figure
i 9.5.4-1 to include:a discussion of the filtere provided and
[- _ Lwhere they-are located, or justify not having filters, i
!
1

s

Response.

4
' The' filters mentioned in paragraph 9.5.6.2 are the air-

~ :i : ~ compressor intake air-filter and the strainer mounted on the "

j . engine starting air header upstream of the starting air valves.
|t
.

i

14 The air compressor intake filter is part of the air compressor
l' skid which is shown.in figure 9.5.4-1. The engine starting air-header strainer is also shown in figure 9.5.4-1. .

.

<

$

1
'

{:
!

_ $

LO
I

'

t

;

l
i

!

t

L

y
.

i. 1
1 t

1

)

t

.

D

.;
,

L<

,

j -*o

i -

! i
t

8c
,

i- '

-
,

;
- .c

i
,

&.
'

. Q430.31-1~ Amend.-7 5/84 r

ji,:'

%'
'

-

,

"- - j_,.,__,._...._-.--...-.-------~-



.

|
:.
. VEGP-FSAR-Q

- Question 430.32

l- .- A recommendation in NUREG/CR-0660 states that the dewpoint in a
O' compressed air starting system for diesel generators should be

maintained at a minimum of 10 F below the lowest ambient
: temperature in the space housing the system (diesel generator
room). In FSAR subsection 9.5.6, you state the design Gewpoint
for the starting air system is 50 F, while in FSAR subsection
9.5.7, you state that the minimum diesel generator room

- -temperature will be 50*F, also. Your design does not conform to
- :the recommendations of NUREG/CR-0660. Expand the FSAR to

provide a detailed discussion of the air dryer design and
operation, including provisions to ensure that the compressed
air dewpoint is being maintained at or below the 50 F design. '

;
,

f Response
;l

Refer to paragraph 9.5.6.2.2..
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Question 430.33

In FSAR paragraph 9.5.7.5 you briefly discuss the low lube oil

(''/j. pressure trip. Expand your FSAR to provide additional
\_ information on this trip function, including more details on the

pressure switches (manufacturer, model, etc.), the location of
these switches on the diesel generator, and identification of
these switches on the piping and instrumentation diagram (figure
9.5.4-1).

. .

" Response

The low pressure lube oil trip function is provided for the
; automatic safe shutdown of the engine during both normal and

emergency operations. It is a two out of three logic (see.

paragraph 9.5.7.2.2). This means that there are three oil
sensors installed on the engine lube oil inlet header. The lube
oil pressure sensors are set to trip open at 30 psig decaying,

pressure. Their operation is similar to mechanical valves which
are closed when pressure is above 30 psig and trip open on
decreasing pressure. These sensors are monitored by a series of
pneumatic logic circuits mounted inside the engine control

( '/) panel. In the event that any two of the sensors are tripped
x- open, they vent 60 psi pressure from an alarm / shutdown circuit

in the pneumatic safety system. When venting occurs, a control
air pressure extends the fuel rack shutdown cylinder at the
engine. The cylinder moves the fuel racks to the no fuel
position, and the engine stops due to fuel starvation. At the
same time, a pressure switch in the engine control panel
indicates to the electrical system that a malfunction has
occurred in the lube oil system.

The oil pressure sensors are manufactured by California Controls
Company (model B-4400), and the pressure switch is manufactured
by Barksdale Centrols Division, Transamerica Delaval, Inc.
(model E15-M90)'.(3

\J The oil pressure sensors and switches are furnished by the
engine manufacturer as integral parts of the engine and control
panel. They are shown on engine pneumatic schematic and engine
control panel schematic drawings furnished by the vendor. *

Therefore, they are not shown on the piping and instrumentation
.(~3j diagram.
v

7~5 .
' N,] '

Q430.33-1 Amend. 7 5/84 -
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Question 430.34

In FSAR paragraph 9.5.7.3, you discuss the lube oil keepwarm
O.. system, which is shown in part in figure 9.5.4-1. In the ESAR,

you state that the keepwarm lube oil pump circulates heated lube
oil throughout the diesel engine during standby. Continual
prelubrication to certain parts of a diesel engine, such as the
valve train and the turbochargers, may have a harmful effect;
i.e., it may cause a hydraulic cylinder lock due to lube oil

" leaking through valve guides, or it could cause turbocharger '

fires due to oil leaking past seals and into the diesel engine
exhaust. Confirm that these problems do not exist for your
diesel generator design. Also, revise the FSAR to explicitly
define the design provisions which preclude the above conditions
from occurring.

Response

To prevent the problems described above, the diesel generator
manufacturer has incorporated the following into their design of
the lube oil keepwarm system:

() A. An orifice is installed in a line from the lube oil
keepwarm pump to limit the flow'to the turbocharger
during standby. Also, recently, the manufacturer has
recommended that a manual valve be installed to
preclude sending keepwarm lube oil to the turbocharger
and recommended that this valve be opened to provide
positive lubrication of the turbocharger bearings for 2
min just before a manual start. The manufacturer's
recommendation is being evaluated. When the engine
starts and the keepwarm pump is shutdown, the

| turbocharger receives oil from the main oil pump.
B. Keepwarm lube oil is precluded from reaching the rocker

arms when the keepwarm pump is running. Therefore, oil
- leaRs into the cylinder via the valve guides are

prevented by design.

-

O

O

Q430.34-1 Amend. 7 5/84
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- _ Question 430.35

. Assume an unlikely event has occurred requiring operation of the
diesel generators for a prolonged period of time. Demonstrate
that there is adequate lube oil in each of the diesel generator
sumps for a minimum of 7 days'of operation at post-loss-of-
coolant accident (post-LOCA) loads without the necessity of'
replenishing and without encountering abnormal lube oil
temperatures. assuming the lube oil level is at the lowest

t' permissible point of the start of operation. In the event the
sump capacity is not adequate for 7 days operation and lube oil
must be added, provide the follpwing:

A. What provisions have been made in the design of the
lube oil system to add lube oil to the sump. These

- provisions shall include procedures or instructions
available to the operator on the proper addition of
lube ' oil to the diesel generator as follows:

1. How and'where lube oil can be added while the
equipment is on standby service.,

2. How and where lube oil can be added while the() equipment is in operation.

3. Particular assurance that the wrong kind of oil is
not inadvertently added to the lubricating oil
systems.

4. That the expected rise in level occurs and is
verified for each unit of lube oil added.

B. Verification that these operating proc'edures or
inctructions will be posted locally in the diesel
generator rooms.

C. Verification that personnel-responsible for the
O14- operation and maintenance of the diesel are trained in

the use of these procedures. Verification of the
-

ability of the personnel on the use lof the procedures
shall be demonstrated during preoperation tests and
during operator requalification.

(k. D'. Verification that the color coded, or otherwise marked,
lines associated with the diesel generator are
correctly identified and that the line or point for
adding' lube oil (when'the engine is on standby orlLn
1 operation) has been clearly ddentified.

Q430.35-1 Amend. 7 5/84
<.
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E. Where and how lube oil is stored onsite and quantity,

stored for each diesel generator.

Response

The following responses correspond to the above questions:

A. The normal operating level of engine lube oil in the
lube oil sump is approximately 31 in. above the &
bottom. A level switch is set to alarm at a decreasing W
level of approximately 26 in. above the sump bottom.
However, if the engine is operating, the heater is not
required and the oil level can drop below the alarm
level. The top of the engine lube oil suction line is
approximately 14 in. above the sump bottom; i.e., there
is a vertical. height difference of 12 in. (14 in. to 26
in.) between the low lube oil level alarm and the top
of the lube oil pump suction. The equivalent volume
between these two levels is approximately 144 gal.

The estimated oil consumption rate given by the engine
manufacturer is approximately 1 gal per 7000 kW/h. The
safety-related post-LOCA load on the diesel generator
is under 6000 kW. Using 6000 kW as the load, the
engine would theoretically consume 144 gal of lube oil
in 7 days. Therefore, under the hypcthetical situation
given for minimum lube oil level at the beginning of a
7-day completely unattended operating period, the
engine would be able to operate for the full 7 days
with post-LOCA Loads.

There are two methods by which lube oil can be added:

1. There is a 2-in. NPT (normally capped) connection
provided on the lube oil sump for the addition of
oil by manual means.

O2. There is a 3-in., 150-lb flange (normally blind
flanged) connection provided on the lube oil piping
for the addition of oil by means of a power-driven
pump or other pressurized equipment.

Either method will permit the addition of lube oil ta
the system during either standby or operating modes.

Small amounts of added oil (S to 10 gal) would not be
shown by the sump level indicator on the engine control
panel, and verification of oil level would be obtained
by using a calibrated dip stick inserted'through the
2-in. NPT connection. Gauging will be performed while

Q430.35-2 Amend. 7 5/84
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the engine is in standby or in operation. However,
there will be a difference in the readings because a
certain volume of oil is removed from the sump tank to

O? fill the engine passages when the main oil pump is
operating.

The addition of lube oil to the lubricating oil system
will be controlled administratively by plant

> procedures. These procedures will include verification
that the expected change in lube oil level occurs for,

the volume of added oil.
-

'

,- B. The procedures for operating the diesel, i.e., prelube
or barring over and shutdown, will be available locally
in the diesel generator room.

C. Refer to the response to question 430.1 for training of
personnel responsible for the operation and maintenance
of the emergency diesel generators.

D. Georgia Power Company will add markings on the diesel
generator, especially the lube oil lines, to ensure
lube oil is added at the correct location.

E. VEGP procedures to address where and how lube oil will
be stored onsite, if applicable, and the quantity to be
stored are being developed.

O
~

O
'

(

O
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,
uestion 430.36Q

What measures have been taken to prevent entry of deleterious
' materials into the engine lubrication oil system due to operator1

error during recharging of lubricating oil or normal operation?

Response
i

,

A response will be provided by July 1984. j
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Question 430.37

_In FSAR paragraph 9.5.7.4 you state that to ensure quality lube'L oil is present in the lube oil system and that it is within
i

_ manufacturer's specifications, the lube oil will be " checked
|routinely." Define routinely.
;

Response
,

To ensure lube oil quality and that it is within the
mar.ufacturer's specifications, the lube oil will be checked as
specified by the engine manufacturer. Refer to revised
paragraph 9.5.7.4.

I

O

.

,

O

O-

O
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Question 430.38

In FSAR paragraph 9.5.7.2 a brief description of the crankcase
,~ vacuum system is given. Provide a more detailed description of'
(s,T/ the system including operating modes and power sources. If this

sy, stem is necessary during normal operation of the diesel engine
(prevention of crankcase explosion) we require that the
mechanical portions of this system be designed to Seismic
Category 1, ASME Section III, Class 3 (Quality Group C)

J'') requirements and the electrical systems (if any) to Class IE
\m ,f requirements. The portion of the system extending outside the

diesel generator building shall be tornado missile protected.

Response
.

The crankcase ventilating fans are arranged to receive
electrical power from a non-Class lE electric source provided
through the engine control panel. They are set to turn on
automatically when the engine red'eives a start signal.

If the fans do not operate for any reason, the only effect will
be that the crankcase pressure will increase to a positive

3O pressure level of 1/2 to 1 in. of water column. This will notaffect the engine, except there will be some increase in visible
oil leakage from side covers, etc., due to the higher than
atmospheric pressure.

The 6-in. crankcase vent line is designed to Seismic Category 1,
ASME Section III,' Class 3 requirements. The short portion of
the line outside.the diesel generator building is tornado
missile protected.

In the event that the crankcase vent fan is not operating, the
fan case will still' allow some venting capability for the engine
crankcase, and crankcase explosion is precluded.

a
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Question 430.39

In accordance with 10 CFR 21 requirements, Transamerica Delaval,
.0 Inc., has reported potential problems in the governor lube oil

cooler assembly and turbocharger lubrication circuits which
could result in diesel. generator nonavailability or degraded
performance.

Transamerica Delav'al has recommended modificationsbe made to the DSRV diesel engines to preclude occurrence of
these problems. State whether these modifications have been

O- made to the diesel generators at VEGP and, if not, when the
modifications will be made.

.

.

Response

The governor lube oil co'ler is installed correctly for the VEGPo
engines, and no modification will be required. As for theturbocharger thrust bearing lubrication system, modification
will be in accordance with the recommended corrective actionspecified by the engine manufacturer. The recommendedcorrective action will be made as part of the overall
modification program for VEGP diesels to be completed prior to
fuel loading.

.
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|.
4 Question 430.40
t
t

Provide a discussion of the design margin (excess heat removal '

! capability) included in the design of the lube oil coolers for
J the diesel generators.

.

1

. .

Response *
,

j The lube oil coolers are designed with a capacity of 3.2 x 10'
; Btu /h. At a design load of 6000 kW, the engine will dissipate
j an expected heat load of 2.4 x 10' Btu /h, providing a nargin
j of 27 percent.
1

| At the unit rated load of 7000 kW, the engine will dissipate an
j expected heat load of 2.6 x 10' Btu /h, and the margin is 22
) percent.

f At rated overload of 10 percent for 2 h, the engine will
dissipate 2.9 x 10' Btu /h, with a margin of 14 percent.,
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1-Question 430._41
;

In-FSAR table 9.5.8-1, you list the combustion air intake
-(m . filter, silencer, and flexible connections as being designed to
N " manufacturer's standard." In addition, the diesel engine

4' exhaust silencer, exhaust piping, and flexible connections are
listed as being designed to " manufacturer's standard" or an ASTM
standard. This is not acceptable without further justification.
The staff normally requires the entire diesel engine corbustion

Os
air intake and exhaust system to be designed, fabricated, and
installed in accordance with ASME Section III, Class 3
requirements. Provide justification for noncompliance.

-Response

The combustion air intake piping is designed to seismic Category
1, ASME Section III, Class 3 requirements. However, due to the
high operating temperature of the engine exhaust, there are no
acceptable materials available that will meet both ASME Section
III, Class 3 requirements and the operating temperature
requirements. Therefore, the exhaust piping is designed in
accordance with ANSI B31.1 with stress allowables in accordanco

('N with ASME Section III. Except for the temperature limita, the
q exhaust piping meets ASME Section III, Class 3 requirements.

Also, the exhaust piping in designed to Seismic Category 1
requirements.

"The combustion air filters and silencers and the exhaust
silencer meet or exceed the manufacturer's standard. This means
that some materials are heavier than for commercial' applications
.and that the units are strengthened with extra welding, etc.>

To ensure that these components are adequate for the service,
they are qualified seismically by analysis to determine that
stress levels do not exceed allowable limits during postulated
seismic events.

I
\_- Due to the low operating pressures for the combustion ai r intake,

and exhaust' systems, the requirements to design these systems to
completely meet ASME Section III, Class 3 requirements do not_

add to the reliability of these systems.

k
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Question *30.42

FSAR subsection 9.5.8 and figure 1.2.2-28 do not provide
. adequate information or details, respectively, to determine how

. tornado missile protection is provided for the combustion air
intake. Provide additional information, including drawings, as
required, which will clearly show how tornado missile protection
is designed.

Response

The combustion air intakes are located in the south wall of the
diesel generator building, along column line DD and to the west
of column lines Ds and Ds, as shown in figure 430.42-1. Missile
protection for the air intake filters is provided by the 2-ft
thick reinforced concrete walls and roof slabs shown in sections
E and F of. figure 430.42-2 and section C of figure 430.42-3.
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j

Question 430.43_

Provide a discussion in the FSAR cn how tornado missilee protection is provided for the diosol engino oxhausta. Include' such drawings as may be required.

' Response

9 The design for tornado missilo protection of the diesel engine
exhausts will not be completed until September 1, 1984.
Drawings showing the design will be provided at that time..

|

9

|*

{

,

O
i

O

Q430.43-1 Amend. 7 5/84
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Question 430.44

Discuss the provisions made in your design of the diosol engine,~

| ; combustion air intake and exhaust system to provent possiblo
x> cloqqing, during standby and in operation, from abnormal

climatic conditions (heavy rain, froozing rain, dust storms,
ice, and snow) that could prevent operation of the diesel
generator on demand.

(
k/ Rosponne

The engine combustion air intako system, including the air
intake filter, is installed indoors. The air intake filter is
installed in a separate room located on the second level of the
diesel generator building. Air is drawn from the outside
through a louverod/scrooned opening into the air filter room.
The intake air filtor is an oil bath typo with self-cleaning
features. Therefore, the engino combustion air intake system is
protected from the abnormal climatic conditions. The exhaust
system is also installed indoors, except a short section of the
exhaust pipe which projects above the roof top of the diesel
generator building. This portion of the exhaust pipe above the73

(x )* roof to tornado missilo protected. A 2-in, drain is provided
- for a sump at the bottom of the vertical section of the 42-in.

exhaust pipe to remove any rain water that entors the exhaust
pipe. The end of the exhaust pipe is approximately 63 ft above
grade. This location of the exhaust pipe opening to atmosphere
will minimize the amount of dust entering the exhaust, which
could prevent operation of the diesel generator. Any freezing
rain or snow ontering the exhauct pipe will melt after reaching
the exhaust pipe sump due to the room temperature (50'F'

minimum), and the reculting liquid will drain out through the
2-in. drain. During engine operation, any rain, freezing rain,
dust, ice and snow entering the exhaust pipe will be either
blown out and/or melted by the exhaust gas. The abnormal

,3 climatic conditions mentioned will not clog the engine exhaust
'( ) and prevent cperation of the diesel generator.

_

, l 'y
' ;

I

/
'

'
'

.

Q430.44-1 Amend. 7 5/04
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Question 430.45

Experience at some operating plants has shown that diesel
r~T engines have failed to start due to accumulation of dust and
(_) other deleterious material on electrical equipment associated

with starting of the diesel generators (e.g., auxiliary relay
contacts, control switch, etc.). Describe the provisions that
have been made in your diesel generator building design,
electrical starting system, and combustion air and ventilation

! 1rN, air intake design (s) to preclude this condition to assure
(_) availability of the diesel generator on demand.

Also describe under normal plant operation what procedure (s)
! will be used to minimize accumulation of dust in the diesel

generator room; specifically address concrete dust control. In
your response also consider the condition when Unit 1 is in
operation and Unit 2 is under construction (abnormal generation,

| of dust).
!

! Response
.

Refer to paragraphs 8.3.1.1.3.K and 9.4.5.8. The Unit 1 diesel(~N generator building is separated from the Unit 2 diesel generator(m,) building by a distance of approximately 600 ft. Therefore, dust
! generation during Unit 2 construct 4on will not affect the

operation of Unit 1 diesel generators. See the response to
question 430.44 for combustion air dust control.

.

/

N)\

73
_f

o
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%

I
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I Question 430.46

Diesel generators for nuclear power plants should be capable of
! [~T operating at maximum rated output under various service
' \~) conditions. Under no load and light load operations, the diesel

generator may not be capable of operating for extended periods
! of time under extreme service conditions or weather disturbances

without serious degradation of the engine performance. This
could result in the inability of the diesel engine to accept(} full load or fail to perform on demand. Provide the following: j

A. The environmental service conditions for which your i

diesel generator is designed to deliver rated load
including the following:

.

1. Ambient air intake temperature range ('F).
2. Maximum humidity (percent).

B. Assurance that the diesel generator can provide full
rated load under the following weather disturbances:

!

1.;gg A tornado pressure transient causing an atmospheric
'() pressure reduction of 3 pai in 1.5 s followed by a

rise to normal pressure in 1.5 s.
!
i

| 2. A low pressure storm such as a hurricane resulting
in ambient pressure of not less than 26 in. Hg for;

;! a minimum duration of 2 h followed by a pressure oft

no less than 26 to 27 in. Hg for an extended period
of time (approximately 12 h).

C. Discuss'the effects low ambient temperature will have
i en engine standby and operation and effect on its

output particularly at no load and light load
operation. Will air preheating be required to.. maintain

! g- engine performance? Provide a curve or table which
i(j shows performance versus ambient temperature for your

- diesel generator at normal rated load, light load, and '

no load conditions. Also provide assurance that the r

| engine jacket water and lube oil preheat systems have
t'the capacity to maintain the diesel engine at !

manufacturer's recommended standby temperatures with'

[)' minimum expected ambient conditions. If the engine' '-
jacket water and lube oil preheat systems' capacity is
not sufficient to do the above, discuss how this
equipment will be maintained at ready standby status
with minimum ambient temperature.

[) D. Provide the manufacturer's design data-for ambient\/
pressure versus engine derating.

Q430.46-1 Amend. 7 5/84
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E. Discuss the effects any other service and weather
conditions will have on engine operation and output,
i.e., dust storm, air restrictions, etc.

O
Response

The following responses correspond to the above questions:

A. The diesel generators for Unitu 1 and 2 are designed to
deliver rated load at:

1. Ambient air intake temperature of 17'F to 120*F.

2. Maximum humidity of 95 percent.

B. Concerning the following weather disturbances:

1. The engines will operate at 100 percent rated load
under a tornado pressure transient condition. The
heavy rotating parts of the engine together with
its flywheel will provide a large moment of
inertia, which will ride through the transient
condition due to momentary depressurization and its
immediate recovery. The diesel generator
manufacturer has verified this by operating an
engine under simulated tornado conditions with no
adverse results. The atmospheric rnduction of 3
psi is equivalent to operating the diesel engine at
an elevation of 6500 ft above sea level; the engine
performance will not be derated, because the diesel
generator manufacturer states that the engine
performance would only be dorated if the engine is
installed above 10,000 ft in altitude. However,
under the above conditions, the engine will not
provide any overload capability.

2. The engine will operate at 100 percent rated load ||during a low pressure storm such as a hurricane
with an ambient pressure of 26 in. Hg, which is
equivalent to having the engine installed at an
elevation of 4000 ft in altitude. The engine
performance will not be dorated, because the diesel
generator manufacturer states that engine |||performance would only be dorated if the engine is
installed above 10,000 ft in altitude. Prolonged
cngine operation under the deprosaurized
atmospheric condition would cause temperatures to
rise, and the exhaust will becomo more denso due to
lack of oxygen and the rich fuel / air mixture. ||

Q430.46-2 Amend. 7 5/84
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However, the diesel engine will continuo to
operate, but the engino will not provido any
overload capability.

,-

('~') C. With an assumed " low temporcturo" of 17'F, air
preheating will not be required for the engines'
benefit because the air aftercooler will offectively bc,

tserving as an air hontor. It utilizen engino jacket
water which is thermontatically controlled no that if

rw the heat load is low or nonexistent, there will be no !(_) waterflow to the jacket water cooler. An the engine
heats up, heat will be rejected to the incoming air by
the jacket water. The low ambier.t temperatures do not
affect the design or rated load capability of the
engine, no no curve in applicable. In fact, the
reverne in actually true wheroin the engino can iactually produce more power at low temperaturen becauce
of the higher density of air and increased oxygen.

The standby heating system for the engina in provided
on the bania that the engino room will be maintained at
50*F. At this temperature, the engino could actually
be started sven though the on-engino hoatorn and pumps(" failed.(
The dienol generator manufacturer han otarted similar
cold engines in ambient temperaturen as low as 45'F.
However, at lower temperatures, Jacket water would have-

a tendency to freer.e, and lubo oil is very vincous at
30*F to 40*F levels; no the pumps and heaters are to be
used below the 50'F lovel in any situation.

D. The diesel generatorn are dorated only for
installations above 10,000 ft in altitudo and/or where,

! sufficient aftercooler water in not available to
maintain proper air manifold temperatures. No derating,

t would be applicable to the enginen for the VEOP
('''} conditions.

'

\ __J
E. See the renponse to quantion 430.44.

p
' i

;

,-

'
.
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Quentica 430.47

In FSAR nubnoction 9.5.4 you ntato that in the ovent of a lona
w of offnito power, the diosol gonorntor engincored nafety(*jg, fonturen (ESP) room ventilation nyntom muut be manun11y

connected to the bun. The dional generntor room ventilation
nystem providos cooling to the dienol generator and ita
auxiliary equipment during diorol gonorator operation. Failuro
to start the ESP ventilation nyntem to oporating condition

("p within a rannonablo amount of timo will result in dional
(ger gonorntor room tempornturen exconding tho 120*F donign ambient

tempornturo opocified in nubnoction 9.5.4. Provido the
following:

A. The monna that are providod to the control room
oporntor that tollo him thu ESF vontilation nyatom
noods to be manually cennected to the bun in the ovent
of a lons of offnito power.

B. Itow and from whoro will manunt connoction bo performod?,

C. The timo period that will bo requirod to manun11y
connect the ventilation nyatom to the bun. Thin nhould

k"_f
includo all atartup and oporator recognition that*t

diocol room ventilation nyctom han to be turned on an a
renuit of room tempornturo alarm, procoduron, or other
indication and other contingonciou or actionn that the
oporator must take an a renuit of tho accident.

D. A room temperaturo vornun timo profilo for the wornt
cano outsido ambient air temperaturo conditions for the
following evento:

1. Dional gonorntor ntartod, ventilation nyntom
automatiently roonorgized.

2. Dional genorntor ntarted, ventilation syntom(qq manually roonorgized in the timo opocified in Atomv' C above.

3. Diocol gonorntor ntarted, ventilation nyatom not
enorgized,

fN E. Annuming that the dional room ESF vont11ntion nyntom in~) not onorgized for whatover ronnon, varify that the
dional gonorator and its nanoeinted oquipment
(electrien1 and muchanien1) in qualified to operato in
the maximum room temperature onvironment speciflod in
item D.3 abovo and will be able to oporato in thin

{T onvironment for a minimum of 7 dayn of dional gonorator
tJ operation.

Q430.47-1 Amand. 7 5/04
,
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F. If the dional gonorato.c and its annociated equipment

(oloctricni and mechanien1) cannot oporato in the
maximum room tempornture onvironment of item D 3 abovo, gntato the maximum allowablo room temperature in which
the dional conorator and its annociated equipmont can
opornto, and provido a lint of dionol generator
componento whone environmontal operating temperaturou
nro luno than the maximum room tempornturo npocified in
itom D.3 abovo and their oporating temperaturon.
Dincuno how the linted dional generator compononto will g
be upgraded to qualify and oporato in the mn:timum
environmental room tempornturo or will bo protected
during thono conditionn, so that the dional conorator
enn perform its donign nafety function, or provido
annurance to the ntnff that the ventilation nyntom will
bo roonorgized prior to reaching tho maximum
onvironmental ror.m temperaturo no that the dional
gonorntor and tho abovo listed equipment can perform
its donign nnfoty function.

If oppo,nno

The dionel generator ESF room vontilation nyatom in
automatiently ntnrted foliosing otarting of the dinnel
generator. A nocond EGY ventilation unit in ntnrted uhould the
diosol gonorntor building ranch 90*F. Subnoction 9.4.7 han boon
rovined.

O

O

O

Q430.47-2 Amand. 7 5/04
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question 430.48

Expand your discunnion of the turbino opcod control and,_

( overapeed protection nyatoms. Provido a schematic drawing for
'

\ the electrohydraulic control system which shown all syntom* componenta and circuita in rufficient detail to permit following
any speed control and/or turoino trip action from initiation to
completion of the action. Doncribe the naquence of events
associated with all turbino speed control and/or turbino trip

('') actions. Show all tont components and doncribe their funccion
during turbine operation. Provido identification for all nyntems-

components and refer to thin identification in your description
of system oporation. Coordinate the syntom schematic with
figuren 10.2.2-2 and 10.2.2-3.

F.18Panne
,

This response will be provided by July 1904.

|

-

, .
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i \
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Question 430.49
, Provide the results of an analysis which demonstratos that any)7s failure of a turbine speed control and overspeed protection

)!

(d system components and/or power nupply will disable in a nato'

manner the turbine speed control and overopeud protection from
functioning.

.

<s Respppg.e
t 1

\2 As stated in paragraph 10.2.2.3.1.1, the speed control unit unen
two redundant channels, a primary and a backup. In the oventi that both channels are lost, the turbine will trip. An stated
in paragraph 10.2.2.3.1.5, there is also an omorgency overspoed
protection syrstem which will operate if the normal overspoed
protection should fail. Figure 10.2.2-2 shows the redundant
paths of the overspeed protection system. Paragraph
10.2.2.3.1.5 lists the component redundancies used to quardagair.st overspeed.

.

;

,

1
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(
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.

Question 430.50
i

Describe your program for periodic testing and inservice
,(

. inspection of the main steam stop and governor control valves,.

the combined reheat stop and intercept valves, and the steam11

'j extraction nonreturn valves.

h, .- i-t

! '/ Response

- ) Periodic testing and inservice inspection of the main steam stop
valves, control valves, and combined intercept valves will be as

., specified in the VEGP Technical Specifications. . Visual
4 inspection.of all of these valves will be a part of the VEGP
7'

;:V- preventive maintenance program.
%-
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Question 430.51

Describe, with the aid of drawings, the bulk hydrogen storage(~' facility, including its location and distribution system.( Include the protective measures considered in the design to
prevent fires and explosions during operations such as filling
and purgirg the generator, as well as during normal operations.

r~' Response
" (_

The VEGP generators are cooled with gaseous hydrogen provided by
the auxiliary gas system. Liquid hydrogen is stored in a
cryogenic vessel, and ambient air vaporizers turn this liquid
into gas. Gas pressure is regulated to the house supply lines
by means of a pressure-temperature-excess flow control
manifold. Pressure relief devices are located throughout the
piping system and anywhere liquid hydrogen can be trapped
between isolation valves. A fire control valve located,

: downstream of the storage vessel is designed-to close via
instrument air whenever hydrogen ignition occurs. A storage
vessel vent stack is provided with carbon dioxide connections to
extinguish any potential vent stack ignitions. House lines to

' {'} the distribution system contain National Fire Protection
s) Association-rated ball valves to prevent leakage of gaseous

hydrogen. A removable pipe spool piece is located in each
generator distribution system, so a blanking flange can be
installed to prevent gas leakage during generator servicing.
The hydrogen storage facility is shown in figure 430.51-1. Thislocation is approximately 1000 ft from the centerline of the
Unit I containment structure and even further from the Unit 2containment structure. The outside facility is anchored to a
concrete slab and enclosed by a fence to restrict the entry of
unauthorized personnel. The hydrogen equipment layout is
depicted in figure 430.51-2. The storage flow diagram is shown
in figure 9.3.5-1. The distribution system is shown in figure
10.2.2-1. House lines are schedule 80 carbon steel. Vendor

( . ' lines are thick-walled copper tubing or carbon steel.
4
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Question 430.52

[~] Provide additional description (with the aid of drawings) of the
\~/ turbine bypass valves and associated controls. In your

discussion include the number, size, principle of operation,
construction, setpoints, and capacity of each valve and the
malfunctions and/or modes of failure considered in the design of
the turbine bypass system.

~'s
(G

Response

The turbine bypass valves are 6-in , 900-lb carbon steel globe
valves. The seats are made of type 316 stainless steel. Each
valve was sized to pass 800,000 lb/h at an inlet pressure of
1200 psia. Each valve has a spring-mounted diaphragm actuator
with side-mounted handwheel. The arrangement of the turbine
bypass valves and associated controls is shown in figure
10.2.2-1 (sheet 1 of 9).
The number of valves is given in paragraph 10.4.4.2.1. The
principle of operation is described in paragraph 10.4.4.2.2 and

[_} 10.4.4.2.3. The malfunctions and/or modes of failure are
\_/ discussed in paragraph 10.4.4.2.3. Setpoints will be provided

in the Technical Specifications.
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I
!! Question 430.53 ;

I ~

, .

Provide a piping and instrumentation diagram (P&ID) for the
turbine bypass system showing system components and all-

instrumentation.'

._

.

r4
~

i
F Response '

Refer.to figure 10.2.2-1 (sheet 1 of 9) for a P&ID showing the
@. turbine bypass system.'
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Question 430.54

Regarding the transmission lines connected to the VEGP 230- and

d(~S -
500-kV switchyards:

A. FSAR paragraph 8.2.1.1 states that the lines approach
the plant site on at least two rights-of-way, from the
northwest and south. Figures 1.2.2-1 and 8.1-1 seem to
indicate there are more than two rights-of-way, and the

O figures are not consistent with each other. Clarify
these discrepancies and provide a drawing in chapter 8
similar to figure 8.1-1 which identifies the right-of-
way approaches to the plant and the lines which exist
on those rights-of-way.

B. Table 8.2.1-1 indicates that the Wilson combustion
turbine line is not finalized, but figure 8.1-1
indicates that the VEGP to Plant Wilson line is
existing. Clarify this discrepancy. ;

!

Response

() The following responses correspond to the above questions:
A. Figure 8.1-1, sheet 2 of 2, is the single-line drawing

showing the 230- and 500-kV transmission line approach
to the plant site on five rights-of-way. Figure
1.2.2-1 will be modified by July 1984 to reflect the
current plans.

B. The line from VEGP to Plant Wilson is scheduled for
October 1984. Figure 8.1-1, sheet 2 of 2, has been
revised accordingly.

.

.
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'

-Question 430.55

FSAR paragraph 8.2.2.1 states that the loss of either VEGP Unit
1 or 2 during a 1989 peak condition will not result in a loss of,

'

offsite power to the safety-related loads at the plant site.
Provide the results of a study for the simultaneous loss of
both VEGP Units 1 and 2 during the same type of 1989 peak
condition.

Response '

A study simulating 1989 peak conditions has been made to
determine the effect of the loss of both Units 1 and 2 and the
ability of the offsite source to supply emergency and safety
related loads'at VEGP. It was found that the offsite
transmission is adequate. The voltage at the 230-kV bus is
above 98 percent under any normal planning criteria. The 230-kV
bus is the offsite supply source for both Unit 1 and 2 safety-
related. loads.

.

O
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|- Question-430.56

' ' . In figure 8.2.1-2 or another FSAR figure identify the location
'

.'
[

- on the main stepup' transformers, the unit auxiliary
transformers, and-the reserve auxiliary transformers.

i. !

r r

', Response
'

4

4 -
Figure 8.2.1-2 has been revised to. identify the main stepup: - ,

:. transformers, the unit auxiliary transformers, and the reserve,

auxiliary. transformers.
i
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Question 430.57

FSAR paragraph 8.2.1.2 and table 8.2.1-2 indicate that the two
f ~'
(_,(/ switchyard battery circuits are divided between the primary-

secondary relaying, trip coils, and closing coils of the various
230-kV switchyard circuit breakers; however, paragraph 8.3.2.1.3
indicates that one battery circuit serves one switchyard
(Unit 1) and the other battery circuit serves the other
switchyard (Unit 2). Clarify this apparent discrepancy, and

(~w describe the de power supply to the 500-kV switchyard and the(_) periodic maintenance which will be performed on all switchyard
batteries. Also describe the physical separation between the
switchyard circuit breaker control circuits of the two offsite
sources. If they are not separated, show compliance with
General Design Criterion 17 by verifying the plant can remain in
a safe condition until at least one offsite circuit can be
returned to service, given a failure at the point where the
circuits.are not separated.

Response

Paragraph 8.3.2.1.3 has been revised to correctly describe the(') switchyard battery circuits. The switchyard battery circuits
\m/ are divided as described in paragraph 8.2.1.2 aad illustrated in

tables 8.2.1-2 and 8.2.1-3. The switchyard battery periodic
maintenance will comply with IEEE 450-1975 as stated in
paragraph 8.2.2.5.

In response to the question concerning separation of control
circuits, each of the two offsite sources can be energized
through either or both of the two switchyard circuit breakers.
The high voltage switchyard raceway network consists of a system
of concrete trenches with concrete lids. Control cables to thefour circuit breakers are routed through the. trenches in such a
way that lengthy trench sections do not include circuits to all
four offsite source breakers. Control cab 3es to the plant

/') control room for these breakers are routed outdoors in conduitEm/ within a reinforced concrete duct run and within the plant in
cable tray. These cables are arranged within these raceways in
such a manner that no two breakers from different offsite
sources are in a common raceway. Areas in which circuits to all
four breakers are common in this duct run are limited to the,,j three pull boxes. Areas in which circuits to all four breakers\_/ are routed in a common trench are limited to some areas of the
switch house interior and a small area of the trench adjacent tothe switch house.

In these areas, the trench is protected by location or adjacent
} structure.(i.e., switch house) and additional separation is not

_

Q430.57-1 Amend. 7 5/84
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practical. All cable is fire retardant (in accordance with IEEE
383-1974), and no oil conta:.nment equipment is located in the
vicinity of the cable trench.

The switchyard is not a Clacs 1E system and, therefore, is not
designed to be protected from such things as missiles,
tornadoes, aircraft impact, etc. In the case of such an event,
onsite diesel generators would be used until offsite po ar could
be restored. Similarly, in the case of the extremely unlikely
failure of the control circuits to all four breakers, the onsite
diesels would provide temporary power until the offsite source
could be energized by manually closing appropriate high voltage
breakers.

.

O

O

O-

O
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Question 430.58

Describe the instrumentation provided in the control room to(~ ; monitor the status of the offsite power circuits including the(_) switchyard. Also describe the controls provided in the main
control room to operate the switchyard circuit breakers.

s

Response

(,) The switchyard can be controlled either from the main control
room or the switchyard control house. The power circuit
breakers (PCBs) adjacent to the main stepup transformer and
reserve auxiliary transformer buses can be controlled from only
one location at a time depending on the position of the main
stepup transformer motor-operated disconnect switches and
reserve auxiliary transformer circuit switchers. If a mainstepup transformer or reserve auxiliary transformer bus is
isolated from the Georgia Power Company system, using the
associated disconnect switches or circuit switches, control of
the two corresponding PCBs resides in the switchyard house. Ifa main stepup transformer or reserve auxiliary transformer bus
is connected, control of these PCBs resides in the main control(^h room. The main stepup transformer motor-operated switches are\ l controlled only at the switches themselves in the low voltages-

switchyard. The reserve auxiliary transformer circuit switchers
are controlled only from the main control room. All other PCBs
in the high voltage switchyard can be controlled simultaneously
from either location at all times by the use of rotary solenoid-
driven control switches mounted on the switchyard control house
console that are slaved to the control switches in the maincontrol room. ,

The switchyard is controlled either totally or partially fromthree locations: main control board in the main control room;
electrical auxiliary board in the main control room; and
switchyard control console in the switchyard.,_

( )
\_/ A. Main Control Board in Main Control Room

A mimic bus of the one 230-kV substation bay (three
breakers) containing the Unit 1 main stepup transformer
is incorporated on the lower right hand corner of,_

(s) section IB2. Similarly, a portion of the Unit 2 mainw_/
control board has been dedicated for a mimic bus of the
one 500-kV switchyard bay (three breakers) containingthe Unit 2 generator stepup transformer. The purposefor segregating these controls from the other
substation controls is to present to the operator only,,

| 's that information and control essential for placing the~_)- generating unit online and to present this information

Q430.58-1 Amend. 7 5/84
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in a location immediately adjacent to the generating
unit controls.

Instrumentation mounted on the main control board is as
follows:

1. Volts and frequency selector switch.

'

2. 230-kV (500-kV) system voltmeter.

O3. 230-kV (500-kV) system frequency meter.

4. 230-kV (500-kV) synchroscope.

5. Two lights for synchronizing.

6. White lights indicating presence of bus voltage.

7. Synchronizing switches.

8. Main generator breaker control siwtches with red
(closed), green (open), and amber (breaker
nonoperator trip) lights.

9. Pushbutton switches (used for synchronizing and
tripping main generator breaker).

10. Red and green lights for each disconnect switch.

11. Red lights (indicate generator breaker ready to
close) for auto synchroverifier.

B. Electrical Auxiliary Board in Main Control Room

230-kV substation controls occupy the entire section
1B. Similarly, a section of the Unit 2 electrical
auxiliary board has been dedicated to 500-kV substation
controls. Collectively, these two boards constitute a
complete mimic bus of the entire high voltage
switchyard. The purpose for these boards is to place
general control of the cubstation within the main
control room and to fulfill the requirements that the
main control room operator have immediate access to the
control of the offsite sources.

Instrumentation mounted on the electrical auxiliary
board is as follows:

1. Proforrod and n1tornate incoming supply breakorn
monitoring equipment for each 4.16-kV Class 1E
system:

Q430.58-2 Amend. 7 5/84
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a. Ammeter.

b. Breaker control switch with red, green, and
- amber lights,

f c. Synchronizing switch.

d. Two white lights to monitor incoming voltage.

O*
-

.2. 230-kV electrically operated switchers for each
reserve auxiliary transformer: control switch with
red and green switcher position lights.

4

3. Switchyard portion:

a. Switchyard breaker control switches with red,
green, and amber lights, except main generator.

breaker, switches which are located on the main
; control board. Only red, green, and amber

lights for main generator breakers are located
| on the electrical auxiliary board,

b. Ammeters.

!. c. Varmeters,

d. Wattmeters.

e. Voltmeter switches.

f. 230-kV-(500-kV) voltmeter.,

g. 230-kV (500-kV) synchroscope.
4

| h. 230-kV (500-kV) frequency meter..

i. Synchronizing' switches.

.O'
j. White lights to monitor-phase voltages.
k. Red and' green lights for each-disconnect switch

_ position indication.

(- 1. 230-kV system annunciator test, reset,'and
acknowledge pushbuttons.

The-design 1also includes a temporary' indication panel
mounted .cn1 the Unit 1 side of the main control room-for

( ~.\ monitoring the status of the 500-kV switchyard during
3d. ~ the period before the Unit 2 electrical auxiliary. board

is-operational. Potential indication for the 500-kV

Q430.58-3 Amend. 7 5/84
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circuit elements and status of the 500-kV PCBs and
motor-operated switches is presented on this panel in
the form of a mimic bus and indicating lights. Control
of the 500-kV PCBs and monitoring of watts vars, and
amps for the 500-kV lines will not be available in the
main control room until the Unit 2 electrical auxiliary
board is operational.

C. Switchyard Control Console in Switchyard House

The design incorporates a conventional slant board
console and mimic bus utilizing electroswitch type CSR
control switch relays slaved to the control switches on
the electrical auxiliary board. Regular control
switches are used for the PCBs adjacent to the
generator stepup transformers and are operable only
when the unit motor-operated disconnect switches are
open. Regular control switches are also used for the
PCBs adjacent to the reserve auxiliary transformer
buses and are operable only when both reserve auxiliary
transformer circuit switchers are open. The design
incorporates manual controls for all PCBs and motor-
operated switches in the switchyard, including the line
reactor circuit switchers. Instrumentation features of
the console include:

.

1. A complete mimic bus of the entire 230- and 500-kV
switchyard in one place.

2. Position indicating lamps for all PCBs, motor-
operated switches, and circuit switchers in the
switchyard.

3. Potential lamps for all bus, line, and transformer
elements.

4. Continuous metering of watts, vars, three-phase
amps, and three-phase volts for all circuit helements. This information is available to the
operator through the single act of looking.

5. Annunciation for all switchyard alarms presented on
2-in. x 3-in. windows with generous verbage to
describe the problem. |h

O
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Question 430.59

FSAR paragraph 8.3.1.1.2 states that each reserve auxiliary,

( transformer has the capacity to supply all connected nc1-Class
\/ lE running loads and to start and run the loads of one Class 1E

train. Justify the capability to start and run only one Class
1E train from each offsite source. Is this capability limited
by the capacity of the "Y" transformer Linding or by the total
transformer capacity? Following a lose of one preferred power

/~N supply to a Class 1E bus, do you intend that the diesel\_) generator will supply the bus for the entire length of time
allowed under this limiting condition for operation? Identify
the loading on the diesel for this condition, and justify its
operation at that light load for that extended period.

Response

The normal configuration of the onsite auxiliary power system is
subdivided into two groups of equipment, each of which is
powered from a separate reserve auxiliary transformer (RAT).
Each group of equipment consists of one 4.16-kV Class 1E train,
one or more nonsafety-related 4.16-kV buses, and one 13.8-kV

f^'i nonsafety-related bus. The electrical connections from the\~s# offsite source to the RATS and from the RATS to the Class 1E
buses are designed in accordance with the requirements of
General Design Criterion 17. Each of these sources of preferred
power has immediate access to the offsite power sources. IEEE
308-1974, as endorsed by Regulatory Guide 1.32, requires a
minimum of one offsite source per train which shall normally be
available during operation and accident conditions. The VEGP
design has two sources of preferred power, each of which is
sized for the normally connected load and has access to all
transmission system power sources. The statement in the FSAR
addresses the normal configuration of the auxiliary power
distribution at the 4.16-kV level. Under the conditions

7 discussed in paragraph 8.3.1.1.2.D (which requires that thes

transfer be made to the alternate source only if the normali

k/ preferred power source, the standby power source, and the
-redundant Class 1E 4.16-kV bus were all lost simultaneously),
the system can be reconfigured to allow access to the alternate
preferred power source at the 4.16-kV level. Under the
conditions identified in paragraph 8.3.1.1.2.D, only one Class-

( ) 1E train would be available; therefore, there is no possibility
of overloading the alternate source RAT.''

The capability of a RAT is limited by the capacity of the "Y"
transformer winding, in that this winding is sized.to provide

- power to one Class 1E train in addition to the connected7~

| non-Class 1E loads (approximately one-half of the non-Class 1En
x/ loads per unit). Following a loss of one preferred power

Q430.59-1 Amend. 7 5/84
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source, the associated diesel generator would start, accelerate,
accept load, and be expected to provide power to the affected
bus. The diesel generator has been tested and successfully
demonstrated to be capable of 7 days operation at no load with
subsequent loading to 100 percent. This exceeda the limiting
condition for operation for this condition. For additional
information on diesel generator light load operation, see the
response to question 430.26.

If circumstances should arise which would require the operation
of both Class lE trains from the same RAT, the non-Class lE
loads associated with the RAT would be administratively shed.
Having isolated the non-Class lE loads, each RAT has the
capacity to provide power to both Class lE trains.

O

O

O

O
OS58V

Q430.59-2 Amend. 7 5/84
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Question 430.60

FSAR paragraphs 8.3.1.1.2.D and 8.3.1.1.3.D indicate that only
/_') one circuit breaker is provided for the two cubicles available
'w/ at each Class IE 4.16-kV bus for connection to the normal or

alternate offsite power source. Paragraph 1.9.6.2 seemc to
indicate that the arrangement may also be used to interconnect
the redundant 4.16-kV safety buses when operating from the

,,' standby source (diesel generators). Interlocks should exist'

(\-) which preclude the manual closing of both interconnecting
circuit breakers. This will prevent overloading of a preferred
power source and interconnection of the redundant safety buses.
Discuss your compliance.

,

'

Response

Paragraph 1.9.6.2 states that provision has been made for
manually connecting redundant Class lE trains together. This is
only done under administrative control if the normal preferred
power source, the standby power source, and the redundant Class
1E 4.16-kV. bus were all lost simultaneously, as discussed in
paragrdph 8.3.1.1.2.D, by removing the normal Class 1E 4.16-kV73

| ) breaker from its cubicle and installing it in the alternate\d (empty) cubicle. The normal preferred source Class 1E 4.16-kV
breaker should not be removed from its cubicle and installed in
the alternate cubicle when operating from the standby source.
Should this inadvertently occur, interlocks have been provided
so that when the diesel generator breaker is closed, neither of
the incoming preferred source breakers can be closed locally at
the switchgear. Should circumstances arise which would require
the closing of a preferred source breaker in parallel with the
associated diesel generator breaker, it can only be done
administratively from the main control room by synchronizing the
incoming preferred power source and the diesel generator. At
least three manual actions must be performed to reconfigure the

s system in this manners physical relocation of the 4.16-kV
(' ') breaker; obtaining a handle for the synchronizing switch and

closing the synchronizing switch for the alternate source
voltage; and turning of the alternate breaker control switch to
"close" after synchronizing the two voltages. These basic steps
must be followed whether or not voltage is present from the

, -s preferred source. Ammeters are mounted in the control room to
i ; monitor the current drawn from each power source to avoid ;
'~'

overload. Considering the failures that must have occurred and ;

the administrative steps that would have to be followed to j

reconfigure the system, credit is taken for the operator
monitoring the load on each power source. Information will be l

provided to the operator concerning the maximum permissible load-s

| which can be drawn from the RATS and the standby diesel
generator.

Q430.60-1 Amend. 7 5/84
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i . Question 430.61
b

'

;. Regarding the Class 1E and non-Class 1E 120-V ac power supplies

. (~ } -
.shown in figures 8.3.1-4 and 8.3.1-6:

'

{ A. Some of the inverter systems shown in these figures
have one_125-V dc input while others have the de input
plus an additional 480-V ac input, although in every

r .. -- other respect they appear identical. Describe the
i. function of the second input and give the design
j criteria used in specifying one type of system over the
! other. -Also, provide a one-line diagram showing the
F interconnections between the inputs and outputs within
jt the inverter system block.
1

! B. The General Electric UPS in figure 8.3.1-6 shows only
one input from a 480-V/120-V regulated transformer..

This is a little unusual since the ac regulated input..

j associated with an UPS is normally a backup or
! maintenance supply to the loads. Describe and provide
4' a. functional one-line block ~ diagram showing the major
; components of the UPS and identify any power inputs

I( :
from_other supplies. Also identify'the loads this UPS

,

j feeds.
.

! C. Figure 8.3.1-6 shows.several' manual 120-V ac load >

transfers between non-Class 1E power supplies which are '

ultimately fed'from redundant 4160-V ac Class 1E -

; buses.- The configuration of the transfer circuits is !
j such that a single fai' lure.of an open circuit _ breaker ;
} or transfer switch could potentially. affect the- '
'

redundant Class lEfbuses. In light'of the: fact
.

.
'

' Standard . Review -Plan section 8.3. l'. III .2.b :does not "

allow this configuration for connection of Class 1E:

l' loads to redundant. Class.1ELsupplies, justify the
<

i acceptability:of this. configuration . for non-Class 1E
I.- ^

loads which are not vital to' plant safety. The1

:
- transfers in question:are those shown in; figure 8 3.1-6

|
~ :between the regulated transformer and the' inverter

.
;

>

L system to the Westinghouse computer, between regulated
i instrument. buses 11NYS:and-1NYR, and between_the.two l
L . regulated 1 transformers-to' regulated-instrument bus

[ ( ).

-

~ INYRS. 1Also identify all.other non-Class ~1E transfers '
_

. cur-interconnections-which are' connected to: redundant.j' . Class'1E power supplies,
o

r
I

|- - Response

Theifollowingfresponses correspond to'the above_questionsi
.

'

I
- - .Q430.61-1- sAmend. 7 5/84'
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A. The inverter system supplied are designed to have
480-V ac input as the normal source of power, with an
automatic backup from a 125-V dc battery-backed bus.
For the Class 1E systems, these 480-V ac inputs were
eliminated on the Channel III and IV inverters to avoid
train separation / isolation problems. The design has
been recently revised to show that these inputs are not
connected on the 7.5-kVa Channel I and II inverters
also.

The ac input to the 10-kVa inverters is required for
initial startup of the inverter. These breakers are to
be opened after this is accomplished to isolate the ac
source. This action was taken in response to Nuclear
Regulatory Commission IE Circular 79-02 and the
inability to clearly establish that the inverters are
capable of withstanding momentary ac overvoltages.
Paragraph 8.3.2.2.C and figure 8.3.1-4 have been
revised accordingly.

Block diagrams are provided as follows: figure
430.61-1, 7.5-kVa inverter; and figure 430.61-2, 10-kVa
inverter.

OB. Attached is the UPS vendor's description of the static
switch used in conjunction with the UPS (figure
430.61-3). This information indicates there is a
bypass switch that allows the 120-V supply to be fed
directly to the load (the electrohydraulic control
cabinet), leaving the UPS available for maintenance.
The only load supplied by this UPS is the main turbine
electrohydraulic control system.

The UPS is used primarily to furnish a clean, noise-
free ac supply to the electrohydraulic control system.

C. A3 discussed in paragraph 8.3.1.1.2.E, there is a Class
12 circuit breaker in each 4.16-kV Class 1E bus which
feeds a non-Class 1E load center. These load centers
are identified as buses NB01 and NB10. These load
centers feed motor control centers NBS and NBR,
respectively, which in turn generally feed regulating
transformers providing power to the loads in question.
Final connection to the 120-V distribution panels is
made via mechanically interlocked molded case incoming
power circuit breakers. For the inverter providing
power to the plant computer, the power inputs are
interlocked by a static switch and isolated through the
inverter and rectifier subassemblies within the
inverter.

Q430.61-2 Amend. 7 5/84
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Under accident conditions, the 4.16-kV circuit breakers
are tripped by a safety grade signal generated from the
safety features sequencer. These breakers act as

}r~g redundant isolation devices in accordance with the,q,) requirements of Regulatory Guide 1.75. Hypothetically,
if a failure occurred in the mechanical interlock in
the distribution panels discussed above or within the>

inverter, the redundant sources could be tied together
at these voltage levela under nonaccident conditions,

g'T . With the VEGP design, auch a tie could not exist
- s,,/ . between the redundant C] ass 1E 4.16-kV buses under,

accident conditions, even assuming a single failure of
the Class 3E 4.16-kV isolation breakers to trip. Since
these breakers are intentionally tripped under accident4

conditions, Standard Review Plan section 8.3.1.III.2.b
is not applicable to these connect' ons.

The concern about this condition ia further mitigated
by the fact that the regulating transformers act as
very effective isolation devices. Postulated failures
on the secondary side of such a transformer do not
result in unacceptable effects on the primary side.

' Postulated failures in the transformer secondary
circuit result in the following changes in the primary

1 circuit:

1. Secondary short circuit - primary current reduces
to approximately 90 percent of rated full load
current.

2. Secondary hot short - inadvertent application to
the seondary circuit of voltages higher than 120-V
ac due to shorts involving other circuits operating
at 480-V ac nominal (or less) or out of phase

-

voltages.
,

L/~N The cables connected to the seondary side of the.

(- regulating transformers are routed only in raceways
with cables operating at 480-V ac nominal or less.
Should a hot short occur, results similar to that
identified in item 1 above would be obtained with
no degrading'effect on the primary side of the
transformers. The insulation between the primary

g['N and secondary windings is rated at-1500 V ac.[

A hot short is considered an extremely unlikely
event since all~ cables which could come in contact

-with transformer secondary-circuits _are fully Class
1E' qualified for.the life of the plant,-whether/''N 'they'are_used in Class IE applications or not.L?

Q430.61-3 Amend. 7 5/84
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Also, cables exposed to a fire or subjected to a
fault sustained for a sufficient length of time to
allow cable failure to the extent necessary to
achieve a hot short would require the failuro sf
the associated circuit breakers to open under fault
conditions.

This is based on the fact that the conductors in a
given circuit would short together prior to the
cable aegrading to the point where they could come hin contact with conductors of another circuit.

Distribution panel NYC2 (non-Class 1E) is used to
provide power to the control rod position
indication system powered directly from redundant
Class lE motor control centers via Class 1E
regulating transformers used as isolation devices.
Mechanically interlocked power input circuit
breakers are provided on this panel.

.

O

O

O

Q430.61-4 Amend. 7 5/84
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MODEL 58S 031 SECTION I
-

V(

n .
,

|
,

SECTION I

DESCRIPTION

, (o,

11. INTRODUCTION 1 8. The mternal circuitry of the SBS features
three sensing circuits which continually monitor

12. This instruction manuJi has been prepJted the associated UPS for a f4 dure or condition that
i for use with the Elgar SBS 031 Static Bypass would require a reverse transfer. Once sensed, the

Switch. The mformation it contams concerns the SBS will automatically remove the critical load,

| description. installation, operation, and theory of from UPS power and connect it to bypass power.
operation. A''.o provided is maintenance mforma These three sensing circuits are described fully in

| toon, schematics, and a parts hst to aid m main- Section IV of this instruction manual.
l taining the SBS 031 at optimum performance,
i 19. BLOCK Ol AGRAM DESCRIPTION
I 13. G ENE R A1. DESCRIPTION

1 10 A block diagram of a 58S 03-1 bemg used
14. The Elgar Model S8S 031 is an automatic, with an Elgar UPS is shown in Figure 1 1. The(n ,, )* solid state, self contained it9tet bypass switch de, SBS operates from the AC input line power and|

! O signed specifically for use wirdflar AC Unmter, provides the UPS with its necessary input power;
*

ruptible Power Sources UPS 1021. 501 1, and the UPS in turn provides the critical load with its
2521. The S8S 031 it creases the rehabihty of required power, in the event of a failure witnin
the UPS by providmg a switch,ty time of 2 4 the UPS the sensing circuits of the SBS will auto-
mithseconds when changing from UPS power to matically mitiate a reverse transfer at which time
a bypass power source. power to the critical load will be provided directly

from the AC input line rather than from the UPS.
15. The front panel controis moudes an ON/
OFF Circuit Breaker Switch, a Critical Load on 1 11. PHYSICAL DESCRIPTION

| UPS Indicator Switch, and a Critical Load on By
| pass Indicator Switch. The rear panel of the SBS 1 12. The SBS 031 is housed in an all metal
! features seven connectors for mtercornecting the enclosure. The front panet features screw holes

S85 031 to the UPS. remote alarm and sensing for either roounting the unit in a standard 19 mch,
'(~N capabihties are also avadable. equipment tack or in a cabmet. All connectors

.h and cables necessary for mstallation are metud-
,

'

16. E LECithCAL DESCRIPTION ed with ine Sas.,
,

; i 7. The S8S 711 operates from 95 to 106 1 13 PERFORMANCE SPECIFICATIONSf, VAC,5763 Hi, single phase Input AC hne power.
n. The output voltage generated by the S85 031. for

( j use by the UPS,is the same as the input power re # 1 14. The performance specifications for the
i.4 ; quired by the associated UPS. S8S 031 appear in Table 1 1,.

.>
,y<

t' )j 11>
,,

Qm Amend. 7 S/84ir y ;(j i agooTLs / STATIC BYPASS SWITCil DESCRIPTION,
D D S M d" #' ALacTnec osNsRATINO PL NT SPECIPICATIONS, AND SCllEMATIC3 fg uS T I ANO UNIT 297 3 7 ,,
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' SECTION I MODEL SBS 03-1
,

:V
INPUT

POWE R BY PASS
= 565 03-1,

,

t'(b o CRiflCAL
i 1 UP5 501 'IO2 /172 / 252-1 ;-

.OAD* ' OUTPUT
'input

UPS UPS

-

'
>

<

7

Figure 1-1. Block Diagram.

i %: ,

rr/ $.

J-

; Table 1 1. Performance Specifications.

i INPUT POWER .
AC Input 95-130 VAC, singlephase4

s Frequency 57 63 Hz
! } Protection input ON/OFF Circuit Breaker
1 9- Switching Time 2-4 milliseconds
i

OUTPUT POWERa

!
_\ Power 25KVA

* ''
AC Volts 115 VAC 12%

{ ', ~ _ Power Factor 10.7
"

Frequency 60 Hz 10.25%
i

3. s

.
. FRONT PANEL INDICATORS

_i Critical load on Bypass Red light
Critical load on UPS Green light

PHYSICAL DIMENSIONS Height 3.5 inches
.

, Width 19.0 inches
t- -

' |1. ' Depth 12 inches |
E

. V Weight 20 lbs ( Approximately)

,

,$ 12'/; Amend. 7 .5/84rx,
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d#
4'b-..I; ? Georg. ia R)ner A- . UNIT 1 AND UNIT 2

1
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Question 430.62

FSAR paragraph 8.3.1.1.2.E and figure 8.3.1-1 identify
' [~ j switchgear INB01, INBlO, 2NB01, and 2NB10 as non-Class lE loads

! \/ fed from Class 1E supplies. Identify any other ac or dc
non-Class 1E loads fed from Class lE supplies. Also identify
the isolation device which is used between the lE and non-lE
systems in accordance with Regulatory Guide 1.75.

, -

C Response

In addition to switchgear NB01 and NB10, non-Class lE emergency
lighting panels NLP29, 32, 47, and 50 are powered from Class 1E
480-V ac motor control centers via Class IE regulated
transformers which act as isolation devices due to their
inherent current limiting characteristics. See the response to
question 430.61 concerning isolation characteristics of the.

'

regulating transformers.
4

Motor space heaters in Class lE motors are powered from 120-V ac
distribution panels located in Class 1E motor control centers of
the same train as the motor. Cables used to power these heaters() are qualified and are treated as Class lE and are physically>

j routed solely with other cables of the same train under the
requirements of Regulatory Guide 1.75. Isolation from the 480-V
bus is provided by two circuit breakers in series (the
distribution panel branch breaker and the distribution panel
main breaker).

Monitor light boxes located on the main control board have not
been qualified as Class 1E. These monitor light boxes are

i powered via 120/24-V ac transformers from circuit breakers
located in' Class 1E 120-V ac distribution panels. As such, they'

are considered control level circuits. These circuits are
protected by fuses in the secondary of the transformers. Cables
associated with the monitor light boxes are qualified ar.d are,

j (_j treated as Class'1E end are physically routed solely with other
cables of the same train under.the requirements of Regulatory
Guide 1.75.

.s
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; Question 430.63

.

Identify all the common Class 1E electrical loads shared between
.. . Units 1 and 2. Also identify their power sources, and, if any

'

of the loads have the capability of being supplied from either.,

unit, describe these connections and the interlocks which exist
to preclude paralleling the Unit 1 and Unit 2 Class 1E supplies.

.

1

<
'

Response

j. The following Class 1E loads are common to Unit 1 and 2. They i

, are powered-from Class 1E sources associated with Unit 1 only
: and have no provision for connection to Unit 2 power supplies, i

i
,

| Load Source

Fuel Handling Building Post-Accident<
-

j. Unit Heater -

3 .
A-1542-N7-001-H01 1ABA10.

A-1542-N7-002-H01 1BBA10

l
'

Fuel Handling Building Post-Accident
-Exhaust Fan

F-1542-N7-001-M01 1ABA08
j . A-1542-N7-002-M01 1BBA08

Fuel Handling Building Radiation Monitor,

} : ARX-2532_. 1AY2A06
'

ARX-2533 1BY2B06

I .

p ,

i

,

i

i

1

!
!

!

-

i.

J 6

i C
I
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Question 430.64

.
. FSAR paragraph 8.3.1.1.2.K.5 states that molded case circuit

, (/ ] breakers for motor circuits are equipped with instantaneous trip_) only and motor overload protection is provided by thermal trip
units in the motor controller. It also states that during
startup and periodic testing all starters for motor-operated
valves (MOVs) are equipped with thermal overloads (TOLs) but
prior to core loading and during plant operation the TOL

. O- contacts for all Class 1E valves are permanently bypassed with
jumpers. In this regard the staff would like to point out that
it is not the intent of Regulatory Guide 1.106 to totally
eliminate the use of TOLs or MOVs. It is intended to assure
that under accident conditions the valve will not be hindered
from performing its safety function by a spurious overload trip
condition. For the majority of valve operations such as during
valve test or operation during nonaccident conditions, the use
of TOLs in MOV circuits is a prudent operational practice to
minimize motor damage due to overload conditions. Though the
proposed approach resolves concern relating to inadvertent
operations of TOL under accident conditions, the staff does not
recommend the virtual elimination of TOLs from MOV circuits by
permanent bypass. Address the following comments relative to

_

the above:

A. For,the Class lE MOV circuits that have the overloads
'jumpered out describe how your design protects the
cables to the valve motors against sustained locked
rotor currents or high impedance faults such that the
cable will not fail and affect other Class lE loads.

B. Describe how the settings of the circuit breaker
instantaneous trips for the Class lE MOVs satisfy the
above concern as well as providing coordination'while
avoid.i.ng spurious operation during normal motor
starting transients.

' O) C.
\- Continuous bypassing.of Class 1E MOV overloads (except

during periodic or maintenance testing) is not the only
option offered by Regulatory Guide 1.106. However, if
it is used, it must comply with the sections of IEEE
279~which are designated as requirements in Regulatory

' Guide 1.106. The use of-jumpers to bypass'the thermal
overloads to Class lE MOVs does not comply with section-\- 4.13 of IEEE 279. The requirement is that the bypass
(or in this case-lack of.a bypass) be continuously
indicated in the control room. Please address this
issue.

O
LJ

7 Q430.64-1 Amend. 7 5/84
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Response

The following responses correspond to the above questions:

A. The smallest conductor size used for any power circuit
is No. 12 AWG. Cables are protected by the magnetic
only trip circuit breakers ac indicated in figure,

8.3.1-7, sheet 1.

B. Magnetic only trip circuit breakers are set to operate
at two times the locked-rotor current of the MOV but
not to exceed 13 times the motor full load current.
The lowest setting on the next larger size breaker is
used where this critorion cannot be met.

C. Section 4.13 of IEEE 279 and Regulatory Guide 1.47
require continuous monitoring of a component of a
protection system being bypassed or deliberately
rendered inoperative. The VEGP design is such that,
when an MOV is moved away from the safe position, it is
monitored at the system bypass status panel. Bypassing
the TOL is bypassing an overcurrent protective device,
not bypassing a protective system component as defined"

by IEEE 279. It should be noted that the overload,
heater itself in the power circuit is not bypassed,
only the trip contact in the control circuit. During
plant operation an MOV motor overload condition is
annunciated in the control room as " equipment trouble
alarm" using a second independent contact in the
overload relay.

Regulatory Guide 1.106 states that acceptable methods of
implementing the Regulatory Guide requirements are either (1) to
continuously bypass the TOL and place the TOL in service only
when the valve motors are undergoing periodic or maintenance
testing or (2) to automatically bypass the TOL under accident
conditions. The VEGP design conforms with method 1. The
Regulatory Guide 1.106 requirements relative to IEEE 279-1971
address issues associated with method 2 concerning the design of
the bypass initiation system circuitry. Because the VEGP design
implements the use of manually installed jumpers (method 1),
there is no bypass initiation system circuitry.

The Technical Specifications will explicitly identify those MOVs ||which are required to have TOL bypass jumpers in place during
plant power operation. Since jumpers are categorically
installed on all MOVs identified on this list in accordance with
administrative procedures developed to ensure conformance with
the Technical Specifications, the presence (or the lack of) a
jumper need not be continuously monitored in the main control
room.

Q430.64-2 Amend. 7 5/84
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-Question 430.65

, . -FSAR paragraph 8.3.1.1.2.L states that all Class 1E circuit

} breakers and motor controllers are testable during reactor
operation, except for the electric equipment associated with> .s

those Class 1E loads identified in chapter 7. Identify the
loads referred to in chapter 7 and provide the justification for
not testing, or reference the specific sections in chapter 7,

'

where the justification is provided.
*

' Response

-

The referenced loads listed on page 7.1.2-14 are as follows:
c

A. Manual actuation switches for reactor trip system and
engineered safety features actuation system.

B. Turbine trip system.

C. Main steam line isolation valves (close).
.

D. Main feedwater isolation valves (close).
E. Feedwater control valves (close).
F. Main feedwater pump trip solenoids.

G. Reactor coolant pump auxiliary component cooling water
isolation valves (close).

H. Reactor coolant pump seal water return valves (close).

The justification for not testing is provided in paragraph
7~1.2.5..

O

,

\_ .

,

.

[/h .

-x_.

Q430.65-1 Amend. 7 5/84
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Question 430.66

FSAR paragraphs 8.1.4.2.C and 8.3.1.1.3.C state that

_(~}- underfrequency protection is provided to safely separate the
(_/ diesel generators from the preferred source during an

underfrequency condition. It is not clear that this feature can
also be relied upon to open the diesel generator breaker when
parallel with the preferred power supply and preferred power is
subsequently lost. Will the underfrequency or overcurrent
protection operate to open the diesel generator breaker firet?

Response

In the event the diesel generator is operating in parallel with
the preferred power supply and preferred power is lost one of
two cases occurs: ,

A. Case 1

Due to a faulted condition downstream of the preferred
source breaker, the preferred power supply 186 lockout
relay is actuated, causing the preferred power supply

(^}- breaker and the diesel generator breaker to trip. A\m- manual reset of the 186 device would be required to
allow reenergization of the bus after a dete:mination
is made as to the cause of the lockout and that it is
safe to reenergize.

B. Case 2

Due to any reason other than fault, depending upon the
resultant load condition on the diesel generator and
the position of the preferred source breaker, a trip
and/or a lockout of the diesel generator breaker could
be effected by either the underfrequency or the voltage
restrained overcurrent relays. Under nonaccidentf~'[ conditions this lockout would require a manual reset of

N/ the associated 186 relay prior to restarting of_the
diesel generator and reenergization of the bus. The
reset would be, carried out by the operators involved
with the monitoring of the parallel eperation of the

' diesel generator with the preferred source.
('^~-) Should an accident occur with this lockout in effect,

safety-grade signals are automatically generated which
override'this lockout and initiate automatic starting
of the diesel generator and loading of the accident
loads as required by system logic design as if no7s

( ; lockout existed.
w

Q430.66-1. Amend. 7 5/84,
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i- . Question 430.67
:
!

!' In your discussion of conformance with Regulatory Guide 1.9 in
I^ FSAR section 1.9 you state that the diesels are qualified in
[L _

.
accordance with IEEE 344-1971. Section 3.10.B, however, states

; that electrical equipment is qualified in accordance with IEEE
: 344-1975. Correct this discrepancy, and, if the diesels are
| qualified in accordance with the 1971 version of IEEE 344, state

that fact in section 3.10.B.

LOL
; Response
i

3- The emergency diesel generators are qualified in accordance with
|: IEEE 344-1975. Paragraph 1.9.9.2 has been revised accordingly.
.,

I
1

1
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Question 430.68

Regarding your compliance with Branch Technical Position PSB-1
(~s in-appendix'8A of the Standard Review Plan:

L)
A. Verify that the degraded voltage protection equipment

is Class lE qualified and is physically located at and
electrically connected to the Class lE switchgear.

N B. Paragraph 8.3.1.1.3.H states that studies have been. ,) performed which indicate that at the degraded voltage
setpoint of 86.5 percent the permanently connected
Class 1E motor loads will not be damaged and there is
adequate voltage to start the Class 1E loads. Verify
that, at the setpoint of 86.5 percent, no Class lE
loads will be damaged, including all motor and nonmotor
loads down to the 120-V level. Verify that all these
loads will start and operate satisfactorily and no
overcurrent devices (overloads, fuses, circuit
breakers, etc.) will be tripped as a result of that
degraded voltage. Provide the results of your studies
which show the worst case transient and steady state
terminal voltage at each voltage level relative to the

. 86.5 percent relay setpoint.
_

* C. Provide the results of your analysis used to select the
voltage tap settings of the offsite power transformers
in accordance with position B.3 of the Branch Technical
Position.

D. Discuss your compliance with position B.4 of the Branch
. Technical Position.

Response

The following-responses correspond to the above questions:
'A. The degraded voltagetprotection equipment is fully

Class lE qualified in.accordance with IEEE 323-1974 and
344-1975. The equipment consists of' solid state
undervoltage devices, as described in paragraph
8.3.1.1.3.F,-which are physically located in the safety. O features sequencers. Potential transformers are

i/ located in each Class lE 4.16-kV switchgear whichm

provide voltage signals to the undervoltage sensors in
the; associated sequencer. Although the undervoltage
devices are located in the sequencer cabinet, they are
" front end" devices which_ generate the loss of or

(~) degraded voltage-signals which'the sequencer accepts ac%,) an input to-initiate sequencing.

Q430.68-1 Amend. 7 5/84
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B. As stated in paragraph 8.3.1.1.3.F, an analyuis has
been performed which justifies that no Class lE loads,
including motor and nonmotor loads, down to the 120-V
level, will be damaged when the Class lE 4.16-kV buses
are subjected to a degraded voltage condition. The
analysis was actually performed at slightly above
(0.866 per unit) the relay setpoint (0.865 per unit,
bus base), since tripping would occur in 30 s at the
relay setpoint. Overcurrent protection trip setpoints
are selected considering worst case voltage conditions
to preclude overload tripping when the voltage is
within design ranges.

The results of the volta'ge analyses for the worst case
portion of the distribution system are as follows:

Steady Transient *
State (during motor

Iper unit) start)

4.16-kV bus ** O.666 --

4.16-kV load terminal *** O.898 0.888

h4.80-V load center bus 0.873 --

4.80-V load center load 0.892**** O.820
terminal

4.80-V motor control O.863 --

center bus
4.80-V motor control 0.901 0.863

center load terminal
1.20-V load terminal O.853***** O.828

* Transient voltages assume steady state voltage of
0.866 at 4.16-kV bus prior to the starting of the
largest load at each voltage level.

** Bus voltages are given on bus base.

*** Load terminal voltages are given on motor base
(4.0 kV, 460 V, 115 V).

****The motor thermal damage curve for this worst case
motor indicates that this motor can operate
indefinitely at the load current corresponding to h
this voltage.

***** Reduced space heater power output under degraded
voltage conditions is not considered to have a
degrading effect on performance of safety-related
equipment.

Q430.68-2 Amend. 7 5/84
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All. Class lE loads have been specified to operate at
0.9 per unit (motor base) and start at 0.75 per unit,

'

(motor base), except those loads specified to start at
.

- 0.8 per unit (motor base) as discussed in question
'

-

430.71. Because degraded voltage conditions are
r

.c abnormal conditions, justifiable deviations from
..

specified operating conditions have been allowed.

- C. The analysis to determine tap setpoints for the reserve
'

. auxiliary transformer and for the load center,

transformers considered (1) the most heavily loaded
plant distribution system concurrent with the minimum

(switchyard voltage and (2) the postulated light load f

condition during switchyard maximum voltage. The tap ;

setpoints selected to achieve a balance between these
3conditions are 0.975 for the reserve auxiliary !transformers and 0.95 for the load center transformers. '

The resultant voltages under the heavily loaded
i

condition are those voltages given in item B above. L

The light load condition per unit voltages (motor base)!
'

! are as follows: '

t

|O
4.16-kV Class 1E bus 1.066

'
480-V Class lE load center bus 1.096 :480-V Class lE motor control 1.089 |

j center bus
|

Loads have been specified to operate at 1.1 per unit !
(motor base).-

| D. VEGP will conform to position B.4 of Branch Technical
i Position PSB-1. Refer to subsection 14.2.8 for further!

information on preoperational testing.
*

.

|
| .

o-

, -

,

,

,
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,
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I

'
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Question 430.69

Regarding the load shedding and load sequencing:
r~s

k) A. Describe what provisions are taken to allow decay ofm

motor residual voltage when a loss of offsite power
occurs following a loss-of-coolant accident and the
diesel generators are running in standby.

(~] B. FSAR paragraph 8.3.1.1.3.F states that logic has been
() provided that prevents more than three undervoltage

conditions from being recognized within a 2-h period in
order to prevent automatically exceeding the
manufacturer's recommendations concerning motor start
capability of two successive starts within a 2-h
period. Does the manufacturer's limitation on motor
starting apply to both motor-operated valve motors and
pump motors? Does the logic count the number of
undervoltage conditions when operating on offsite and
onsite power? What is the purpose of requiring manual
opening of the diesel generators breaker to reinstate
sequencing following the block? Provide a more
detailed discussion of the logic associated with this('') system, and discuss the safety benefit, if any, derived

(_/ from it.

C. Describe the load sequencer logic, circuitry, and
components. Because the emergency loads are sequenced
on both offsite and onsite power sources, we require
thr.t you either provide a separate sequencer for
offsite and onsite power (por electrical division) or a
de: ailed analysis to demonstrate that there are no
credible sneak circuits or common failure modes in the
acquencer design that could render both onsite and '

offsite power sources unavailable. In addition provide
information concerning the reliability of your

_ sequencer and reference design detailed drawings.
U

Response

The following responses correspond to the above questions:
'/ A. Considering a loss-of-coolant accident (LOCA) with thei

''

- diesel generators operating in standby with a
subsequent loss of offsite power, there is a time delay
of approximately 1.4 a before the first motor load is
applied to the output of the diesel generators. This
is sufficient time delay to allow residual motor,,

( voltages to decay to a low enough level to preclude
'

damage to the motors upon reenergization.

Q430.69-1 Amend. 7 $/84
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B. Manufacturers of large motors impose motor starting
limitations relative to the number of starts within a
certain time frame and under particular operating
conditions. These limitations are typically imposed
only on large motors due to the excessive heat
internally generated in the motor during starting with
corresponding potential reductions in the life of the
motor. No such limitations have been imposed by the
manufacturers on motor-operated valves.

The logic system senses undervoltage on the Class 1E
4.16-kV bus and therefore does not distinguish whether
the undervoltage is due to loss of offsite or onsite
pcwer. The logic is designed such that the third
undervoltage condition within a 2-h period initiates a
load shed but does not trip the diesel generator
breaker. The design has been recently changed such
that, instead of opening the generator, a pushbu+. ton
has been provided at the sequencer which resets the
counter in the logic system to zero, thereby allowing
three more undervoltage conditions to be recognized.
The intent of this system is to address the start
limitations imposed by the motor manufacturer and
attempts to prevent repetitively automatically starting |hlarge motors due to an intermittent undervoltage
condition on the 4.16-kV bus. The intermittent
undervoltage condition is considered credible only due
to a defect in the excitation system of the diesel
generator, and under this condition an automatic
stopping or resequencing is justified in order to allow
inspection and correction, as required, of the excitor
prior to continuation of operation. Subsection 8.3.1
has been revised.

C. There is no requirement to provido a separate sequencer
for offsite and onsite power sources because noth
sources are supplying power to common buses AA02 for

htrain A and DA03 for train B. On each bus are four
potential transformers to monitor the phase-to-phase
voltages with the potential transformer secondary
output fed to the nequencer.

There is no sneak circuit in the design that could
render both onsite and offsite power sources |h
unavailable for the following reasons:

1. No circuit from either the offsite power source or
onsite power source circuit in directly interlocked
to the nequencer logic circuit.

O

Q430.69-2 Amend. 7 5/84
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2. The only association of either the offsite or the
onsite power source to the sequencer is through the
four potential transformers on the bus (common bus

() to both sources) which sense the bus voltage.

3. Except for output relays which are
electromechanical, all components are solid state

,

devices of high reliability.

O-
The sequencer supplier, Consolidated Controls
Corporation, is an experienced designer and
manufacturer of reactor protective equipment using high
quality components. A test prototype of the sequencer
was subjected to seismic tests and environmental
qualification tests (aging) with an indicated qualified
life of 41 years in accordance with IEEE 323-1974 and
344-1975. The same samples were used in a
comprehensive functional test and the sequencer
operated successfully in accordance with design logic.

The sequencer is provided with two manually actuated
testing modes, the system mode and sequencer mode. The
system mode includes the starting of the diesel

O- generator. In the sequencer mode indicating lights
which indicate actuation of each step (illuminating at-
its assigned step) will demonstrate that the step logic
is functioning properly. During tests all sequencer
output relays are blocked.

In addition to the manual testing system, the sequencer
has a built-in automatic test insertion (ATI) feature.
The automatic testing feature provides a continuous
surveillance of the system operations from the input to
output circuits. A failure of.any circuitry will stop
the ATI operation, and ATI failure is indicated and
alarmed.

/U) With the above features of the sequencer, any
malfunction of the circuitry is sensed immediately,
thereby ensuring proper opration of the sequencer when
needed. ~Since the sequencer components are essentially
all solid state, the-failure rate of the sequencer is
considered extremely low.

k'
A description of the load sequencer logic, circuitry,
and components is provided in the following excerpt
from the instruction manual for the sequencer.

[
'

r_j

Q430.69-3 Amend. 7 5/84
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EXCERPT FROM INSTRUCTION MANUAL FOR
SAFETY FEATURE SEQUENCER BOARD

1.0 GENERAL

The safety features sequencer subsystem (SFSS) monitors bus
voltage and the safety injection signal (SIS). When required,
the SFSS will automatically shed bus loads, start a diesel
generator, and sequentially reconnect applicable loads to the
voltage bus. The status of the SFSS is displayed on a manual
test panel. In addition, the SFSS is continuously tested
automatically by an automatic test insertion (ATI) subsystem.
This subsystem ensures that the SFSS will be ready to function
in the event of an SIS or bus undervoltage condition.

The logic diagram (figure 430.69-1) describes the operation of
the SFSS. In normal plant operation all status equipment input
contacts are open, and indicator lamps on the manual test panel
are extinguished. When using the logic diagram, it is assumed
that a logic 1 is the energizing or energized condition, while a
logic 0 is the deenergizing or deenergized condition.

The plant loads are normally connected to a voltage bus through hcontacts of energized control relays in the termination cabinets.
If the control relay contacts are closed, the load is connected;
if the contacts are opened, the load is disconnected. When a
disconnected load is to be connected, a control relay is
energized by the operation of the sequencer.

1.1 LOSS OF OFFSITE POWER (LOP)

The SFSS monitors the four bus voltage inputs. The two out of
four (2/4) logic contains the bistable modules that detect the
loss of voltage and the actuation modules that will provide
activation if at least two bistables detect the loss of power.

Three sets of four bistables (see sheet 1 of figure 430.69-1) h
are used; one set is adjusted to detect a voltage loss of 88.5
percent (third-level voltage), the second set is adjusted to
detect a voltage level of 86.5 percent (second-level voltage),
and the third set is adjusted to detect a voltage level of 70
percent (first-level voltage). Any single third-level voltage
detection that is present for at least 5 s provides a system
alarm and activates the local UNDERVOLTAGE lamp on the manual
test panel. Likewise, any single first-level voltage detection
immediately activates the alarms. Any 2/4 actuation due to a
second-level or first-level voltaye detection provides a logic 1
2/4 active signal which is applied through an inverter to the
TEST MANUAL pushbutton five-input AND gate (see sheet 2 of h

Q430.69-4 Amend. 7 5/84
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figure 430.69-1). With the 2/4 active signal at logic 1, the r

AND gate is disabled and no test functions are possible.,

!

.(~5 If a second-level voltage is present for at least 20 s and the,

(_) diesel generator breaker is not closed (logic 0), a logic 1 is'

;
;. applied through an OR gate to set a memory latch. Likewise, if j

a first-level voltage is present for 0.75 s, the memory latch is
set. With the memory latch set, a logic 1 is present at the M
output. This logic 1 is applied through an OR gate to an AND

;(S gate whose second input is a logic 1, since no test functions
| (_f can be activated. (The logic 0 from the TEST BLOCK D-G ENGINE
' ,

AND gate is logic 0 which is inverted to logic 1.) The AND gate i

is enabled, providing the diesel generator rtart signal. The
output of the memory latch AND gate is also applied as a logic 1,'

| to one input of a three-input AND gate.

The logic 1 from the memory latch is also applied to energize
undervoltage (U/V) relays for external use, lighting the U/V
lamp on the manual test panel. The logic 1 from the memory t

| latch is also applied to an AND gate, tnrough two delay i
[ circuits. The AND gate is enabled 0.2 s after the memory latch

is set and remains enabled for 1 s, providing the logic 1 to
output relays to trip the 1E and non-1E breakers, thus shedding

' T]sj the loads from the bus (4.16-kV motors, 480-V 1E motors, and IEf

load center secondary breakers including the non-1E dieseli

backed load center secondary breakers).

| The logic 1 from the memory latch is applied, after a 10 ms
! delay through an OR gate to several logic circuits:

t

, A. An AND gate, whose second input is derived from the SIS
!

detection circuit. With no SIS condition present, the
second input to the AND gate is logic 1, resulting in
the AND gate being enabled 10 ms after the memory latch '

is set. The logic 1 output from the AND gate is
inverted to logic 0, thus disabling all of the step 1-9

; and IB-9B logic, preventing the activation of any 1-9() or 1B-9B output relay.

B. An AND gate whose.second input is the U/V signal from
the memory latch AND gate, delayed 0.5 s. After the
delay, the AND gate is enabled, providing the logic 1

i diesel generator breaker auto closure permissive
! ('') signal, allowing the diesel generator breaker to be, \_/ closed when ready.

| C. An.AND gate whose second input is an SIS signal. Withno SIS condition present, this AND gate is disabled.
!

,

~

D. An AND gate, through an inverter which applies a logic,

~l 0, disabling the gate.
'

|

Q430.69-5 Amend. 7 5/84
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E. To the TEST U/V pushbutton logic, which in disabled as
previously described.

The logic 1 output of the AND gate of item A above in also
applied to one AND dato directly and to one AND onte after a
0.5-s delay. These two AND gates will be enablud after the
diesel generator breaker in closed. With the breaker closed,
the 2/4 logic in disabled, and the AND gates are enabled,
providing a logic 1 after the 0.5-a dclay to the stop timing
bus, activating the acquencor to provide logic 1 to energizo
relays 1A-9A and IC-9C ctops. The activation of the IA-9A
relays sequentially is applied to a flashing AND gate (soo the
logic associated with steps SA and SC on the logic diagram),
enabling the gate to flash the associated SEQ STEPS INDICATION
lamp of the manual test panel. Each output stop of the
sequencor is maintained as long as the nequencor in activo. The
output relays associated with stops 1A-9A are thorofore
maintained energized, maintaining the 1A-9A lamps flashing. The
output relays associated with IC-90 are activated for only 1 s,

since the delay circuit at the input to the relay drivo AND gate
will be disabled by the inverted logic 1 when the 1-a delay
timor timos out. The outputs of the C rolayn are applied
through an OR gate-AND gato intch that maintaina the 1C-9C lamps
flashing even when the relay in doonorgized. |g
The three-input AND gate that providen the block auto / manual
signal is enabled for 36 n. One input in the logic 1 dional
generator start signal. A nocond input in alwayo logic 1 if a
U/V and SIS condition are not procent simultaneously. The third
input in logic 1, derived from the memory latch AND gate, for
36 a after the diocol generator breaker in closed. The result
of the logic in that any tent modo is prevented from being
activated at least 36 s after the U/V condition in detected, a
period greator than that required to comploto the noquencer
operation.

At the end of the sequencer (laot ctop) and 1.2 a inter, the
delayed logic 1 from the last otop timor is applied to ranet tho |||memory latch, thuo removing the logic 1 from the M output of the
memory latch, removing the U/V levol nignal, than dinabling the
step timing bus, rocotting the coquencor, doonorgizing the
output relayo, and extinguiching the SEQ STEPS INDICATION
lampn.

O1.2 SAFETY INJECTION COfjDM I_ON_(1.OCA1

When an SIS in procent from olthor train A or train B, the
coquencor operatoo in essentially the namo mannor as for a U/V

,

condition with neveral notable differencos:

O

Q430.69-6 Amend. 7 5/04
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A. The SIS applied through the two-input OR gate and the

two-input AND gate turns on the diesel generator as in
a U/V condition. However, with no U/V condition, the

r^N diesel generator breaker auto closure permissive signal
() is not generated and the diesel generator is not placed

online.

B. The SIS lights the SI SIGNAL lamp on the manual test
panel and activates the SI maintained relays. The SI

(~)s momentary relays are energized and then deenergized 1 s( after activation when the 1.0-s timer times out, thus~

disabling the SI momentary AND gate.

C. The SIS logic 1 signal is applied, after a 90-ms delay,
to an AND gate whose second input is logic 1 when no
U/V condition is present. The resultant logic 1 from
this AND gate is applied, after a 0.5-s delay, to the
step timing bus. With no U/V condition, the step 1-9
and IB-9B relays are no longer blocked. When the step
timing bus is activated by the SIS, all output relays
are energized sequentially, providing the flashing SEQ
STEPS INDICATION lamps 1-9, lA-9A, IB-9B, IC-9C, in the
same manner as described for the U/V condition. At the(~] ond of the sequence the logic 1 from the last step

(_/ delay is delayed 2 s, then inverted to logic 0, thus
removing the enabling logic 1 from the flashing AND
gates for SEQ STEPS INDICATION lamps 1B-9B and 1C-9C,
thus extinguishing the lamps. As long as the SIS
condition is present, the step timing bus is energized,
holding all 1-9 and 1A-9A relays energized and
maintaining the corresponding SEQ STEPS INDICATION
lamps flashing. When the SIS condition is removed, the
step timing bus is disabled, the sequencer resets, and
the output relays are deenergized, thus extinguishing
all flashing lamps.

1.3 LOP AND SUBSEQUENT LOCA,
,

(_' This is similar to " LOP only" operation except:
A. If a LOCA occurs during sequencing, the sequencer will

reset for 0.8 a and restart to sequence all LOP plus
/, LOCA loads until the sequence is completed.

B. If a LOCA occurs after the sequencer is timed out and
the sequencer is reset, the sequencer will restart by
the SIS and sequence those loads required for LOCA. Noload shed will occur (because voltage is present at the
4.16-kV bus).s

,
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NOTE: This conforms with the NRC requirement that no load

shed is allowed when loads are already connected to
the diesel generator bus.

1.4 LOCA AND SUBSEQUENT LOP

A. After receiving the SIS:

1. Start diesel generator.

1. Start sequencing (0.1-s delay).

B. If during sequencing an LOP occurs:

1. The sequencer resets immediately and sheds all
loads then sends a second signal to start the
diesel generator (even through the diesel generator
is already running from item A.1 above).

2. Trips preferred incoming breakers and closes diesel
generator breaker:

a. The sequencer resets immediately and sheds all
loads; sends a second signal to start diesel |hgenerator (even though the diesel generator is
already running from item A.1 above),

b. Trips preferred incoming breakers and closes
diesel generator breaker.

c. Starts sequencing (0.8-s delay minimum) (all
output relays will be energized).

d. Resets the undervoltage signal (after 36 c).

3. If LOP occurs after the sequence is completed, the
sequencer operates as paragraph 1.4.B above.

1.5 TEST CONDITIONS

The manual test panel can simulate a U/V or SIS condition and
test either the sequencer only or the plant system. For any
test, the TEST MANUAL pushbutton is depressed before any other
test selection can be made. Referring to sheet 2 of figure h430.69-1, the five-input AND gate associated with the TEST
MANUAL pushbutton is enabled when no manual reset is in effect,
no real SIS or U/V condition is present, no active 2/4 first- or
second-level voltage is detected, and the pushbutton is
depressed. With the AND gate enabled, it is latched through an
OR gate feedback and the TEST MANUAL lamp is lighted. With the
AND gate latched, a logic 1 conditioning level is applied to the

Q430.69-8 Amend. 7 5/84
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other test pushbutton AND gates. The latched AND gate also
provides a blocking signal that blocks the activation of all
output relays. With all relays blocked, the resultant logic 0

r~ from the 18-input OR gate is inverted, lighting the OUTPUT
(_},/ RELAYS BLOCKED lamp on the manual test panel. In the system

test mode, the block signal is removed from selected relays and
load activation will take place.

1.5.1 TEST SEQUENCER MODE
(.
(_) To test the sequencer only, the TEST MODE switch is set to the

SEQ position, lighting the SEQ lamp. In the SEQ position, a
logic 1 is applied to a two-input AND gate whose second input is
a logic 1 from the test manual AND gate, thus enabling the
gate. With this AND gate enabled, the resultant logic 1 is
applied to a series of AND gates (two gates shown typically in
figure 430.69-1) that will be enabled when the specific
sequencer step is activated, providing a steadily lighted SEQ
STEPS INDICATION lamp, signifying that a test sequencer mode
test is in effect. The logic 1 from the SEQ position of the
TEST MODE switch is also applied as a conditioning input to two
AND gates associated with the TEST U/V and TEST SI pushbutton
switches.

O(_ ,/ 1.5.1.1 Sequencer Mode U/V Test

Depressing the TEST U/V pushbutton enables the sequencer mode
AND gate, providing a logic 1 through an OR gate to a
three-input AND gate. With the test manual AND gate latched and
no U/V or SIS condition present, the AND gate is enabled and
latched through an OR gate. The latched logic 1 lights the TEST
U/V and U/V SIGNAL lamps and is also applied to an AND gate
whose second input is a logic 1 when the sequencer is not in the
test system mode. The resultant logic 1 is delayed 0.1 s and
applied to the U/V AND resultant logic 1 is delayed 0.1 s and
applied to the U/V AND gate. When the TEST D-G BRKR CLOSE
pushbotton is depressed, its associated AND gate is enabled andI~

k -)/ latched, lighting the TEST D-G BRKR CLOSE lamp, providing a
diesel generator breaker closed signal through an OR gate, and
setting up the U/V operation of the sequencer as described in
paragraph 1.1. The SEQ STEPS INDICATION lamps are steadily
lighted instead of flashing, as the sequencer operates, with the
output relays blocked as described in paragraph 1.3.,,

I )
At the end of the sequence, the last step logic 1 is inverted\_/ o

and applied as a logic 0 to the test manual AND gate. A logic 0
applied to the AND gate unlatches the gate, thus removing the
logic 1 from the U/V sequencer AND gate, removing the test U/V
condition, and extinguishing the 1A-9A and 1C-9C SEQ STEPS

(~'} . INDICATION 1 amps.

Q430.69-9 Amend. 7 5/84
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1.5.1.2 Sequencer Mode SIS Test

Depressing the TEST SI switch enables logic circuitry similar to
that for the TEST U/V condition described in paragraph 1.3.1.1.
In this case the TEST SI lamp and SI SIGNAL lamp are lighted.
The logic 1 output of the TEST SI sequencer AND gate is applied
through an OR gate as the SI-A signal to activate the step
timing bus, energizing the sequencer, providing the steadily
lighted SEQ STEPS INDICATION lamps. When the sequence is
complete the TEST MANUAL AND gate is deenergized as described in
paragraph 1.3.1.1, removing the SIS test condition, and sll
lamps are extinguished.

1.5.2 TEST SYSTEM MODE

During any system test mode, selected output relays are
energized and all output relays become unblocked. Any activated
relay will activate the corresponding plant load. This possible
activation of plant loads is indicated by the flashing SYS lamp
and the flashing of any selected SEC STEPS INDICATION lamp / relay.

With the TEST MODE switch in the SYS position, no active U/V or
SIS condition detected, and the TEST MANUAL pushbutton
depressed, the three-input AND gate associated with the SYS |hposition is enabled and latched, providing a conditioning
logic 1 to the system mode TEST SI and TEST U/V AND gates, a
conditioning logic 1 to no pairs of TEST OUTPUT SWITCHES, and
logic 1 through an OR gate and an inverter as the block output
relay signal.

1.5.2.1 System Mode U/V Tests

In the system mode, when the TEST U/V m:shbutton is depressed,
the system mode AND gate is enabled, and the resultant logic 1
latches the subsequent AND gate for O.2 s. The resultant
logic 1 sets the memory latch, providing a logic 1 through an OR
gate to latch the TEST U/V AND gate, providing a logic 1 to an
AND gate whose second input is the test U/V AND gate, providing h
a logic 1 to an AND gate whose second input is the test U/V
system signal. The logic 1 from the memory latch will generate
the start diesel generator signal unless blocked by the
activation of the TEST BLOCK D-G ENGINE pushbutton switch. .

After the 0.2-s pulse from the TEST U/V pushbutton is complete, h
the second input to this test U/V AND gate is logic 1, enabling
the gate, providing the U/V level to activate the step timing
bus and block the activation of relays 1-9 and 1B-9B as
previously described for the normal U/V condition. The
completion of the 0.2-s test U/V system pulse (logic 0) is
inverted and applied through an enabled AND gate and an OR gate hto reset the memory latch, preventing load shed.

Q430.69-10 Amend. 7 5/84
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With the step timing bus enabled, the sequencer begins its
operation. With the block output relay logic 0 in effect, the,

only step AND gatos that can be enabled are those whose second
#

input is derived from one of the 1A-9A or IC-9C TEST CUTPUT ,

.( ): - SWITCHES. The enabled AND gate activates the flashing logic to
flash the selected SEQ STEPS INDICATION lamp. At the end of the

;
~

thus disabling all test mode AND gates, and the selected relays
sequencer operation, the TEST MANUAL AND gate, is unlatched,

-

are deenergized and all flashing lamps are extinguished.

() 1.5.2.2 ' System Mode SI Tes_ts
;

The operation of the logic for the SI system test mode is
essentially the same as that of the U/V system test mode. TheSI system test signal is generated by depressing the TEST SI '

,

pushbutton, eventually latching the TEST SI system AND gate to
enable the step timing bus. The U/V timing bus is also enabled

1

since no U/V condition is in effect. The only relays and
!

;

associated lamps that are activated are those selected by the
activation of the corresponding TEST OUTPUT SWITCHES. For the !

system mode SI tests, all TEST OUTPUT SWITCHES may be
activated.

1.6'O FUNCTIONAL DESCRIPTION OF ATI OPERATION i

The ATI consists of three wire-wrap modules, 6N362-1, 6N363-2,and 6N364-3. It is powered by a 5-V dc, 3-ampere power supplywhich is located on the mounting frame in logic cabinet 2. TheATI simulates field input signals generated from an input table i

PROM. Figure 430.69-2 is a functional block diagram of the ATIsabaystem. The 10-Hz clock starts a counter which generates the
proper addresses for the input table PROM, the timing PROM, and
the output table PROM. . Signals from the input table PROM are-
"ORed" with the actual signals from the' logic modules. ,

The
timing or clock signal for the input table PROM is generated by

-

the same 1000-Hz crystal oscillator used in the logic circuits. '

The signal is divided down to 10 Hz-which is the system clock
Os The 10-Hz clock also goes to an ATI strobefor the ATI.

generator, which generates a 2-ms pulse every 100 mm. This 2-masignal pulses the output of the logic (input.to the relay
'

drivers) by'"ANDing" the 2-ms pulse with the output signal which
has been generated due to the simulated input signal from-the-

input table PROM. This output 2-ms signal is not sufficiently
-

- r^) long to activate the~ output relays. This output signal also-is(_j applied to a comparator circuit, where it is compared to an ioutput signal generated by the output table PROM. if the'aignal
output from the-output table PROM and the simulated output

!signal from the logic output are not equal, an ATI FAILURE
isignal is generated.. '

''r'

v

'Q430.69-ll Amend. 7 5/84
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The ATI FAILURE signal resets the logic modules and stops the
ATI clock which stops the ATI. This signal also stops the ATI
DISPLAY at the step number corresponding to the failure
occurrence, and the display is continuously on. The step number g
at which the ATI display stops will be an indication of where in W
the circuitry the failure has occurred. At the end of the ATI
test sequence, the timing counters, the PROMS, and the ATI
display are momentarily reset and the ATI test sequence begins
again.

If an undervoltage or SIS condition trip signal comes into the
sequencer, the ATI in turned off by these signals. A momentary
reset is applied to all the logic modules to reset the counters,
timers, and shift registers. The ATI strobe generator output
goes to a maintained high signal (logic 1) which is "ANDed" with
the real output signal from the logic modules to activate the
relay driver and, subsequently, the output relay. When the
active signal is removed, the ATI may be started again by
depressing the ATI RESET switch.

O

O

O

O
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VEGP-FSAR-Q

Question 430.70

FSAR paragraph 8.3.1.1.3.H states that the diesel generators are
of the type and size that have been previously used as standby

(~)%(, emergency power sources in other nuclear power plants. Identify
the other nuclear power plants referred to and provide a
comparison of the two machines which address the requirements
given in sections 5.4.2, 5.4.3, and 5.4.4 of IEEE 387-1977. If
there are any differences between the two machines provide the

rx additional tests and/or analyses required by these sections of
' (,,) the IEEE standard.

Response

The following is a list of' selected Transamerica Delaval, Inc.,
(TDI) engines, model DSRV-16-4, which have been or are being
used in nuclear standby service. Of this list, the
installations noted with asterisks have been or are in the
process of being qualified. The Nuclear Regulatory Commission-
Power Systems Branch should have documentation on these
installations, since several of these facilities are ahead of
VEGP in the licensing process.

Rated hp
Own_eg Installation TDI Engines Rated kW at 450 rpm

Mississippi Grand Gulf *74033-36 7000 9755
Power & Light

Carolina Shearon 74046-49 6500 9075
Power & Light Harris

,

Duke Power Catawba *75017-20 7000 9755

TVA. Bellefonte *75080-83 7000 9734

(' N - WPPSS Unit 1 75084/85 6300 8742
LJ

Texas 'Commanche Peak *76001-4 7000 9754
Utilities

Georgia Power VEGP 76021-2871 7000 9700
(''} 76022-2872

>$_/ 76023-2873
76024-2874

*One or more engines at these1 installations has been operated.
~ Generators for' engines'74033 through 77035 are manufactured

^

= ( 'l |by NEI-Parsons'Peebles of Cleveland, Ohio. All are frame
( ,/ size 190.

-Q430.70-1- : Amend. 7 5/84
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VEGP-FSAR-Q

The VEGP diesel generators also are model DSRV-16-4 with a full
load rating of 9700 bhp at 450 rpm. The generator is
manufactured by Parsons Peebles, frame size 190. There are no
major differences between the VEGP and Grand Gulf diesel
generators. Field performance / acceptance testing of the diesel
generators is described in section 1.9 and paragraph
8.3.1.1.3.H.

O

|

~

O

O

O
:

O
!
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VEGP-FSAR-Q

Question 430.71

In ESAR paragraph 8.3.1.1.8.B you reference calculations that
[h have been made which indicate that motors rated to start at 80
'k- percent of their nameplate voltages will not be provided power

at less than their capabilities. Provide the results of those
calculations when the 80 percent motors are started on the
diesel generators and when they are started on the offsite
sources. For the offsite power calculations assume the 4.16-kVs'
bus voltage is at the setpoint of the degraded voltage relays
prior to motor starting.s

Response

The motors identified in the referenced paragraph of the FSAR
are all small (< 20 hp) motors fed from motor control
centers. As indicated in the response to question 430.68, with
the 4.16-kV bus at 0.866 per unit (bus base), which is the
degraded voltage relay setpoint, the worst case voltage at the
motor control center load level under starting conditions is
0.863 per unit (on motor base) which is 0.063 higher than thes

0.80 required by those motors for successful starting.
O Since these motors are connected to motor control centers, these

loads are energized at the 0.5-s sequencer step as indicated in
figure 9.3.1-2. Table 8.3.1-2 indicates that the voltage at the
diesel generator terminals (which for all intents and purposes
is the same voltage as at the 4.16-kV bus) is at least 0.899 per
unit (mus base) at the 0.5-s step. Since this voltage is 0.033

_per unit higher than that analyzed under degraded offsite
voltage conditions, proper motor starting capabilities are
substantiated.

,

'V.

p
'V

!. [ T
^ (_f

Q430.71-1 Amend. 7 '5/84'
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VEGP-FSAR-Q

Question 430.72

For the centrifugal charging pumps you state that the pump brake
O' . horsepower exceeds the nameplate rating of the motor (670 hp and

'600 hp, respectively) but is within the capability of the motors,

which have a service factor of 1.15. The service factor applied,

; - to a motor allows it i > deliver greater than rated horsepower *

without damaging its insulation system when operating at its
nameplate voltage. It is not, however, capable of delivering'' this same horsepower at reduced voltages. Therefore, justify
operation of this motor at reduced voltages down to the settings
of tre degraded voltage relays.

Response

In accordance with NEMA MG-1, the motors of the centrifugal
charging pumps will function continuously at 90 percent voltage
(degraded voltage relay setting).

LO
i-

'
.

.y

O

'

.

|
:

|
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VEGP-FSAR-Q

Question 430.73

- Regarding motor-operated valves with power lockout:
(_) A. Provide or reference motor control schematic drawings

for the valves listed in FSAR paragraph 8.3.1.1.11.A
which show the power lockout capability at the main
control board. Describe the technique used to lock the
power out, and describe the redundant valve position

(~% indication and their power supplies provided for eachs_) valve.

B. Clarify that the power is locked out to the accumulator
isolation valves identified in paragraph 8.3.1.1.ll.B
by drawing the circuit breaker from the motor control
center during startup and maintaining it in the racked
out position during reactor power operation.

C. Identify how the accumulator isolation valve circuits
comply with each position given in Branch Technical
Position ICSB-4 (PSB) and provide or reference motor
control schematic drawings for the valves. Identify
the redundant power supplies provided to the position

( } indicators of each vt.lve.

Response '

The following elementary diagrams detail the circuitry
associated with the valves listed in section 8.3.1.1.ll.A:

A. Eniergency core cooling system (ECCS) valves and
relative figure numbers.are listed below:

HV-8806 Figure 430.73-1
HV-8835 Figure 430.73-2
HV-8802A Figure 430.73-3s

( HV-8802B Figure 430.73-4
HV-8840 Figure 430.73-5

-

HV-8809A Figure 430.73-6
HV-8809B Figure 430.73-7
HV-8813 Figure 430.73-8

(' N
\d ' . Power lockout for the ECCS valves is attained at'themain control board through the use of a lockout

' switch.

Redundant indication is provided at indicator light-

, [~ ) boxes ZLB6 and ZLB7 which are mounted on the main
control board.\- The power supplies.for these light s

Lboxes are: from 1 ermination cabinets which are supplied -t

, Q430.73-1. Amend. 7 5/84
..
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VEGP-FSAR-Q ||

power from 120-V distribution panels located in Class
lE motor control centers (one per train). The
termination cabinet is not powered from a motor control
center providing main power to any valve listed above.
The second position indication is powered from the
motor-operated valve control circuit.

B. Paragraph 8.3.1.1.11 has been revised to indicate that
the circuit breakers will be disengaged from the bus,

gthereby attaining power lockout for the accumulator
isolation valvet during reactor power operations.

C. The accumulator isolation valve circuits conform with
Branch Technical Position ICSB-4 (PSB) by virtue of:

1. K621 and K603 relays for automatic valve opening.

2. Handswitch indicator lights for visual valve
indication.

3. Critical function alarm with periodic reflash for
independent audible and visual alarm.

4. Relay K603 automatic prevention cf velve closure. h
Motor control schematic drawings and drawings for the
critical function alarm have been provided jn figures
430.73-9 through 430.73-12.

Redundant indication and power c.upply prov:.ded tc the
position indicators of valves are:

1. Motor-operated valve control handswitch indication
light, feed from control circuit.

2. Monitor light (on main lighting board), fed from
termination cabinet.

O3. Critical function alarm (periodic reflash), fed
from annunciator panel (dc and diesel generator-
backed ac powered).

O

O

Q430.73-2 Amend. 7 5/84
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VEGP-FSAR-Q

Question 430.74

Regarding the containment building electrical penetrations:

'( A. In FSAR paragraph 1.9.63.2 you state that the fault
current in low energy level control circuits and
instrument circuits is limited and does not need backup
overload protection. The fault currents in question
should be limited to a value which is less than the

. continuous rating of the penetration (to maintain
. mechanical integrity). If the currents are limited by

transformer impedances, the transformers should be
capable of carrying that value of the fault current
indefinitely. Verify that the above is the case.

B. Provide a single-line diagram of the penetration
protection circuits associated with the protection
curves given in sheets 1, 2, and 3 of figure 8.3.1-7.
Show the primary and backup penetration overcurrent
protection devices in these diagrams.

2C. The I t curves shown in figure 8.3.1-7 are identified
as penetration conductors. The curves used should be
the actual thermal capability curves of the penetrationek, . itself (to maintain mechanical integrity). Verify that
this is-the case or else provide these curves. Also
identify how the curves were derived.

D. The table given on sheet 1 of figure 8.3.1-7 lists a,
10-amp circuit breaker, but the protection curves show ,

a 15-amp circuit breaker. Clarify this discrepancy.

Sheet 5 of' figure 8.3.1-7 shows fuses used as backupE.

.overcurrent protection for the load center motor.
feeders. Assuming a circuit-breaker failure and a
single line-to-ground fault, one fuse will open and

. clear the-fault, leaving the' motor operating in a
f/~N single-phase condition. It-is'not clear from the(

_ curves shown on this figure that the remaining fuses ~ '

.will open be' fore penetration integrity is-lost.
Address this concern. Also clarify what.the maximum
available fault current is for these circuits.

-.

/7 ~

b . F.- ~ The . single--line diagram on . sheet: 6 of figure 8.3.1-7
-shows a No. 3/O AWG penetration, but the thermal
capability curve is labeled as No. 2/O AWG. Clarify.
;this~discrepan~p.

GE !For sheet |8 of figure 8.3.1-7 cla~rify'what the maximum
"r'N. ~availabletfault current 11s at the penetration,b- t

|

Q430;74-1. LAmend. 5/84 {
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H. The 25-amp magnetic-only circuit breaker shown on sheet
12 of figure 8.3.1-7 does not provide redundant
protection over the entire range of the thermal
capability curves for the No. 8 and No. 6 penetration
conductors. Correct this deficiency. Also identify
the maximum available fault currents at the
penetrations for the circuits shown in this drawing.

Response

The following responses correspond to the above questions:

A. The analysis of the control and instrument level
circuits which are connected to containment
penetrations has determined the maximum fault current
avalable at the penetration for each type of control
circuit. Backup overload protection has been provided
for each circuit that has a fault current of a
magnitude which could damage the penetration. Where
backup overload protection has not been provided due to
circuit impedance characteristics, the resultant fault
current can be carried by the penetration conductors
indefinitely with no degrading effects on the
penetration mechanical pressure boundary integrity.

Where fault currents are limited by circuit impedance,
including transformer impedances, the transformer has
not been demonstrated to be capable of carrying that
magnitude of fault current indefinitely. However, the
sequence of events and conditions that would be
required to allow the fault current to increase to a
damaging level should the transformer fail are not
considered credible. Assuming the circuit protective
fuse failed to clear the fault, the necessary events
and conditions include the following:

1. As the fault current causes the transformer to fail
by overheating, the primary winding would have to
fail first by turn-to-turn shorts which could

hincrease the volts per turn. As long as the
-secondary winding does not short in a similar
manner or open up completely, the result could be
an increasing fault current above the maximum
calculated value based on transformer impedance.

2. That increasing fault current must be large enough h
and last long enough to damage the penetration.

3. Taat increasing fault c..rrent must stay small
enough such that it does not open the upstream load
breakers before it damages the penetration.

Q430.74-2 Amend. 7 5/84
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4. Transformer core saturation must have no limiting
effect on the fault current.

<~1 5. Cables transmitting the fault current to the
_) penetration must not fail.

B. Figure 8.3.1-7 has been revised. This revision
providea the single-line diagrams showing primary and
backup penetration protective devices and maximum fault

f currents. Various discrepancies which existed in this1

(,) figure have also been eliminated.

C. The curves in figure 8.3.1-7 represent the actual
thermal capability of the penetration itself to
maintain pressure boundary mechanical integrity based
on the heating characteristics of the identified
conductor (s). The curves were generated by the
penetration manufacturer on the basis that two or three
conductors acting as a circuit were carrying the
indicated current while all other conductors in the
penetration feedthrough were carrying rated current
concurrent with an ambient temperature within the
penetration enclosure of 400 F (exceeds maximum

( 'N, temperature reached within the enclosure during an
\._) accident).

D. See item B above. The 15- amp circuit breaker is the
correct value.

E. The load centers feeding motors inside containment
which utilize fuses as backup protective devices
operate as ungrounded 480-V ac distribution. This is
shown by note 2 of figure 8.3.1-1. Therefore a single
line-to-ground fault does not result in an overcurrent
condition on the affected phase. This figure has been
revised to more clearly demonstrate that the fuses
protect the penetration conductor under any operating,

/ condition.

F. See item B above. A No. 2/O AWG penetration conductor
is the correct size.

_ G. See item B above.
-

_) H. The minimum postulated fault for this circuit is 306
amps. This value exceeds the area where the overlap
exists (less than 190) as shown in figure 8.3.1-7,
sheet 2; therefore, no correction is warranted. The

/__
maximum fault currents have been provided.

/
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Question 430.74

_ (,j\ -

Regarding the containment building electrical penetrations:
t'

A. In FSAR paragraph 1.9.63.2 you state that the fault
current in low energy level control circuits and
instrument circuits is limited and does not need backup
overload protection. The fault currents in question
should be limited to a value which is less than the

4
continuous rating of the penetration (to maintain
mechanical integrity). If the currents are limited by
transformer impedances, the transformers should be
capable of carrying that value of the fault current
indefinitely. Verify that the above is the case.

B. Provide a single-line diagram of the penetration
protection circuits associated with the protection
curves given in sheets 1, 2, and 3 of figure 8.3.1-7.
Show the primary and backup penetration overcurtunt
protection devices in these diagrams.

C. The I 8 t curves shown in figure 8.3.1-7 are identified
as penetration conductors. The curves used should be(' the actual thermal capability curves of the penetration,

t
itself (to maintain mechanical integrity). Verify that,

this is the case or else provide these curves. Also
identify how the curves were derived.

D. The table given on sheet 1 of figure 8.3.1-7 lists a,
10-amp circuit breaker, but the protection curves show
a 15-amp circuit breaker. Clarify this discrepancy.

'

E. Sheet 5 of figure 8.3.1-7 shows fuses used as backup
overcurrent protection for the load center motor
feeders. -Assuming a circuit breaker failure and a
single line-to-ground fault, one fuse will open and
clear the fault, leaving the motor operating in a.N

- {,,_) single-phase condition. It is not clear from the
curves'shown on this figure that the remaining fuses
will open before penetration integrity is lost.
Address this concern. Also clarify what the maximum
available fault current is for these circuits.

T' F.
(m)T The single-line diagram on sheet 6 of figure 8.3.1-7

shows a No. .3/O AWG penetration, but~the thermal
capability' curve is labeled as No. 2/O AWG. Clarify
this discrepancy.

(^N.
G. For sheet'8 of figure 8.3.1-7-clarify what the maximum-

A._)c
available fault current is at the penetration.

m
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H. The 25-amp magnetic-only circuit breaker shown on sheet
12 of figure 8.3.1-7 does not provide redundant
protection over the entire range of the thermal
capability curves for the No. 8 and No. 6 penetration
conductors. Correct this deficiency. Also identify
the maximum available fault currents at the
penetrations for the circuits shown in this drawing.

Response

The following responses correspond to the above questions:

A. The analysis of the control and instrument level
circuits which are connected to containment
penetrations has determined the maximum fault current
avalable at the penetration for each type of control
circuit. Backup overload protection has been provided
for each circuit that has a fault current of a
magnitude which could damage the penetration. Where
backup overload protection has not been provided due to
circuit impedance characteristics, the resultant fault
current can be carried by the penetration conductors
indefinitely with no degrading effects on the
penetration mechanical pressure boundary integrity.

Where fault currents are limited by circuit impedance,
including transformer impedances, the transformer has
not been demonstrated to be capable of carrying that
magnitude of fault current indefinitely. However, the
sequence of events and conditions that would be
required to allow the fault current to increase to a
damaging level should the transformer fail are not
considered credible. Assuming the circuit protective
fuse failed to clear the fault, the necessary events
and conditions include the following:

1. As the fault current causes the transformer to fail
by overheating, the primary winding would have to
fail first by turn-to-turn shorts which could

hincrease the volts per turn. As long as the
secondary winding does not short in a similar
manner or open up completely, the result could be
an increasing fault current above the maximum
calculated value based on transformer impedance.

2. That increasing fault current must be large enough h
and last long enough to damage the penetration.

3. That increasing fault current must stay small
enough such that it does not open the upstream load
breakers before it damages the penetration.

<
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4. Transformer core saturation must have no limiting
effect on the fault current.

. ~ ' , 5. Cables transmitting the fault current to the
'

(_) penetration must not fail.

B. Figure 8.3.1-7 has been revised. This revision
provides the single-line diagrams showing primary and
backup penetration protective devices and maximum fault

f' currents.
(_,1

Various discrepancies which existed in this
/ figure have also been eliminated.

C. The curves in figure 8.3.1-7 represent the actual
thermal capability of the penetration itself to
maintain pressure boundary mechanical integrity based
on the heating characteristics of the identified
conductor (s). The curves were generated by the
penetration manufacturer on the basis that two or three
conductors acting as a circuit were carrying the
indicated current while all other conductors in the
penetration feedthrough were carrying rated current
concurrent with an ambient temperature within the
penetration enclosure of 400 F (exceeds maximum

(' ' ., temperature reached within the enclosure during an-

j accident).
D. See item B above. The 15-amp circuit breaker is the

correct value.

E. The load centers feeding motors inside containment
which utilize fuses as backup protective devices
operate as ungrounded 480-V ac distribution. This is
shown by note 2 of figure 8.3.1-1. Therefore a single
line-to-ground fault does not result in an overcurrent
condition on the affected phase. This figure has been
revised to more clearly demonstrate that the fuses
protect the penetration conductor under any operating
condition.,

L)
F. See item B above. A No. 2/0 AWG penetration conductor

is the correct size.

_ C. See item B abcVe.
J H. The minimum postulated fault for this circuit is 306

amps. This value exceeds the area where the overlap
exists (less than 190) as shown in figure 8.3.1-7,
sheet 2; therefore, no correction is warranted. The

~

maximum fault currents have been provided.
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