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Mr. George W. Knighton, Chief
Licensing Branch No. 3r

Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50 499
Minutes from September 9 & 10, 1985
Meeting Between NRC Power Systems
Branch (PSB), Bechtel and HIAP in
Bethesda to Resolve Ocen Items

Dear Mr. Knighton

On September 9 & 10, 1985, a meeting was conducted in your offices
between the Power Systems Branch 'PSB) - Mechanical Section of the NRC,
Houston Lighting & Power Company (llIAP) and Bechtel. This meeting was
requested by both H1AP and the NRC to resolve open items and discuss
responses to Requests for Additional Information (RAI's) previously
submitted to your staff by HIAP.

Attachment 1 to this letter provides a list of the open items from the
PSB-Mechanical Section. Attachment 2 provides responses to these open items
and RAI's which were discussed during the meeting. Also included in
Attachment 2 are the marked up PSAR pages and/or question responses which
reflect the discussions during the meeting.

It is our understanding that all but three of our responses to your
questions /open items (which are detailed in Attachment 1) were satisfactory
with appropriate revisions incorporated as discussed during the meeting and
as identified in Attachment 2. For the three items that were not resolved
during the meeting (items 41, 42, and 43 from Attachment 1), information to
support closure / resolution of these items is also included in Attachments 2
and 5. In addition, note that item 14 has been changed to " confirmatory" and
that as stated in the revised response to NRC Question 430.25N (see attachment
#2), H1AP will provide the NRC with written confirmation from the vendor.
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Attachment 3 provides a copy of the P&ID for the Bulk Gas Storage
Subsystem, attachment e4 provides a copy of the HL&P consultants letter on
testing of sulfur content and attachment #5 provides a copy of the diesel
generator performance methodology under meteorologica$ or accident conditions.

| If you should have any questions concerning this matter, please contact
Mr. Michael E. Powell at (713) 993-1328.'

Very trtTP ygurs,

Mark R. senburg
Manage r, uclear Ll ing

MRW/MEP/b1

Attachments: (1) List of NRC Open Items (PSB Mechanical) |
(2) HL&P Responses and Resolutions

to the NRC Open Items (PSB Mechanical)
(3) Bechtel Drawing P&ID for the

Bulk Cas Storage subsystem 6T180F00015
(4) Copy of consu,1 tant's letter on testing

i of sulfur content
| (5) Summary of the Diesel Generator Performance
| Methodology
| |
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| cc:

*Hugh L. Thompson, Jr. , Director J.B. Poston/A vonRosenberg
| Division of Licensing City Public Service Board
| Office of Nuclear Reactor Regulation F.O. Box 1771

U.S. Nuclear Regulatory Commission San Antonio, TX 78296
Washington, DC 20555

Brain E. Berwick, ! squire
Assistant Attorney General for* Robert D. Martin "

i

l Regional Administrator, Region IV the State of Texas
Nuclear Regulaatory Commission F.O. Box 12548, Capitol Station

: 611 Ryan Plaza Drive, fuite 1000 Aastin, TX 78711
| Arlington, TX 76011

Lanny A. Sinkin
3

*N. Frasad Kadambi, Project Manager 3022 Porter Street. N.V. #304
U.5'. Nuclear Regulatory cons.inston Washington, DC 20008
7920 Norfolk Avenue
Bethesda, MD 20814 Oreste R. Firfo,. Esquire

Hearing Attorney
,

Claude E. Johnson Office of the Executt're Legal Director
Senior Resident Inspector /STP U.S. Nuclear Regulatory Commission
c/o U.S. Nuclear Regulatory Commission Washington, DC 20555
F.0. Box 910

| Bay City TX 77414 * Charles Rechhoefer Esquire
! Chairman, Atomic Safety & Licensing Board

M. D. Schwarz, Jr., Esquire U.S. Nuclear Regulatory Commission
taker & Botts Washington, DC 20555
One Shell Plaza

| Houston, TX 77002~ *Dr. James C. Lamb, III
313 Woodhaven Road !

J. R. Newman, Esquire Chapel Hill, NC 27514 -

Newman & Holexinger, P.C.
_

1615 L Street 'N.V. * Judge ''rederick J. Shon ., .

Washington, DC 20036 Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission

Director Office .of Inspection Washington, DC 20555
and Enforcement '

U.S. Nuc4 ear Regulatory Consission Mr. Ray Coldstein, Esquire
Washington, DC 20555 1001 Vaughn Building

807 Brazos
E. R. Brooks /R.L. Range Austin, TX 78701

,

Central Light & Power Company
F.0. Box 2121 Citizens for Equiteble Utilities, Inc.
Corpus Christi, TX 78403 c/o Ms. Peggy Buchorn ._

Route 1. Box 1684 '
'

H.L. Peterson/C. Fokorny Brazoria,1DC 77422
City of Austin
F.O. Box 1088 * Docketing & Service Section
Austin, TX 78767 office of the Secretary

U.S. Nuclear Regulatory (essission
Washington, DC 20555 -

* Attachments 1 through 5. All others, attachments 1 & 2
.
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SOUTH TEXAS UNITS 1 AND 2
OPEN ITEM LIST'

(MECHANICAL)

4

,

1. List of Open Items ,

The comunication system capabilities - listing of safety-related areas,1.
design characteristics and capabilities of the systems, location of
systetd, performance tests, etc., has not been addressed.
(Sectica 9.5.2.3.1)(0 pen: Category 3a)

, ,

The discussion on the provisions for adequate communications following2.
a design-basis event, including seismic has not been addressed.

,

(Section 9.5.2.3.2) (0 pen: Category 3a)

The frequency of the inservice inspection,(tests, preventive maintenance.3.
ind operability checks is not specified. Section9.5.2.3.3)

?(0 pen: Category 3a) ?
f

The description of lighting systems in safety-related areas is incomplete.4.
(Section 9.5.3.3.1)(0 pen: Categcry 3a)

The description of minimum illumination levels in safety-related areas and5.
access and egress routes; is incomplete. (Section9.5.3.3.2),

'

(Category 3a)

The discussion on the lighting system failure analysis effects resulting6. from accidents, components failure, etc.; has not been addressed.
(Section9.5.3.3.3) (0 pen: Category 3a)

A" discussion on the provisions for adequate 1.ighting following a 3

7.
design-basis event including seismic;,has;not been addressed

!

I

(Section9.5.3.3.4) (Category 3a)

Dust control - Protection of electrical equipment has not b'een fully8.
addressed (Section 9.5.4.1.3.2) (0 pen: . Category 3a)

A discussion on the training program for initial and requalification9.
' training of personnel, as well as replacement personnel responsible for
the operation and maintenan:e of the D/Gs has not been provided.
(Section 9.5.4.1.3.3) (0 pen: Category 3a)

10, Procedures for loading the diesel generator during testing and
troubleshooting have not been provided. (Section 9.5.4.1.3.4)-

(0 pen: Category 1,3a)
,

s
s

'

,
,

%

-

|n,
'

- --- _. _ _ _ _ . _ _ _ 1 _ _ _ _



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

|
\

I
A discussion on the capability of the D/G to operate under all loading '

11. conditions (no load light load and rated load) during extreme service
-

conditions and weather disturbances has not been fully addressed.,

f

(Siction 9.5.4.1.3.5) (0 pen: Category 3a)

The procedures for returning the D/G to an operable status following12. maintenance and/or repairs should incorporate a final equipment check.
(Section 9.5.4.1.3.6) (Confirmatory: Category 7)

13. A description of the preventive maintenance and identification of root
causes of failures programs have not been provided. (Section 9.5.4.1.3.7)
(Category 3a)

14. D/G control and monitoring instrumentation panels capability of instru-
ments to operate in the as installed conditions.
(Section 9.5.4.1.3.8)(Confirmatory: Category 7)

15. The quality group classification of D/G engine mounted auxiliary system
iping has not been specified. (Section 9.5.4.2.3.1.1)

p(0 pen: Category 3a) *

16. The fuel oil draina e tank system has not been adequately described.
(Section 9.5.4.2.3. 2) (0 pen: Category 3a)

17. Internal corrosion protection for the fuel oil storage tanks has not been
provided. (Section 9.5.4.2.3.2.1) (0 pen: Category 3a)

A description of control instrumentation, sensor and alarm testing /i

18.
calibration and operator action upon alarm actud' tion has not been
provided. (Section 9.5.4.2.3.2.2)-(0 pent Category 3a)

i
,

The fuel oil quality procedures and standards used are ndt in conformance19.'

with ANSI N 195, R.G. 1.137 or Standard Technical Specifications
~ (Section 9.5.4.2.3.3.1) (0 pen: Category 3a),

The periodicity (of water removal from the fuel oil storage tanks has not
.

20
been defined. Section 9.5.4.2.3.3.2) (0 pen: Category 3a)

21. The surveillance requirements for cathodic protection system for the
buried fuel oil piping has not been described. (Section 9.5.4.2.3.3.3)
(0 pen: Category 3a),

,

The ability to deliver fuel oil and lube oil during unfavorable environ-22. mental conditions, particularly during floods is inadequately addressed.

(Sections 9.5.4.2.3.4) (0 pen: Category 3a) ,

i

23. The description of the D/G fuel oil storage tank emergency fill line with
|regards to protection from tornado missiles is inadequate. '

(Sectio 69.5.4.2.3.5.1) (0 pen: Category 3a)

l

. -__ , _ . _ _ . . . _ _ . _ . . _ , _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ . _ _ - _ _ _ _ . _
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24. The discussion on minimizing the entrance of deleterious materials into
the fuel oil system during recharging is incomplete with regard to the
emergency fill connection. (Section 9.5.4.2.3.3.2)(0 pen: Category 3a)

25. The description of the D/G fuel oil storage tank emergency fill
connection with regards to refueling procedures to be used.
(Section 9.5.4.2.3.5.3) (Confirmatory: Category 7)

and components quality group classification.
Enginemountedpiping(0 pen: Category 3a)26.
(Section9.5.5.3.1) )

27. Instrumentation and controls - testing frequency and operator action.
(Section9.5.5.3.2) (0 pen: Category 3a)

28. A discussion on permissible leakage rates between D/G cooling system and
other auxiliary systems has not been provided. (Section9.5.5.3.3)
(0 pen: Category 3a)

29. A discussion on the ability of the D/G cooling water and lube oil
systems to maintain standby conditions under extreme service conditions
and weather disturbances has not been provided. (.%ections9.5.5.3.4)
(0 pen: Category 3a)

and components quality group classification.
Enginemountedpiping(0 pen: Category 3a)30.
(Section9.5.6.3.1)

31. Instrumentation and controls - testing and frequency and operator action.
(Section 9.5.6.3.2) (0 pen: Category 3a)

32. A discussion on the measures taken to preclude oil carry-over in the air
start system is not provided. (Section9.5.6.3.3) (0 pen: Category 3a)

33. The inservice inspection preventive maintenance program for air *
starting system air dryers is unacceptable. (Section 9.5.6.3.4)
(0 pen: Category 3a)

34. The design of the D/G control air system with regards to system leakage
and effects of the loss of the system is unacceptable.
(Section9.5.6.3.5) (0 pen: Category 3a)

and components quality group classification.
Enginemountedpiping(0 pen: Category 3a)35.
(Section9.5.7.3.1)

36. Instrumentation and controls - testing frequency and operator actier.s.
(Section9.5.7.3.2) (0 pen: Category 3a)

37. The frequency of the lube oil sampling has not been specified.
(Section9.5.7.3.3) (0 pen: Category 3a)

.

|

'
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38. Verification that D/G auxiliary system piping including L.0. fill points
has been properly identified or marked. (Section9.5.7.3.4)
(0 pen: Category 3a)

and components quality group classification.
Enginemountedpiping(0 pen: Category 3a)39.
(Section9.5.8.3.1)

40. Instrumentation and controls - testing frequency and operator action.
(Section9.5.8.3.1) (0 pen: Category 3a)

,

41. D/G intake protection from fire, gases, etc. is incomplete.
(Section9.5.8.3.3) (0 pen: Category 3a)

42. The effects of an ESF transformer fire on D/G operation is incomplete.
(Section9.5.8.3.4) (0 pen: Category 3a)

43. Degradation of D/G operation due to potential fire.in the D/G building
with a failure of the fire protection system is inadequate.
(Section9.5.8.3.5)

44. D/G exhaust protection from inclement weather conditions has not been
provided (Section9.5.8.3.6) (0 pen: categor;r Ja)

.

45. Description of bulk hydrogen storage system is not provided.
(Section10.2.3.1) (0 pen: Category 3a)

46. A failure modes and effects analysis for turbine bypass system is incom-
plate with regards to spurious valve opening and autor.atic drainage system
fativre. (Section 10.4.4.3.1) (0 pen: Category 3a)

47. The description of inservice inspection program test frequency for the
turbine bypass system. (Section 10.4.4.3.2) (0 pen: Oategory3a)

. .. ._ - _ _ _ . . _ . . _ _ _ . _ . . . . _ _ . . _ _ _ _ _ _ _ _ _ _ _ .. _ . _ _ _____
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Attachment 2
ST-HL-AE-1364
File No. C9.17

HL&P Resoonses and Resolution's to the NRC - Onen Items (PSB-Mechanical)

The following responses and resolution's correspond item for item to the
list of open items in Attachment 1 and the appropriate section of the Draft
SER is referenced:

1. STP has already provided a response to this concern with the
exception of part 5. Refer to STP response to Q040.10 including Table
Q040.10-1.

The STP communication system provides an integrated design that will
provide effective communication between plant personnel in all vital
areas during normal plant operation and during the full spectrum of
accident or incident conditions (including fire) under maximum potential
noise levels. This conforms with the requirements of Standard Review
Plant 9.5.2 (NUREG 0800). The areas (working stations) described by
STP's response to Q040.10 are the only areas in the plant that
communication is necessary to support safe shutdown of the plant or
mitigation of the consequences of an accident. No other areas are
considered to be " vital" with respect to the need for communications, or
are necessary to support safe shutdown or accident mitigation activities.
STP's response, includin5 the list of subject areas, is similar to those
of other previously reviewed plants.

With respect to part 5 regarding performance /preoperational tests for
communications, refer to Section 14.2.12.2 item 19. The response to
Q040.10 will be revised to reflect that these tests are found in
14.2.12.2. (Ref. Section 9.5.2.3.1)

This item is closed.

2. In response to the concern regarding communication system functionality
following a DBE, we note that the STP design is such that it is not
necessary for operators to leave the control room to bring the plant to
safe shutdown during or after a seismic event. Additionally, as stated
in the response to Q430.77N, the following subsystems will be available
during and after a DBE:

1) Sound powered maintenance jacks
2) Hand-held radio transceiver
3) Telephone EPBAX

(Ref. Section 9.5.2.3.2)

This item is closed.

3. Section 9.5.2 and the response to Q430.76N have been revised to
address Inspection and Testing. (Ref. Section 9.6.2.3.3)

This item is changed to confirmatory.

MEP-20
i

,. -__ _ __- _ ___-_ _ - ,



,

Attachment 2
ST-HL- AE-1364
File No. C9.17
Page 2

4. STP has already provided a response to this concern. Refer to Table
9.5.3-1.

The STP lighting system |(s an integrated design that provides adequate
emergency station lightlur, in all areas, from onsite power sources,
required for fire fighting, control and maintenance of safety-related
equipment, and the access routes to and from these areas.

'

This conforms with Standard Review Plan 9.5.3 (NUREG 0800). The areas
(working stations) described by STP's response in Q430.78N and Table
9.5.3-1 represent the only areas in the plant for which lighting is
necessary to support safe shutdown of the plant or mitigation of
consequences of an accident. No other areas are considered to be " vital"
with respect to the need for lighting or are necessary to support safe
shutdown or accident mitigation activities. STP's responses including
the list of subject areas is similar to those of other previously
reviewed plants.

For additional descriptive information related to this concern refer to
Section 9.5.3 and the responses to Q430.80N, Q430.81N, and Q430.82N.
(Ref. Section 9.5.3.3.1)

This item is closed.

5. As stated in our response to Q430.82N and described in Section 9.5.3.2,
STP utilizes an integrated emergency lighting system to provide adequate
emergency station illumination levels. This conforms to Standard Review
Plan 9.5.3 (NUREG 0800) which states that "... the emergency lighting
system (s) is acceptable if the integrated design of the system (s) will
provide adequate emergency station lighting in all areas, from onsite
power sources, required _for fire fighting, control and maintenance of
safety-related equipment, and the access routes to and from these
areas...". Ten foot-candles at work stations and two to five at
access / egress routes are provided via the integrated use of STP's
Essential AC Lighting System and the Emergency DC Lighting System as
described in Section 9.5.3. These areas are provided with lighting
powered from onsite sources as shown in Table 9.5.3.1. (Ref. Section
9.5.3.3.2).

This item is closed.

6. Section 9.5.3 has been revised to include a new Section 9.5.3.3 titled
" Safety Evaluation".

Backup de lighting has been discussed for all areas needing backup
lighting as described in Section 9.5.3.2 and Table 9.5.3-1.

,

MEP-20
I
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Portable de lighting has been discussed in STP'c response to Q430.78N and
in the Fire Hazards Analysis Report (FHAR).

Note that the nonsafety-related DG (the TSG DG) is not common to Unitr I
and 2. One TSC DG is provided for each unit. The only common DG
utilized for lighting is the non-Class 1E DG which powers the yard area
lighting v1.ich is not necessary for any emergency situatien. This DG is
independent of the TSC DC's. (Ref. Section 9.5.3.3.4)

This item is closed..

7. The STP design is such that it is not necessary for operators to leave
the control room to bring the plant to safe shutdown during or after a
seismic event. Note also that the lighting provided in the control room,
auxiliary shutdown panel and transfer switch panel areas have backup power
from Class lE DG's and DC lighting from the eight hour sealed beam
battery packs. These DG's are also protected from the effects of a
seismic event and tornado missile impacts. See also FSAR Section 9.5.3.1
item 2. (Ref. Section 9.5.3.3.4)

This item is closed.

8. The response to Q430.58N has been revised to address housecleaning. In
addition, the diesel and generator control panels are housed in
dust-tight enclosures. (Ref. Section 9.5.4.1.3.2)
This item is closed.

9. The response to Q430.28N has been revised to provide more detailed;

information on training for the emergency diesel generators. (Ref.
Section 9.5.4.1.3.3)

This item is closed.

10. Section 9.5.5.6 has been revised to include the loading requirements of
the DG during testing and troubleshooting. (Ref. Section 9.5.4.1.3.4)
This item is closed.

4

11. The response to Q430.102N has been revised to address this concern.
(Ref. Section 9.5.4.1.3.5)

This item is closed.
'

12. The response to Q430.24N has been revised to incorporate a final
equipment check. (Ref. Section 9.5.4.1.3.6)

This item is closed.

MEP-20
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13. The response to Q430.24N has been revised to incorporate a brief
discussion of the Preventive Maintenance program. (Ref. Section j

9.5.4.1.3.7)

This item is closed.

14. The concern in the past has been vibrations causing instrumentation

7 problems on DG skid mounted panels. As described in the respcnse to
Q430.25N, the panels are not located on the DC skid and they have been
seismically tested as part of their equipment qualification program.
(Ref. Section 9.5.4.1.3.8)

This item is changed to confirmatory.
i

15. Section 9.5.4.1(5) has been revised to reflect the industry standards
which are met by the diesel mounted piping. Also see the revised
response to Q430.47N. (Ref. Section 9.5.4.2.3.1.1)

This item is closed.

16. Section 9.5.4.2 has been revised to reflect a description of the fuel oil
drain tank and transfer pump. (Ref. Section 9.5.4.2.3.1.2)

This item is closed.

17. Section 9.5.4.3 has been revised to describe the project's internal
corrosion protection program for the FOST and AFOST. (Ref. Section
9.5.4.2.3.2.)

,

This item is closed.

18. Section 9.5.4.4 has been revised to reflect the frequency of calibration
for the instrumentation.

This item is closed.

19. The response to Q040.20 provides STP's commitment to the McGuire Tech
Specs with the noted exception. Attachment (4) to this letter provides a
copy of the Consultant's letter which documents the acceptability of the
test method for determining sulfur content. (Ref. Section 9.5.2.3.3.3.1)

This item is closed.

20. Section 9.5.4.4 has been revised to indicate the frequency of water
removal in both the FOST and AFOST. (Ref. Section 9.5.4.2.3.3.2)

This item is closed. '

4

MEP-20
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21. The types of maintenance and testing of the cathodic protection system
have been added to Section 9.5.4.3. (Ref. Section 9.5.4.2.3.3.3)

This item is closed.

22. Refer to Question numbers 40.22, 430.46N, 430.86N, and 430.98N for our
responses to this topic. It is our understanding that the NRC has no
outstanding questions on the design basis flood for STP. (Ref. Section
9.5.4.2.3.4)

This item is closed.

23. Section 9.5.4.3 has been revised to reflect the design of the emergency
fill connection with respect to tornado protection. (Ref. Section
9.5.4.2.3.5.1)

This item is closed.

24. A description of the emergency fill connection was transmitted in letter
ST-HL-AE-1268. Section 9.5.4.3 and Figure 9.5.4-1 (And. 49) reflect the
connection which consists of a filter and a locked closed ASME III valve.
(Ref. Section 9.5.2.3.5.2)

This item is closed.

25. The response to Q430.86N has been revised to state that adequate head is
available on the tank trucks to pump the oil to the emergency fill

-connection. (Ref. Section 9.5.4.2.3.5.3)

This item is closed. -

-

,

26. Section 9.5.5.1 has been revised to reflect the industry standards which
are met by the diesel mounted piping. Also see the revised response to
Q430.47N. (Ref. Section 9.5.5.3.1)
This item is closed.

27. Section 9.5.5.4 has been revised to reflect the frequency of calibration
for the cooling water instrumentation. (Ref. Section 9.5.5.3.2)
This item is closed.

28. The response to Q430.91N has been revised to include a more detailed
discussion of this concern. (Ref. Section 9.5.5.3.3)
This item is closed.

MEP-20
,
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29. The response to Q430.102N has been revised to address this concern.
(Ref. Section 9.5.5.3.4)

This item is closed.

30. Section 9.5.6.1 has been revised to reflect the industry standards which
are met by the diesel mounted piping. Also see the revised response to
Q430.47N. (Ref. Section 9.5.6.3.1)

This item is closed.

31. Section 9.5.6.5 has been revised to reflect the calibration frequency of
the starting air system instrumentation. (Ref. Section 9.5.6.3.2)

This item is closed.

32. Section 9.5.6.2 has been revised to reflect the pre- and after filters
located in the system to prevent oil carryover from the compressor.
(Ref. Section 9.5.6.3.3)

This item is closed.

33. Section 9.5.6.5 has been revised to indicate thi period of inspection for
the air dryer. (Ref. Section 9.5.6.3.4) -

This item is closed.

34. The response to Q430.94N has been revised to reflect the fact that no
instrument air is required to provide the safety trips or support
operation of the diesel in the emergency mode. (Ref. Section 9.5.6.3.5)
This item is closed.

i

35. Section 9.5.7.1 has been revised to reflect the industry standards which
are met by the diesel mounted piping. Also see the revised response to
Q430.47N. (Ref. Section 9.5.7.3.1)

This item is closed.

36. Section 9.5.7.5 has been revised to include the calibration frequency of
the lube oil instrumentation. (Ref. Section 9.5.7.3.2)

This item is closed.

MEP-20
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37. Section 9.5.7.2 has been revised to include the frequency of lube oil
inspection. (Ref. Section 9.5.7.3.3)*

'
L
'

This item is closed.

38. The existing response to Q430.99N is acceptable. The direction for lube
oil filling will be in a procedure wi.tch will clearly identify which
connection is to be used and the appropriate plant personnel will be
trained in their use. (Ref. Section 9.5.7.3.2) '

This item is closed.
i,

,

39. Section 9.5.8.1 has been revised to reflect the industry standards which
are met by the diesel mounted piping. Also see the revised response to
Q430.47N. (Ref. Section 9.5.8.3.1)

4
'

This item is closed.

40. Section 9.5.8.5 has been revised to provide the frequency of calibration
of the combustion air intake and exhaust instrumentation. (Ref.,

. Section 9.5.8.3.1)

| This item is closed.

41. The bulk gas storage subsystem has been reanalyzed to take into
| consideration all gases located at that facility. The results and
i methodology have been incorporated into FSAR Section 9.5.8.3. A further

description of the methodology can be found in attachment #5. (Ref.4

Section 9.58.3.3) HL&P considers this item closed.,

42. As described in Section 9.5.8.3, the ESF transformer fire has been
evaluated using the Halitsky model from FSAR reference 9.5.8-1. This
rndel assumes that the smoke emission from the transformer is 1004 smoke'

and determines the amount of dilution in travel to the intake. Since
this method is used, the combustion products are not necessary in the
analysis. Attachment #5 also provides a reference for this method. Note
also that the effects of fires in other buildings have been incorporated3

i

in the revised section 9.5.8.3. (Ref. Section 9.5.8.3.4) . HL&P considers
this item closed.

43. FSAR Section 9.5.8.3 has been revised.to include the' fire in the D.C.'

building and its effects on the D.C. A further description of the |analysis and the methodology used are provided in attachment #5. (Ref. i
Section 9.5.8.3.5) HL&P considers this item closed.

; 44. Section 9.5.8.2 and Q430.60N have been revised regarding bulk hydrogen
storage to describe the DG exhaust design. (Ref. Section 9.5.8.3.6)

i

j This item is closed,

t

i MEP-20
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45. The response to Q40.37 has been revised and will appear in Amendment 51.
The applicable sections of the Fire Hazards Analysis Report have also
been provided for clarity. (Ref. Section 10.2.3.1)

This item in closed.

46. Table 10.4-4 has been revised to include the spurious opening of the
turbine bypass valve. With respect to the two items shown in your
Section 10.4.4.3.1:

'

a) The opening of a turbine bypass valve is an ANS Condition II event
as described in Section l'$ 1.4. Thus, the effects of the event are
provided in the FSAR.,

b) Each turbine bypass line has a drain which automatically will drain
any liquid which collects in the line. In the event failure ,

occurred to automatically drain the line, the separate high level
alarm would provide indication. In the event, the worst scenario
would be failure to pass steam which is equivalent to failure of the
valve to open which is included in the EHEA (Table 10.4-4). A
description has been added to FSAR Section 10.4.4.2 regarding the
drip leg.

This item is closed.

47. Section 10.4.4 and the response to Q430.105N have been revised to reflect
STP's position on the frequency of inspection of the turbine bypass
valves. (Ref. Section 10.4.4.3.2.)
This item is closed,

l
1

|
|

|

MEP-20 j

|

|
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R,sponse (Continued)

working stations for all transients and accident conditifons are also
shown on Table Q40.10-1.

The type of commmunication systems available at each of the above identi-
-

3.
fled working stations is shown on Table Q40.10-1.

4. The communications equipaent at the locations specified in Tabis 040.10-1
Theis capable of performing at the maximum sound levels in those areas.

background sound levels are enveloped by the maximum sound levels.

STP does not utilize a page party system. Refer to FSAR Section 9.5.2
for a description of the comunications systems.

5. The performance requirements and tests that the above onsite working
stations communication systems will be subjected to are identified in
Section 975.2.2.3. Ae<bb' , @ h S w b h I4.Z. 12. 2.,.' b 13 4 <

6. The protective measures taken to assure a functionally operable onsite
communications systems are discussed in Section 9.5.2.2 and the response
to Q430.77.

quop . 3 % :
, 4-

.

,> -

.

|

|

| * ,e Q&R 9.5-2 Amendment 49
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t

;

Cables for the EPBX j| system are on the plant site for use by the technicians.
j system, paging systems, other in plant telephone systems, microwave channels, |

|
and radio systems will be terminated in each building in such a manner as to

'

permit ease in testing and trouble-shooting. Alarms indicate abnormalities in |

any of the communications systems. Service personnel are dispatched to cor- |
'

rect identified faults. A current list of all technicians' business and home*

telephone numbers, as well as mobile radio numbers, is maintained in the con-
4

'

J
trol room. Each week the control room operators are supplied with a list of
technicians who are on duty for maintenance of all plant communications sys- ,

i tems.
gesst4'

,

103' 9.5.3 Plant Lighting Systems
I

9.5.3.1 Design Bases.'

I 1. The Lighting System is designed so that a single failure of any electri- |
'

cal component assuming loss of offsite power (IDOP), will not terminate
the system's ability to illuminate those areas where, during emergency

i

; conditions, reactor shutdo m is carried out.
,

I
~ 2. The lighting subsystems that serve the main control room, the remote

shutdown areas and the access / egress routes thereto, and other areas in'

j which the collapse of the Lighting System would physically impact on
! Class 1E equipment are seismically supported to prevent their collapse

during and after a Safe Shutdown Earthquake (SSE). The Lighting System'

supports for equipment and raceway in close proximity to Category I 49

-] equipment are designed for seismic concerns, and to prevent structural, ,

collapse during and after a SSE.i --

1

3. Lighting fixtures containing mercury lamps and mercury switches are not'

used inside the RCS, specific Mechanical Auxiliary Building (MAB) areas
and Fuel Handling Building (FHB). ,,.

I
Lishting fixtures with lamps containing mercury, if used in the Turbine ,j -

Building over the turbine or portions of the secondary system which can |;

| be opened during maintenance operations, and over the condensate polish-
j ing desineraliser regeneration equipment area, are provided with solid

All MAB li hting fix-
; translucent lamp guards to prevent falling lamps. &

tures with lamps containing mercury are provided with solid translucent
j lamp guards,
j

i The above restrictions also apply to sodium vapor lamp fixtures.
|

| The design of the integrated Lighting System is based on the applicable
; portions of the following codes and standards:
i

Illumination Engineering Seciety (IES) Lighting Handbook (1972)e
\

Occupational Safety and Health Standards (OSHA) 29CFR1910' e

e National Electric Code (NEC) NFPA 70-1981l
-

i

f .

'

|
'

t

9.5-39 Amendment 49
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9.'5.2.3. I_nspection . A testav I

u !

'

Freventive maintenance activities and operability, checks necessary to
'ensure reliable operation of site energency communteistions are under

development. A listing of activities and performance frequencies will |
____>___. m.These frequenetes any be revised |

u ___.. 2.2 ,_ _ .____

based on evaluation of factors such as plant operating experience, i

ladustry esperience, and vendor recommendations. |
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Ou'stion 430.76N !'

|

In Section 9.5.2.2.3 of the FSAR you state that inservice inspection tests,
prcventative maintenance, and operability checks are performed periodically toProvida the frequency
prove the availability of the communication systems.
far these tests. (SRP 9.5.2, Part II and III)

G -

/
m snonse

a testing program for the communication systems are under development and
-

This informationfrequencies for these activities have not been determined.
cill be provided in a later amendment.j

6 4 Scch 9.s . 2. 3 .
.

.

.

..

. -
.

,

f

i

J

!

.

.
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= - 4'is provided to per.ait the operators
to shut down the unit safely and to maintain it in a

~

. _ _ _ _ . .
,

'

safe shutdown condition at any time. The lighting |~ ~ '

system is designed to provide lighting in those areas !

; used during a reactor shutdown or emergency. !---

aaat.y%hutdown panel- - - - - Lighting in the control room,. A' '

[.k. sA%ee _..
room,

~

+em ac s,s h p.a h eJ auu8/ p s*; J <

61 fromclassdEbuses. The lighting is arranged so ._

that alternate fixtures are fed by redundant buses
- - - -

j,

to maximize the coverage of remaining fixtures in the.. ...

event of a loss of one Class E bus. Physical separation
..

is provided to maintain independence of the redundant
.

essential lighting systems. - !
--

i 1 :
-

__

If the normal (preferred) source to a class JE bus-- -

fails, the associated diesel generator is started auto- -

,_, ,.

i natically. During the diesel starting period, the
~ ~ ~ ' ~ emergency lighting system provides illumination.'-

Lighting in the control room and remote shutdown area- .- - -

_
is automatically restored during diesel generator -'

sequencing.'

- - - - - . - -
. . _ . . . . - . . . . - . -
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:

49 lFederal Aviation Administration (FAA) Obstruction Marking and Lighting -
Advisory Circular No. 70/7460-IF, dated September 27, 1978 |o

)

9.5.3.2 System Description. The Lighting System provides illumination
for normal and emergency plant operations, and access / egress routes for fire
fighting and safe building evacuation.

The Lighting System is comprised of three separate systems as follows:
i

1. Normal AC Lighting 49
Q430.

2. Essential AC Lighting 82N

3. Raergency DC Lighting

9.5.3.2.1 Normal AC Lighting System: The Normal AC Lighting System
provides the major portion of the illumination requirements throughout the
plant. This system also provides power for the 120 V convenience receptacles.

Power for this system supplied from the non-Class 1E System. If this power is
nst available, power for t(e yard area lighting is provided from a non-Class

,

1E.DC(54,el baA.a~ uaA).
"Under normal operating conditions, the normal ac and essential ac li hting5
systems operate together to provide lighting for the plant.

.'

)9.5.3.2.2 Essential AC Lighting System: The Essential AC Lighting
System provides the illuminating requirements for the safe shutdown areas,
other operating areas and access / egress routes. A minimum of ten footcandles
is provided at the work stations in the safe shutdown areas which are: 9

Q430.
1. Control Room 78N

Q430. |

| 2. Auxiliary Shutdown Panel 79N
-

3. Transfer Switch Panels as defined in Section 7.4.1.9.2

4. Standby Diesel Generator Control Panels i

|

5. Chiller Control Panels
i |

6. Boric Acid Tank Room
ia

7. Component Cooling Water Surge Tank

8. Essential Cooling Water Traveling Screen Rooms

Two to five footcandles is provided in the access / egress routes between the
above work stations.

Power for the Essential AC. Lighting System is supplied from two Class 1E and
cne non-Class IE system. Upon loss of the normal power. supply (i.e. , IDOP)
the Essential AC Li hting System is automatically connected to the Class 1E5

9.5-40 Amendment 49
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|

(trains A and C) and the non-Class 1E (Geet DGs. The lighting power sources
q430.

A 7ss |
for the safe shutdown areas and access / egress routes are shown in Table '

g430.
9.5.3.1. 795

9.5.3.2.3 Emerzency DC Lishtinz System: The Emerg6ncy DC Lighting
System consists of lighting supplied from batteries upon loss of the Normal,

,

and Essential AC Lighting Systems.
,

The Emergency DC Lighting System provides illumination at safe shutdown areas 49!

including access / egress routes between them, and at the access / egress routes Q430.
to end from fire areas during fire transients, and accident conditions includ. 785

| ing a SSE as follows: Q430.
82N

The eight hour sealed beam battery packs Holophane M-18-2A-X-SEIS-PT,1.
are supperted to withstand a SSE. They are mounted in the safe shutdown
areas as listed in Section 9.5.3.2.2, and in the access / egress routes
between them.

The. TSC also uses eight hour battery packs.! 2.

Lishting from sealed beam li hts with at least 90 minute battery packs is53.
provided in other access / egress routes upon loss of normal area lighting.

Emergency lighting in the EOF, not within plant boundary, shall consist
f 4.
' of eight hour battery packs for ingress / egress.

|419.5.4 Diesel Generator Fuel Oil Storage and Transfer System
,

9.5.4.1 Desian Bases.

l Generator Fuel Oil Storage and Transfer (DCFOST) System is -| 41
4

Cg The Diesedesigned to function during emergency conditions with a concurrent single.,

'

active or passive failure of any one of its components.
" . o,

i 2. The onsite storage capacity of the system provides for continuous opera-
|41tion of each DG for at least 7 days at continuous rating. An onsite'

source of replenishment is available from the Auxiliary Boiler Fuel Oil '
;

Storage and Transfer System (see Section 9.5.10). A connection is pro-
| 41vided for replenishment from a truck from offsite sources.

;

The design of the system meets the CDCs 2, 4, 5, and 17 in addition to RGi gg
3. Also1.137 and 1.9 as discussed in Sections 3.1 and 3.12, respectively.

the eystem conforms to Institute of Electrical and Electronic Engineers
i

'
i

(IEEE) Standards 308-1971 and 387-1972. The equipment within the system
conforms to the applicable codes and standards of the American Society of

'
.

Mechanical Engineers (ASME), American Society for Testing and Materials,
'

American National Standards Institute, National Electrical Manufacturer's
Association, Diesel Engine Manufacturers Association, IEEE, American
Petroleum Institute, National Fire Protection Association, and Nucleari

Engineering Liability and Property Insurance Association. Design codes
of each individual component are stated in Section 3.2.

The safety-related portions of the system is' designed to seismic Category 4g
4.

I requirements and are protected from tornado missiles by missile-proof
|
1 9.5-41 Amendment 49
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Question 430.5BN_
--

h diesel engines have failed
. Experience at some operating plants has shown t atto start due to accumu:stion of dust and other deleterious asterials on elec-
trical equipment associated with starting of the diesel generators (e.g., aux-Describe the provisions
111ary relay contacts, controls switches - ste.).that have been made in your diesel generator building design, alectrical
starting system, and combustion air and ventilation air intake design (s) to
preclude this condition to assure availability of the diesel generator on de-
mand.

;

Also des'cribe under normal plant operation what procedure (s) will be used to
minimize accumulation of dust in the diesel generator room; specifically ad-
dress concrete dust control. In your response also consider the condition
when Unit 1 is in operation and Unit 2 is under construction (abnormal gener-

i

ation of dust).

.

Response |
*

j Dust accumulation from exterior sources:
|35The diesel generator (DC) building heating and ventilating system utilizes

three 100-percent capacity supply fans, providing air flow of approximately | 35
20,000 ft / min to each DG train which function only when the diesel is noe| s

-) During diesel operation, a larger fan providing air flow ofThe inlet to | 3i |operating.'

approximately 123,000 ft / min to each DG train M11 befoperated.8

e e smaller supply fanbill te, equipped with'a filter having a 40 percent at-
| 4;

,

Use of the filter will prevent entrance and/3 |

mospheric dust spot efficiency. accumulation of all types of dust (including concreta dust) and other dele- #
terious material on electrical equipment associated with starting of
diesel. gee Section 9.4.6. for details. The diesel - '11 b-foperated infra- | 4".-

quently for either (1) periodic sy, stem testing or (2) subsequent to loss of
-

Operation of the diesel in Unit 1offsite power or a design basis accident.
2

is scheduled when very little concrete work or other abnormal dust-generating
activities remain to be dona in Unit 2. .

!P.

Dust accumulation from interior sources: y he.seJ. A si.as+f tsk4 e ae.les***. ( ^ n ; '

All concrete surfaces internal to the DC building except the fuel oil tankon-labeled fume tight fire doors will be coated as follows: ( 4;
the

I compartmentag
-

1) fluo [silicateconcretehardeneronfloor.i
'

epoxy - polyamide concrete sealer on Ira 11s and ceilings.2)
| 3d

[ Combustion air is filtered via an oil bath air filter as reflected in Figure 4 '.
Filters are provided to filter the supply air in the DGB HVACs9.5.8-1..

'

| Qystems. For detaila See Section 9.4.6. .

j

%S ---m>
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I"The STPEGS bousekeeping program is under developenent. The ,

- Ibousekeeping mone for the Diesel Generator Building will h provided,'
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Question 43O.'28N

Provide a detail discussion (or plan) of the level of training proposed for
|

your operators, maintenance crew, quality assurance, and supervisory personnel
| responsible for the operation and maintenance of the emergency diesel genera-

Identify the number and type of personnel that will be dedicated to the
operations and maintenance of the emergency diesel generators and the number
tors.

and type that will be assigned from your Seneral plant operations and main-
*

tenance groups to assist when needed.

In your discussion identify the amount and kind of training that will be re-
ceived by each of the above categories and the type of ongoing training pro-
gram planned to assure optimum availability of the energency generators.

Also discuss the level of education and minimum experience requirements for
the various categories of operations and maintenance personnel associated with
the emer5ency diesel generators.

t

Response

The training program for supervisors, operators, and maintenance personnel
cdbed in Chapter 13 includes training on the diesel generators

,

sa
, DCs. The
j Specific personnel are not exclusively dedicated to the .seesgemeE

level of education, experience, numbers, and type of personnel assigned to su-
. pervision, operation and maintenance is described in Chapter 13. The criteria

49
'

stated in Chapter 13 apply to DCs as well as other plant systems and compo-
nents.

Thetraining, education,experienceandstaffingof@talityAssuranc [
personnel is described in Chapter 17.

'

;

-

[ Ana M $ o entules p["
t

(

NBuclearTraininh11initiall revide training to appropriate M,and
; personneldrevivatentro milar to the vendor or manufacturer's training
i regram. Dependins en the discipline, this training is espected to last from

two to five days involving a combination of classrosa, demonstrations / tours,
and walk throughs, as appropriate. This trainias will be esopleted prior to q.,
RPOD assuolog operational and esistenance responsibility for thogDG's from *

;
i startup. Retraining will be factored in to appropriate requalffication or

retrainias programs as well as integrated into appropriate apprentice training
programs. The goal of the initial and retraining programs is to identify
specific job responsibilities and train persossel accordingly thus soeuring
optimum availability of the emergency diesel generator.

*

-

,
d

i

1
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9.5.5.5 Instrumentation Application. The necessary controls are pro.
* vided with each cooling system to maintain the engine jacket at the proper

temperature for all modes of operation. Alarms are provided at the local
control panel, with a common DG trouble alarm in the main control room, for 41

low Jacket water standpipe level, abnormal jacket water temperature, and lowThe DCCVs indications andjacket water pressure at the inlet to the engine. 29
alarms are summarized in Table 9.5.5-3 and DG protective trips are discussed Q430,

8.3.1.1.4.6. j /J;. re per.;; preced n . Jo u ibed in 5e uivu SON
-

Q in Section12.5.2_1(" "ill be y s y m J Iut alarms associateo with tnis system. %
c

41
9.5.5.6 No Load Operation Actual shop tests performed on a prototype 29

KSV-20-T diesel engine showed the engine capable of running at no-load for an Q43b*
cxtended period. Following six hours of no-load operation at rated speed, the SON'

cngines were subjected to a 75 percent load test for one hour, followed by a
50 percent load test for one hour. Based on the prototype testing, no c.djust-
ments need to be made to the STP engines or controls.gThe operating prot
cedures require interspersing 15-30 minute periods of operation at 75-100 49
percent load at approximately 6 hour intervals when operating the diesel for
longerthansixhoursatlightloads(lessthan50 percent).p 'Qg

[Aamt
-

l.le of McS
-t ea d. * $,w 3 c.,srunkso6l'**U*S{* m ge,.l

-

9.5.6 Diesel Generator Starting System g ,

j Each DC is provided with two compressed startin5 X #' .

#^*
' 9.5.6.1 Design Bases.

air systems, either of which is capable of starting the engine without power. 41

The starting air system, including the interconnecting piping and the on- )engine piping, is designed to seismic Category I, SC 3 requirements, except
for the compressors and dryers, which are Non-Nuclear Safety. The on-engine
piping is designed to Diesel Engine Manufacturers Association (DEMA)
requirements and meets ANSI B31.1. The equipment is located within the DG |49
compartments and is therefore protected from tornado winds, external missiles,
flooding, and the effects of moderate-energy line breaks (see Chapter 3).

9.5.6.2 System Description. A schematic of the redandant DG Starting | 41
Air System for one diesel engine is shown on Figure 9.5.6-1. Each Starting
Air System includes two ac motor driven air compressors, two air dryers, two

|
air receivers, two starting air valves, all necessary valves and fittings, 29
instrumentation, and control systems. Table 9.5.6.-1 lists major components q430,
in the DGSS and their design data. 52N

Each redundant air receiver is isolated from the nonsafety-related portions of
29

the .ctarting Air System by one check valve gnd a manually operated isolation 4g

valve. Each receiver has a volume of 83 ft and a design pressure of 275 Q
430.psig. This is sufficient for five start attempts per receiver without re. 52Ncharging. The receiver is constructed of stainless steel. The air compres.

sors are sized to recharge each receiver from minimum pressure to maximum
29

pressure in 17 minutes. Each receiver is provided with a pressure switch to
stop and start the compressors as required. 1.ow pressure is alarmed locally Q430.

and as a common trouble alarm in the main control room. High pressure safety 52g3g j
5

relief valves are provided. |

'

rre- . re:civer the air f'e s tc the engine rounted components throuch-' y

--. .'.". stei. ::.:ercennectin piping. The on engine components consist of |b,
55

,

I
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Question 040.30

The diesel generator sets should be capable of operation at less than full
load for extended perioda without degradation of performance or reliability.

-

(SRP
Expand your FSAR to include and explicitly define this requirement.
9.5.5, Fart III, item 7).

MResponse

pe diesel generator operating procedures will include instructions to inter l
sperse 15-30 minute periods of operation at 75 percent to 100 percent load at )

|approximately 6 hour intervals when operating the diesel for longer than 6/ 49hours at light loads (less than 50 percent).

ee Section 9.5.5.6.

.

'
.

*

.

.

.

.,.

1

.. ,

.

.

.'

l

| Amendment 49Q&R 9.5-23
i
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!Ouestion 430.102N '

I Diesel generators for nuclear power plants should be capable of operating atNo load and light loadmaximum rated output under various service conditions.
operations, the diesel generator may not be capable of operating for extended
periods of time under extreme service conditions or weather disturbancesThis could result inwithout serious degradation of the engine performance.
the inab.'.ity of the diesel engine to accept full load or fail to perform on

,

demand. Provide the following:

The environmental service conditions for which your diesel generator isa)
designed to deliver rated load including the following:

Service Conditions

(a) ambient air intake temperature range-F *

(b) humidity, max 4

b) Assuran'ce that the diese'l generator can provide full rated load under the
following weather disturbances:

(1) A tornado pressurs transient causing an atmospheric pressure reduc-
tion of 3_ psi in 1.5 seconds followed by a rise to normal pressure
in 1.5 seconds.

(2) A low prorsure storm such as a hurricane resulting in ambient
pressure of not less than 26 inches Hg for a minimum duration off

-

two (2) hours followed by a pressure of no less than 26 to 27 inches
Hg for an extended period of time (approximately 12 hours).

c) 'In 11 ht of recent weather conditions (subsero temperatures).. discuss the ;

5 !effects low embient temperature will have on engine standby and operation
.dhd effect on'its output particularly at no load and light load oper.
ation. Will air preheating be required to maintain engine performance?
Provide curve or table which shows, performance verses ambient tempers-
ture for your diesel generator at normal rated load, light load, and no
load conditions. Also provide assurance that the engine jacket water and
lube oil preheat, systems have 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 minimur embient
temperature,

d) Frovide the manufacturer's design data for ambient pressure vs engine
I

derating.

e) Discuss the effects of any other service and weather conditions vill have
on engine operation and output, i.e., dust storm, air restriction, etc.

(SRF 8.3.1, Parts II and III; SRP 9.5.5, Part III, SRP 9.5.7, Parts II
and III; and SRP 9.5'.8, Parts II and III) ,

,

Vol 2. Q&R 9.5 88N Amendment 49
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<

j \
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Response (Continued) |1 4

a) The diesel generators (DCs) are designed to deliver rated load at:

Ambient air intake temperature: 29 - 95'T
81*F Vet Bulb!

i

The engines will continue to maintain 100 percent rated load given theU b)
pressure depression at 3 psi in 1.5 seconds followed by a rise to normal,

The postulated hurricane resulting in 25" Hgpressure in 1.5 seconds.
ambient pressure for a time period of 2 hours minimum duration followed;
by a rise to a pressure of no less than 26" to 27" Hg for a minimum timei

of 12 hours will not prevent the diesel engine from maintaining 100!

percent rated load. ;

j' c) [t is not anticipated that the temperature at the STP location will be ;

subsero. The lowest recorded temperature is 5'F. Provision for air j

! preheating is included in the engine design. Whenever the turbocharger |:
'

blower discharge temperature is less than 105'F, heated jacket water will
|

}
be circulated through the fore section of the intercoolers and will

] therefore preheat the combustion air either for startup or light load i

! operation. The power to both the jacket water heater and circulation ,

j pump motor is Class 1E. The heater and pump are seismically supported |

and the heater meets the raquiraisents of IEEE 323-1974. The above is ;

j.
- also true for the lube oil circulation pump and heater. j

>

i '

The engine jacket water and lube oil coolers are sized to a room ambient
,

'~-

) temperature down to 50*F minimum. The engine manufacturer assures that |

the jacket water and lube oil systems will maintain their proper vara .

,,

{ standby temperature conditions. Five heaters are provided in each of the !' '

three Diesel Generator Building (DGB) engine rooms in order to maintain a (

.

minimum temperature of 50*F. In addition Class 1E temperature indication ) !

| d f(aprovidedfortheroomstoalarmonhightemperature.'*1
i

'd) The ability of the diesel enginas to deliver rated load at various |

altitudes is affected by the ability of the turbocharger to develop the [
1

}; -

required manifold pressures. The turbochargers on these engines are
rated fer a 3:1 pressure ratio. Based upon this rating, the turbocharger
can develop sufficient manifold pressure with a minimum ambient pressure

|,
of 25" Hg. Consequently, no engine dorating applies with respect to the

,

Ii expectro ambient pressure,
l
I e) In order to reduce the potential impact of the external environment, the
! ongine combustion air intake system, including the intake filter, is ,

!

I installed indoors. The air intake filter is installed in a separate room
located on the second level of the DGB. Air is drawn from the outsidei

'

j through a louvered / screened opening into the air filter room. The intake
air filter is an oil bath type with a screened intake opening. As a'

result of abnormal climatic conditions, i.e. , dust storms, or air restrie-
tion (due to foreign objects), the air filter will of course require
maintenance sooner than the scheduled maintenance. The air filter is

,

provided with differential pressure indications to ensure that the intake
/ pressure losses do not exceed manufacturer's recommendations. (See also

g, Q430.103N.)-

vol 2. Q&R 9.5 89N Amendment 49'
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Insert C to 0430.102N:'

,

It is not' anticipated that the temperature at the STP location will be
4

subzero. The lowest recorded temperature is 5'F (Houston area), 8'F (Bay City
,

area) and in last 40 yqars; 11*F (Bay City). The DGB is provided with 5
,

. heaters per room to maintain a minimum room temperature of 50*F, based on en,

j outside temperature of 29'F. Although the outside teuiperature has gone below
! 29'F, this temperature represents the 99% design value. Per ASHRAE,

. therefore, only at it of the winter month hours would the temperature be below
,

-29'F. This corresponds to 22 hours per year. The diesel engine manufacturer
P has identified that'their engines can start and operate with an outside

temperature of 8'F.,

a
The outdoor service condition of 29'F to 95'F are based on the.

environmental condirions stated in ASHRAE Handbook of Fundamentals. These#

conditions are used in the design of the ventilation systems serving the DGB.
Provision for air. preheating is < included in the engine design. Whenever the

,

turbocharger blower discharge temperature is less than 105'F, heated jacket
water will be circulated through the fore section of the intercoolers and will
therefore preheat.the combustion air either for startup or light load
operation. Therefore during winter months, jacket water will be heating the-

' '' combustion air as needed. It is noted that air for startup comes
predominantly from the air receivers which are located inside the DGB. Totaly

outside air is tised after the engine has reached 280 RPM,.' '

(
, ,

' Tha power to both the jacket water heater,and circulation pump motor is
Class 1E. The heater and pump are seismically supported'and the heater meets

*, the requirements of IEEE 323 (1974). The above is also true for the lube oil
! circulation pump and heater. The engine jacket water and lube oil coolers are

sired to a room ambient temperature down to 50*F minimum. The enginee
p manufacturer assures that the jacket water and lube oil systems will maintain,

j their proper warm standby temperature conditions.
,

4!
I V

..

The diesel engine is capable of operating with an outside air ambient
! temperature between 8'F to 105'F. Humidity has no' adverse effect on DG
| performance. Although low temperature is not alarmed,' diesel generator room
I temperature is available in the control room. In the event of sustained cold

weather at the plant site,-lett2than 29'F, administrative procedures will
require that DG room tee.pierature is, monitored at a frequency of once per shift
to allow for appropriate and immediate remedial action. If the minimum~

!

j ambient room conditions fall below 50*F,~the key parameters which affect the
~

j operability of the' diesel will be monitored and maintained within the required
', R limits.

'
-

. Class 1E temperature indication is provided in the DGB to alarm on high
.

,

|-
J temperature. This is-necessary for-determining if the HVAC system is
9 operating to avoid violating environmental qualifications of equipment. A low

: temperature alarm is not considered necessary since diesel generator room
b temperature is available~in the control room.'

' ):,
. .,,

E }
-

f
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Question 430.24N

Periodic testing and test loading of an emergency diesel generator in ability,

nuclear power plant is a necessary function to demonstrate the operaPeriodic testing coupled
capability, and availability of the unit on demand. i nt

with good preventive maintenance practices will assure optimum equ pmeThis is the desired goal.
readiness and availability on demand.

To achieve this optimum equipment readiness status the following requirements
should be met:

The equipment should be tested with a minimum loading of 25 percent of
No load or light load operation will cause incomplete1. h deposits

combustion of fuel resulting in the formation of gun and varnisrated load.
i

on the cylinder walls, intake and exhaust valves, p.istons and p ston
rings, etc., and accumulation of unburned fuel in the turbocharger andThe consequences of no load or light load operation are
potential equipment failure due to the gum and varnish deposits and fire
exhaust system.

*

in the engine exhaust system.

Periodic surve111snee' testing should be performed in accordance with the
applicable NRC guidelines (RG 1.108), and with the recommendations of the2.

Conflicts between any such recommendations and ERC

guidelines, particularly with respect to test frequency, loading, andengine manufacturer. -

duration, should be identified and justified.
;

Preventive maintenance should go beyond the normal routine adjustments,Preventive
servicing and repair of components when a malfunction occurs.3.}
maintenance should encompass investigative testin5 of components whichhave a history of repeated malfunctioning and require constant attention| .

In such cases consideration should be given to replacement
;

..:

of those components with other products which have a record of demon-strated reliability, rather than repetitive repair and maintenance of the
and repair.

I

!

Testing of the unit after adjustments or repairs|
have been made only confirms that the equipment is operable and does not
axisting c m onents. ;

necessarily mean that the root cause of the problem has been eliminated
i

or alleviated. I
!

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 thatall electrical circuits are functional,i.e., fuses are in place, switches

4.

and circuit breakers are in their proper position, no loose wires, allii
test leads have been removed, and all valves are in the proper pos t onAfter the unit has been
to permit a manual start of the equipment. satisfactorily started and load tested, return the unit to ready automat-
ic standby service and under the control of the control room operator.,

Provide a discussion of how the above requirements have been implemented inidered
the emergency diesel generator system design and how they will be consill the above
when the plant is in commercial operation,

i.e., by what means w
.

requirements bs enforced.

Amendment 49
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R'asponse

'

See+k O ?:.CS~40.20 enf QCO.50 i.for a description of the loading of the
.

r sper:: O':
diesel generators (DGs) for testing and troubleshooting.

.

AS
D'" STPEGS has procedural commitments to perform reviews of equipment failures.

Based on these reviews. design changes are considered which would improve
reliability.

Maintenance is performed in accordance with written procedures, which require
varification or testing to ensure that equipment meets its design requirements
prior to being declared operable. Refer to Section 13.5.1.3.

For STP's position on Regulatory Guide RG 1.108, see the response to Q430.31N.
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The Preventive Maintenance (FM) program includes directions to review '

FM documentation for information pertaining to equipeant ,f ailure
'

-

treads, frequency, and the root causes of failures. This program will
,

identify and track equipment failures and determine the root causes of . . .

-

; - - -- - failures.

The Maintenance work Request (0WR) program includes directions to
- -- - -

review the NWR package for information pertaining to equipment failure - -

-

trends,. frequency, and the toot causes of f ailures. This program will
$dentify and track equipment failures and determine root causes of

--

- - - - - - -

failures which require corrective maintenance.

The procedure for returning the Diesel Generator to an operable status
"

fo13owing maintenance will incorporate a final aquipment check to - -- ~

assure that electrical circuits are functional. ,- ' ' -

.
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Question 430.25N~3

The availability on demand of an emergency diesel generator is dependent upon,i

among other things, the proper functioning of its controls and monitoring|-

instrumentation. This equipment is generally panel mounted and in some in-
stances the panels are mounted directly on the diesel generator skid. Maj or
diesel engine damage has occurred at some operating plants from vibration
induced wear on skid mounted control and monitorin5 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,

i

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
j

separate from the engine skids, and located on a vibration free floor area.j If the floor is not vibration free, the panel shall be equipped with vibrationj

i mounts.

Confira your compliance with the above requirements or provide justification<

for noncompliance.
i

I

;

1 ,

Response ,

5 The engine and generator control and instrumentation panels are physically
located approximately 12 ft from the diesel generator (DG) at an elevation 10i

ft above the bottom of the generator. The natural frequency of the DG and
foundation system is lower than the machine speed. Also, the ratio of foun-
dation weight to the diesel generator weight is approximately eight. Trans-
mission of vibratory motion from the DG to the engine and generator panel is 49

considered insignificant. Refer to Figure 1.2-10 for the physical location of
the panel.'

{
In addition the control panels were seismically tested and the Test Response
Spectra curves envelope the Required Response Spectra curves by a margin of 49

,

i more than 10 percent. The panels were also citr:tirr -- ',to ' the equivalentWM7of 5 Operating Basis Earthquakes (OBEs).
i
1 T

-

I |

1
I

: !
I

i |,
.

4
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'

The system is designed to operate daring and after |41 ,cnclosing structures.
the probable maximum flood.

-

aJ The system is designed to accommodate periodic testing as outlined in the |41>
.

Technical , Specifications.
,

141
'

System Description. The DGTOST System is shown on Figure9.5.4.2Unit 1 is furnished with independent fuel trains, one for each
|419.5.4-1.

otendby DC. Unit 2 is identical.

Each fuel train consists of a storage tank and the necessary piping, valves,
,

The fuel oil storage tank (FOST) contains a 7-day supply 41 ;

cnd instrumentation.of fuel (approximately 67,000 gallons) for the standby DS Seven days is the 2 i

A normally Isolated line is con- |Q40.12
A simum requiren zor emergency operations.nected to the storage tank truck fill line and the Auxiliary Boiler Fuel Stor- I
f This connection may be used for

cgs cnd Transfer System (see Section 9.5.10). Each FOST is provided with a 41
raplanishing the fuel used for testing the DGs.

k = drain, vent with flame arrester, overflow truck fill line, and inspection= hole cover.

Lee.4 djunca the elevated IDST provides the assured seven day supply without replen-|41
iche:nt from the main storage tank, the operation of the system to supply fuel | 44
cil to the engine is completely passive. This is the normal operating mode of
th3 cystem. There are no other modes of operation. |41

29
,

Tho existing STP arrangement is considered technically superior to an arrange- a430.44'
'

ment recommended by ANSI standard N195. Each standby DG at STP has a single, _-

olevated tank provided in a separate compartment of the DGB. During the seven 41day emergency operation the system is completely passive, requiring no trans-
i

for pumps and is, therefore, more reliable. There are no buried tanks or
piping .in the system, thus eliminating the problem of corrosion of components
by groundwater and the contamination of fuel oil by Groundwater intrusion. [44

9.5.4.3 System Evaluation. The DGFDST System is designed to seismic |41

Category I, safety Class (SC) 3 requirements and will withstand a single fail-|

|

uro and still perform its functional requirements. Failure of any one FOST
The safeSystem component results in the failure of only one standby DG.

chutdown of the reactor coincident with a IDOP is achieved using the remaining
41

|
two DGs. A failure modes and effects analysis (DiEA) is provided in Table -

9:5.5-2.

I
*

Previsions will be made for emergency refueling in case of a flood.

For the emergency fill connection a Safety Class 3 pipe routed through the
rcof to the FOST fill line will be equipped with an ASME III Class 3 locked 49

closed valve filter and a quick disconnect coupling connected upstream of the
valve (see Figure 9.5.4-1). A hose could then be routed to the roof via an
cxisting hose reel for tank filling when the flood level has receded. A samp-
ling point is also provided upstream of the isolation val a which allows *

chseking and flushing the line prio'r to filling operations from the truck
fill. The end of the truck fill connection will be provided with a fill pipe 29'

g
.

'

q43o,ccp and chain.
44N

9.5 42 Amendment 49 -
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TACLE 9.5.4-1
DIESEL ENGINE MANUFACTURER'S STANDARDS

OUTSIDE ETERIAL WALL THK. WALLTHK. REQ'D.II) ANSI B.31.1/ASE III(2) SYSTEM WORKING

DIA. (INCES) SPECIFICATION (INCHES) FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

AIR STARTING SYSTEM _

3.500 A-312 0.083 0.0231 908 250
.

'

GR-TP316
Pipe

2.375 A-312 0.065 0.0158 1052 250

GR-TP316
Pipe

1.315 A-312 0.065 0.0087 1932 250

GR-TP316
Pipe

1.050 A-312 0.065 0.00694 2448 M

GR-TP316
Pipe

0.50 A-312 0.035 0.00331 2788 250

GR-TP316
,.

Tube

! 0.313 A-312 0.035 0.00207 4617 250
i

2 GR-TP316
Tee

,

0.25 A-312 0.035 0.00165 5927 250

GR-TP316
The

1

Wall thickness required to restrain system pressure calculated using equations and procedures fromMost conservative fabrication and material properties were assumed.
. $r Notes: (1)

-

ANSI 831.1-1983 and ASE Codes.Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1"

Most conservative fabrication and material properties were assumed.(2)
,

and ASE Codes.Included corrosion allowance (1/15") for carbon steel pipes for water and air systems.
,

(3)
i

. _ _ . . . . . . . . . . .'
_ _ _ _ _ _ _ _
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TABLE 9.5.4-1
DIESEL ENGINE MANUFACTURER'S STANDARDS

OUTSIDE MTERIAL MLL THK. MLLTHK. REQ'O.II) ANSI 8.31.1/ASE III(2) SYSTEM WORKING

DIA. (INCES) SPECIFICATION (INCHES)_ FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

AIR STARTING SYSTEM (Cont'd)

0.325 A-312 0.035 0.00215 4430 250

GR-TP316'
,

' Tee

JACKET MTER SYSTEM

i 10.750 A-106 0.365 .0843 1047 60

GR-B'

6.625 A-106 0.280 .075753 1312 60

GR-B
;

3.500 A-106 0.216 .06953 1947 60
;

i GR-8

2.375 A-106 0.154 .067253 2051 60
2

GR-B
,

FUEL DIL SYSTEM
|

1.660 A-106 0.140 0.001936 2713 35

GR-B

f. 1.315 A-106 0.133 0.001533 3306 35

GR-8'

! 1.050 A-106 0.113 0.001224 3532 35

| GR-B
1

Wall thickness required to restrain system pressure calculated using equations and procedures fromNotes': (1) ANSI B31.1-1983 and ASE Codes. Most conservative fabrication and material properties were assumed.
Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1 g(2) and ASE Codes. Most conservative fabrication and material properties were assumed.

: (3) Included corrosion allowance (1/16") for carbon steel pipes for water and air systems.
e-

An1AN.n9CAN17
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TABLE 9.5.4-1i

OIESEL ENGINE MANUFACTURER'S STANDARDS

| OUTSIDE NLTERIAL WRLL THK. WALLTHK. REQ'O.(l) ANSI 8.31.1/ASE 111(2) SYSTEM WORKING
1

i OIA. (INCES) SPECIFICATION (INCES) FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

I
i

! FUEL Oil SYSTEM (Cont'd)
!

| 0.840 A-106 0.109 0.000979 4343 35

GR-8
|

1.250 A-312 .083 0.001163 2636- 35

GR-TP316<

'

1.00 A-312 .049 0.00093 1917 35;

GR-TP316

I 0.75 A-312 .049 0.000697 2592 35

i GR-TP316

0.50 A-312 .0.035 0.000465 2788 35

GR-TP316j

0.375 A-312 0.035 0.000349 3792 35
'

GR-TP316
,

| 1.315 A-106 0.133 0.00438 3306 100 !!

GR-8'

1.050 A-106 0.113 0.00350 3532 100 ;.
'

GR-8i '

I

O.840 A-106 0.109 0.0028 4343 100

GR-8
,

i !

:

!

Wall thickness required to restrain system pressure calculated using equations and procedures from
| Notesi (1) ANSI 831.1-1983 and ASE Codes. Most conservative fabrication and material properties were assumed.

(2) Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1i ._

and ASE Codes. Most conservative fabrication and material properties were assumed. Y
(3) included corrosion allowance (1/16") for carbon steel pipes for water and air systems.

;

gn1Aw.n9Com#1
_. ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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TABLE 9.5.4-1
DIESEL ENGINE MANUFACTURER'S STANDAR05

OUTSIDE MTERIAL MLL THK. MLLTHK. REQ'0.II) ANSI B.31.1/ASE III(2) SYSTEM WORKING

DIA. (INCES)_ SPECIFICATION (INCHES)_ FOR SYS. PRESS. (IN.)_ ALLOWABLE PRESS. PRESS. (PSI)
'

'

LUBE DIL SYSTEM

8. 62 5 A-106 0.322 0.0287 1446 100i
'

GR-B
|

6. 62 5 A-106 0.280 0.0221 1312 100

GR-B
;

3.500 A-106 0.216 0.0116 1947 100

GR-B
,

|

| 2.375 A-106 0.154 0.00791 2051 100

GR-Bi

| 1.900 A-106 0.145 0.00633 2438 100\

GR-B
.

1.660 A-106 0.140 0.00553 2713 100
-

GR-B

1.315 A-106 0.133 0.00438 3306 100
!
'

-GR-B
|

! 1.500 A-269 0.065 0.00462 1454 100

GR-TP304

1.250 A-269 0.083 0.00385 2272 100

:
GR-TP304

-|
. .

.

I

Wall thickness required to restrain system pressure calculated using equations and procedures fromMost conservative fabrication and material properties were assumed.
- Notes': (1)

ANSI 831.1-1983 and ASE Codes.Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1
' _

l g4
Most conservative fabrication and material properties were assumed.(2)j eand ASE Codes.Included corrosion allowance (1/16") for carbon steel pipes for water and air systems.(3)

,

l snuw.n9snwiA
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TABLE 9.5.4-1
| DIESEL ENGINE MANUFACTURER'S STANDARDS
|

OUTSIDE 19tTERIAL WALL THK. WALLTHK. REQ'O.(l) ANSI B.31.1/ASE III(2) SYSTEM WORKING

DIA.(INCHES) SPECIFICATION (INCHES) FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

i.

LUBE OIL SYSTEM (Cont'd)

I 1.000 A-269 0.049 0.00308 1652 100

GR-TP304

0.750 A-269 0.049 0.00231 2233 100

GR-TP304

0.375 A-269 0.035 0.00115 3368 100

GR-TP304
,

0.250 A-269 0.035 0.00077 5108 100

i GR-TP304

INJECTION COOLING SYSTEM
'

6.625 A-106 0.280 .07353 1312 50

| GR-B
.:

4.500 A-106 0.237 .069973 1634 50

GR-B

1.900 A-106 0.145 .065663 2438 50

' GR-B
,

1.000 A-269 0.049 0.00154 1652 50

GR-TP304
1

0.500- A-269 0.035 0.00077 2402 50

GR-TP304*

I
Wall thickness required to restrain system pressure calculated using equations and procedures from

} Notes: (1) ANSI B31.1-1983 and ASE Codes. Most conservative fabrication and material properties were assumed.
Maximum system pressures allowed for as delivered pipe using method and equations from ANSI 831.1 R

-

f (2) and ASE Codes. Most conservative fabrication and material properties were assumed. *

| - (3) Included corrosion allowance (1/16") for carbon steel pipes for water and air systems.
i
j Cn1 A te.69thef #C

_ _ _ _ _ _ _
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l TABLE 9.5.4-1
OIESEL ENGINE MNUFACTURER'S STANDARDS

.

OUTSIDE BETERIAL MLL THK. MLLTHK. REQ'O.(l) MSI 5.31.1/ASE 111(2) SYSTEM WORKING

DIA. (INCES) SPECIFICATION (INCES) _ FOR SYS. PRESS. (IN.) ALLOWAOLE PRESS. PRESS. (PSI)

4

IIUECTION COOLING SYSTEM (Cont'd)

0.375 A-269 0.035 0.000578 3268 50

GR-TP304

0.250 A-269 0.035 0.000385 5108 50

GR-TP3044

)
i 1UR50 CENSE M1ER SYSTEM

2.375 A-106 0.154 .067253 2051 60

GR-8 -

3.500 A-106 0.216 .06%3 1947 60
|

GR-8
| j
.

! -

! :

:
-

i i
!

i

i
!
! ,

! !

!
!

i
i

b Wall thickness required to restrain system pressure calculated using equations and procedures fromNotes: (1) Most conservative fabrication and material properties were assumed. -

MSI 831.1-1983 and ASE Codes.
Maximum system pressures allowed for as delivered pipe using method and equations from MSI 831.1 %3

Most conservative fabrication and material properties were assumed. F/| (2)
and ASE Codes.1

]
(3) included corrosion allowance (1/16") for carbon steel pipes for water and air systems.

|
__ - . - . .- - - . - . _ - - - . _ _

. .. . ..
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i

The FOSTs are constructed of carbon steel and made to ASME III specifications.
f

The tank is located indoors and is provided with exterior protectionDuring operation the water content of the fuel oil will be moni-
.

'

(painted). 49tored (Section 9.5.4.4) to ensure both operability of *"
'*-==1m as well as ;:

nearnal coatings will
: to minimise corrosion of the internal fuel oil system.e-crie-- . 1- ~ r p.32P;2.' =um e < -*

not be added to the FUSTs.=far=
=

*-tr i- t' t 9 rll:. This will alleviate any concern'with peeling of f ,

internal costings and the potential for clogging of the tank discharge.T * *r 4
i

j

f

Selection of suitable materials compatible with the type of fuel required to
operate the DCs ensures that the system will not be subject to material corro- g;

The basic material of construction for the piping and components in
'

sion. g a'

-aatact with fuel oil is carbon steel. M |-- -

s/ Aya )) fuel oil storage tank (AFOST) (see Section 9.5.10) will|r( be pro- ;

an exterior coating to reduce the possibility of corrosion d Thee auxiliary i

removal of water from the bottom of the tank will help minimize the |tected
|

per edi :Sampling and analysis for particulate 49
possibility of internal corrosion. matter will also be used to detect instability and oxidation of stored fuelf

1

|
Appropriate actions will be taken ifoil which would contribute to corrosion. I

significant corrosion products are detected during the periodic testing. !

1
i

Steel structures Painting Council Surface preparation Standard, this standardi
Q

g
| coupled with project specific requirements will be utilized for preparation of

;

*34 !j the tank surface and application of the coating respectively. I ii
!

Buried piping fr'on the yard AFOST and from the external truck fill connection 2

Cathodic Q40.15 [] is protected from corrosion by both cathodic protection and coating. Protective coating consists of-

protection is by the impressed current method. 60
! coal tar epony spray applied per project specific requirements.
1

Each DC room 44
I Means are provided for detecting and controlling a fuel spill.A high level alarm located in Q430. i

is equipped with an instrumented drain susp.
| the main control room will indicate a leak (whether fuel oil, lube oil, cool- 41x

Once a leak has been detected it can being water, etc.) in the DC roes.
! isolated external to the DC room by a shutoff valve in the fuel oil storage ji

j tank room thus preventing further leakage. '

2

The system is designed to withstand environmental design conditions, including Q40.15[i

;|

|
earthquake, hurricane, and tornado loadings (see Chapter 3). i

Each FOST is located within a flood- and missile proof seismic Category 1 |i
'I

! Each of the three compartments is physically separated so that a |
compartment.( Infailure of one fuel oil train will not affect the remaining two trains.

<

| addition, the compartments are designed so that in the event of a fire, it
i
'

Refer to Figure 1.2-3 and 1.2 4 for:

will be contained within the compartment.
the Plot Plans, and Figure 1.2 10 for the General Arrangement of the DCB. 41

9.5.4.4 Inspection and Testina Reauirements. Components of the systes
After installation andj have been inspected and tested by the manufacturer.

before initial plant operation, the DCF0ST System is inspected.. tested, and>

For the remainder of the plant life, the DC systems will be tested j

operated. Inservice . |regularly to ensure performance under emergency conditions.

9.5-43 Amendment 49 ;

9
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STP

The FOSTs are constructed of carbon steel and made to ASKE III specifications. -

The tank is located indoors and is provided with exterior protectionf

During operation the water content of the fuel oil will be moni.R
(painted).
tored (Section 9.5.4.4) to ensure both operability of the diesels as well as| 49

Internal coatings willto minimise corrosion of the internal fuel oil system.
not be added to the FOSTs since a sufficient corrison allowance (0.336")! This will alleviate any concern with peeling ofexists in tho tank walls.
internal coatings and the potential for clogging of the tank discharge.i

4

Selection of suitable materials compatible with the type of fuel required to j
| operate the DCs ensures that the system will not be subject to material corro- |g |
2

The basic material of construction for the piping and componenta, insion.
, contact with fuel oil is carbon steel.
|

The auxiliary fuel oil storage tank (AFOST) (see Section 9.5.10) will be pro-Thetected by an exterior coating to reduce the possibility of corrosion.!

periodic removal of water from the bottom of the tank will help minimize the
possibility of internal corrosion. Sampling and analysis for particulate 49
matter will also be used to detect instability and oxidation of stored fuel

4

oil which would contribute to corrosion. Appropriate actions will be taken ifi
'

significant corrosion products are detected during the periodic testing.
, D!

Steel Structures Painting Council Surface Preparation Standard, this standard Q '

|
coupled with project specific requirements will be utilized for preparation of '3'

|
the tank surface and application of the coating respectively. N

Suried piping from the yard AFOST and from the external truck fill connection 2

! (* Cathodic Q40.15is protected from corrosion by bu~n cathodic protection and coating.
- 7 protection is by the impresa:o current method.f Protective coating consists of

;

60|
coal tar epoxy spray applied per project specific requirements.

.

Means are provided for detecting and controlling a fuel spill. Each DC room 44

is equipped with an instrumented drain sump. A high level alarm located in Q430.
the main control room will indicate a leak (whether fuel oil, lube oil, cool- 41N

ing water, etc.) in the DC room. Once a leak has been detected it can be
isolated external to the DC room by a shutoff valve in the fuel oil storage
tank room thus preventing further leakage,,

i 2
! The system is designed to withstand emironmental design conditions, including .Q40.1., ,

earthquake, hurricane, and tornado loadings (see Chapter 3).

Each FOST is located sithin a flood and missile proof seismic Category 1 'Ii

Each of the three compartments is physically separated so that acompartment. Infailure of one fuel oil train will not affect the remaining two trains.
addition, the compartments are designed so that in the event of a fire, it
will be contained within the compartment.. Refer to Figure 1.2 3 and 1.2 4 for
the Flot F1ans, and Figure 1.2 10 for the General Arrangement of the DGB.j

41

9.5.4.4 Inspection and Testina Renutrements. Components of the system
have been inspected and tested by the manufacturer. After installation andj

' before initial plant' operation, the DCFOST System is inspected, tested, and
operated.4_'-- *b -r tfn :' A y - * 1 H. . the DC sya*--- wilt h +.- Q[/ r

e r-- Inservicew..utariv ca neur. 7-r --- x 9 r r rg- y nfia a,

I k

s.A:

9.543 Amendment 49
t

i
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he lattial calib?ation frequency for the instruments associated with -

the diesel fuel oil storage and transfer system will be at least once-- --

every 18 months. This frequency may be revised based on evaluations --

of factors such as plant operating esperience, todustry experience.-

and vendor recommendations. . . . . _

Se operator action required following alara actuation will be
specified in the annunciator response procedures which are currently

----

ender developeest. D ese actions will be consistent with the
-

-.
assefacturer's guidelines. his procedure will be avettable for
review prior to fuel load. .
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Current plane for maintenance and testing of the cathodic protection
._

system serving the fuel oil piping include regular checks of rectifier
. . . -

M frecri; !:: M f i::
-

output and periodic potentialaurveys.
?''. "m. , $his system is non ssfety related and the-- -

; :rif:f 1 05: Alternate fill connections ._ _

-

system it protects is non-eafety related.
are provided for the seven day fuel oil tanks serving the des diesel _

- . _ .
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IQuestion 430.42N I

Describe the instruments, controls, sensors and alarms provided for monitoring
the diesel engine fuel oil storage and transfer system and describe their

Discuss the testing necessary to maintain and assure a highly re-
liable instrumentation, controls, sensors and alarm system and where the
function.

Identify the temperature, pressure and level sensors
i

alarms are annunciated.which alert the operator when these parameters exceed the ranges recousanded
by the engine manufacturer, and describe what operator actions are required
during alarm conditions to prevent harmful effects to the diesel engine.
Discuss the system interlocks provided. (SRP 9.5.4, Part III, Item 1.)

Response ,

a=d. '

Figure 9.5.4 1, - ' " ------- - a m ''
-

49
Refer to Section 9.5.4.73

$

!

.

.

:

'|

.

Vol. 2 (SR 9.5-37N Amendaent 49
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*

A Question 040.20'

t

Discuss the precautionary measuras that will be taken'to assure the quality
, . -

and reliability of the fuel oil supply for emergency diesel generator opera-Include the type of fuel oil, impurity and quality limitations as well'

as diesel index number or its equivalent, clould point, entrained moisture,tion.
procedure

sulfur, particulates and other deleterious involuble substances;for testing newly delivered fuel, periodic sampling and testing of onsite fuel
1

oil (including interval between tests), interval of time between periodic,

In your
removal of condensate from fuel tanks and periodic system inspection.

'

discussion include reference to industry. (or other) standards which will be
followed to assure a reliable fuel oil supply to the emergency generators.
(SRP 9.5.4, Part III, items 3 and 4).

I.

! l
'

!

|
'

Response

STP intends to use the McGuire Technical Specifications with the follow-1.
ing exception:

ASTM Dr.294-83.,, Sulfur in Petroleum Products by Non Dispersive X-Ray ',

Fluorescence Spectrometry, will be included in the STFEGS Technical|

Sulfur in Ferroleum Products'

Specifications in addition to ASTM D2622 82,Dese two analytical procedures are similar,

X Ray Spectro 5raphic Method. '
'

in measurement methodology. -

,

i Both methods utilize x-rays to excite the sample. D e fundamentaldescribes a!

difference lies in the method of detection.* ASTM D2622-82 -

It uses
general purpose wavalength to dispersive X-ray spectrograph.

i

detector positioning to quantify the sulfur K alpha radiation (a specific:
49

| wavelength of radiation which is manifested due to the presence of
; E-alpha radiation is dispersed fros; en analyzing crystal at a
! e.alfur).
|

specific angle. ASTM D4294-83 describes a dedicated non-wavelength
' dispersive sulfur X-ray analyzer. It uses a filter to allow only a
,

marrow band pass of X-rays, which includes the sulfur K alpha radiation,
to reach the detector.'

The wavelength dispersive spectrograph is designed to detect low levelsDe non-wavelength
in general, and can detect as low as 10 ppa sulfur.
dispersive analyzer's sensitivity is 100 ppe, but is well suited for the

j 1000 ppa or greater level of sulfur normally found in no. 2 diesel fuel
'

oil.8

|

Dedicated sulfur analyzers employing the non wavelength dispersive
technique drastically reduce the cost of sulfur analyses, when compared :i

to the general purpose wavelength dispersive spectrograph required byI

W L =ASTN D2622 82.'
-

-

De quality of the fuel oil supply will be verified in accordance with2. !

applicable industry standards as discussed in Section 9.5.4.4.j ,

Amendment 49Q6R 9.5-13
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in:pection will be performed in accordance with ASMF. Boiler and Pressure *

V:ccel (B&PV) Code, Section XI. The quality of the fuel oil used for the 41 /

cperation of the Standby Diesel Generators (SBDCs) will be ' checked by the Q40.20 |,

-

in11owing methods: q430. |
45N !

,
-

; 1. When the fuel oil is transferred from the AFOST to the DCFOST, the quali-
ty of the fuel oil in the AFOST will be verified by one of two methods:

!

a) Taking a composite multi-level sample of the fuel oil in the ATOST,
prior to addition to the DCFOST, and testing the sample for the

,

parameters identified in Te hnical Specification Section 4.8.1.1.2
,

ites d, or
;

b) sampling the contents at each supply truck prior to addition to the
AFOST and testing for the parametera identified in Technical Speci. 49 i

fication Section 4,.8.1.1.2 item d. |

| t

2. When the fuel oil is added directly to the DCFOST from a supply truck a , 1

sample will be taken and tested for the parameters identified in Tech- '

j nical Specification Section 4.8.1.1.2 ites d. |
'

! 3. The sample is tested for the fo11owin5 in accordance with' ASTM D975 81:
,

41'

a) AFI Gravity or Specific Gravity
Q40.20 L

i -

4430.' ,b) Kinematic viscosity
45N ) .

2

'

c) Flashpoint

d) Clear and bright appearance
.

) Within 30 days of obtaining the sample, the fuel oil will be tested for con-
' fermance with the other properties as specified in ASTM D975 81. Table 1.

495. The sulfur analysis will be in accordance with ASTM D1552-79 ASTM D2622-
82, and ASTM D4294-83.

i

6. Once in storage, the DCFOST and the AFOST fuel oil is sampled periodi-
'lcally in accordance with ASTN D2276-78 and verified that particulate
Q40.20contamination is within limita.7g]- Q430.

7
- 45N

j 9.5.4.5 instrumentation Application. The three DCs are provided with -

independent fuel oil supply systems. gach fuel oil supply system is provided |41
: t:ith its own instrumentation. Appliesble portions of the fuel system instru.

mancation are designed to seismic Category I requirements, as defined in Sec. ;

tion 3.2. ,

Each DCFOST is provided with level indication in the main control room at the ,

1 scal panel and locally at the tank. Migh level, low level and low low level !
41 |clarms are provided for each tank. These stares annunciate in the main con-

,

trol room (common trouble alarm) and at the local panel. :

-

1

i

9.5 44 Amendment 49
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i

The system is designed to operate durin5 and after | ,

cnclosing structures.

|
the probable reximum flood.

,

| S. The system is designed to accommodate periodic testing *as outlined in the |41
J

Technical Specifications.
l'I\ The DCFOST System is shown on FigureSystem Description. ;l 9.5.4.2Unit 1 is furnished with independent fuel trains, one for each | |

| 9.5.4 1.
otendby DC. Unit 2 is identical. I:

Ea:h fuel train consists of a storage tank and the necessary piping, valves,The fuel oil storage tank (FOST) sontains a 7 day supply
f

41!

cnd instrumentation.i Seven days is the 2
of fuel (approximately 67,000 gallons) for the standby DC.A normally isolated line is con-Q40.12I t

cinimum required for energency operations. '

nected to the storage tank truck fill line and the Auxiliary Boiler Fuel Stor- J
,

This connection may be used for;

clo cnd Transfer System (see Section 9.5.10). Each POST is provided with a 41 l
'

repicaishing the fuel used for testing the DCs. drain, vent with flame arrester, everflow truck fill line, and inspection|i

!
J
! manh31e cover. |

,41 |1
Sinco the elevated POST provides the assured seven day supply without replen- i

ishment from the main storage tank, the operation of the system to supply fuel
(44

|This is the normal operating mode ofcil to the engine le completely passive.
,

|41 i

There are no other modes of operation.,

| th3 system. 29
Q430.44'"T! Tho existing STP arrangement is considered technically superior to an arrange- ./| ment recommended by ANSI standard N195. Each standby DC at STp has a single,

-

,

!j cicvated tank provided in a separate compartment of the DCS, During the seven l
41

day energency operation the system is completely passive, requiring no trans- ||
There are no buried tanks erfor pumps and is, therefore, more reliable. |

piping en the system, thus eliminating the problem of sorrosion of components p4 |by groundwater and the contamination of fuel oil by groundwater intrusion.
;

9.f"4.3 Systen Evaluation. The DCFOST System is designed to seismic |41
| C3tegory 1 Safety Class (SC) 3 requirements and will withstand a single fall- !i Failure of any one FOSTuro and still perform its functional requirements. !The safe

System component results in the failure of only one standby DC. shutdown of the reactor coincident with a loop is achieved using the remaining!;
'

41A failure modes and effects analysis (FMEA) is provided in Table|
twa DCs.'

9.S.S 2. t

Provisions will be made for emer ency refueling in esse of a flood. ,

h
Far the emergency fill con tion a Safety Class 3 pipe routed throush the ;i

49 !

| rc0i to the FOST fill line wnt-b% equipped with an ASNE III Class 3 locked
filter and a quick disconnect coupling connected upstrema of the |;

| clcsed valve 3 A hose could then be routed to the reef via en
j

volve (see figure 9.S.4 1). t

cxisting hose real for tank tilling when the flood level has receded.
A sasp.1

j
| ling point is also provided upstream of the isolation valve which allows |

checking and flushing the line prior to filling operations from the truck
>

g,
29 |The end of the truck fill connection will be provided with a fill pipe.

| fill. ;
g430,

cap and chain, 44N|
.

| pb"(k.
J

i -

9.5 42 Amendment 49 |
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Question 040.21

What provisions have been made in the design of the emergency diesel engine ;

!

fuel oil storage and transfer system to minimize the entrance of deleteriousi

mat rial into the system during recharging, by operator error or. naturel
i phenomena? (SRP 9.5.4, Part III, item 4).
.i

I

i meseon'se
!

Strainers are provided in the lines which carry fuel oil from both sources of
j r:plenishment: the temporary truck fill connection and the Fuel Oil Storage

System (See Figures 9.5.4 1 and 9.5.10-1). Sampling of the fuel oil as ;
49described in Section 9.5.4.4 will prevent entrance of deleterious material

into the system during initial and subsequent fills. Section 9.5.4.3 also
41diccusses how the entrance of deleterious materials into the system is

,

precluded.

3 emergency fill co se ion described in Section 9.5.4.3 will"be provided 49
ich a r - C remov deleterious material prior to filling of the tank. i

#
I ,

-

! '

)

&5 f f*As W ,o ,

.

.

.

4

..

:

l
'

.

|.

l
i-

.

Q6R 9.5 14 Amendme'nt 49
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T ' Question 430.86N
./' In Section 9.5.4.3 of the FSAR you state that the emergency flood protected

fill sonnection for the fuel oil storage tanks is. located on the DG building
,

It is also stated that 'a hose could then be routed to the roof via anrosf. Fro-
existing hose reel for tank filling when the flood level has receded".'

vide the following:

State whether the ' existing hose reel" is located inside or outside the i
!

Describe any other uses (fire protection, etc.) associated |
a.

DC building.

with this hose and hose reel.

. Assuming the emergency fill connection must be used to refill the fuelb. oil storage tanks, describe how fuel oil will be delivered to the site
during flood conditions and the procedures that will be used in refillingTheand storage tanks during flood conditions and non-flood conditions.

(SRPprocedures should include fuel hose routing and fire watches.
9.5.4 Parts I, II, and III). ,

-
*.

.
. .

!
,

l
Respons3,

Present plans are not to provide a permanent existing hose reel in thei a.
|

Diesel Generator Building (DGB), but to utilize a hose from the fuel *

| ) delivery service (i.e., truck).

Plant procedures will detail the method for refilling the storage tanksI b.
using the emergency fill connection. The procedure will include provi-
sions for routing the hose up to the, roof from outside the building. The..

i truck pump can supply sufficient head to transfer the fuel oil from the
, truck to the storage tank.
i

,

The method for delivery of fuel oil to the site will be via standarda-
fuel oil tank truck, even in the event of flood conditions f The duration

| _ d~f of impassante h oos water levels around the site is such that the on siteJ;
osven day fuel oil capacity is adequate to endure the maximum flood

,

event.

Hydrology studies for STP show that the limiting flood event, the breech
of upstream dans (see Section 2.4, event 7), results in flood levels that

-

'

increase gradually to approximately four ft above grade and decrease
gradually afterwards. Nowever, the total duration of flood water levels!

j which exceed the local grade elevation is only two and one. half days.
| For further discussion of external flooding see section 2.4
,

!

i

'

.
,

.-

t

Vol. 2 Q&R 9.5 69N Amendment 49,
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! 3 9.5.5 Diesel Generator Cooling Water System 29

~) The DG Cooling veter System (DCCUS) is d(signed |Q4'9.5.5.1 Design Bases. 49:.
to circulate sufficient quantities of cooling water to dissipate heat given '

,

off by the air coolers, lube oil coolers, and engine water jackets, under full
29load conditions.

The DCCWS is designed to seismic Category I and Sc 3 reauirements.f In addi- |[9[''
tion, each DG and its associated closed-Loop Cooling Water System are located |41in a physically separated tornado , flood , and missile-proof structure in the

r
g49

( DC_5, and are protected from the effects of moderate-energy line breaks.

9.5.5.2 System Description. The DCCUS consists of a closed-Loop Cooling* A schtuatic diagram for |41i

Water System and an Open-Imop cooling Water System. Major components . nd design data are29
both systems is shown on Figure 9.5.5-1. qc: ,

provided in Table 9.5.5-1. 49r
.

9.5.5.2.1 Closed-Imon Coolinz Water System: A forced-circulation Jacket
Closed-loop Cooling Water System is furnished for each DG to provide cooling,

of the engine by means of a water jacket and to supply heat to the combustion j 41
'

air, if necessary, via two air heaters /intercoolers,
.

This system consists of the following components:

1. Engine-driven jacket water pump
-

.

-

2. AC motor-driven jacket water standby pumpy 9

! 3. AC motor-driven circulation pump
.

49r
4. Jacket water cooler

5. An automatic thermostatic valve
1

6. Jackat water standpipe

Combustion air heaters /intercoolers (one for each cylinder bank)7.

8. Electric water heater
!
;

9. Iact.1 control panel-' '

10. Required instrumentation and piping g

|
During normal operation, the engine-driven jacket water pump circulates water
through the jacket water cooler, then through the engine water jackets and
combustion air heaters /intercoolers back to the standpipe.

The standpipe provides a reserve to compensate for minor system leakages at 29There is no normal consumption of Jackeepump shaft seals and valve stems. Q4I
The standpipe also serves to maintain adequate NFSH on the jacket.

27water.
water pumps and to provide a holdup volume for jacket water to allow for , Q4

,

1

; 29,

Amendment 499.5-45
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i

9.5.5.5 Instrumentation Application. The necessary controls are pro-
vided with each cooling system to maintain the engine jacket.at the properAlarms are provided at the local
temporature for all modes of operation.
centrol panel, with a common DG trouble alarm in the main control room, for

41

Itw jacket water standpipe level, abnormal jacket water temperature, and lowThe DCCWs indications and
29

jeckat water pressure at the inlet to the engine.alcras are summarized in Table 9.5.5-3 and DG protective trips are discussedW O.
Alarm response procedures described in Section "8.3.1.1.4.6.in Ssetion will be prepared for alarms associated with this system.13.5.2.1(5)'

f 41
9.5.5.6 Wo lead operation Actual shop tests performed on a prototype 29

KSV-20-T diesel engine showed the engine capable of running at no-load for anQ430*
Following six hours of no-load operation at rated speed, the 50Ncxtended period.

cngines were subjected to a 75 percent load test for one hour, followed by aBased on the prototype testing, no adjust-i 50 parcent load test for one hour. The operating pro-
ments need to be made to the STP engines or controls.

.

cadures require interspersing 15-30 minute periods of operation at 75-100 49

parcent load at approximately 6 hour intervals when operatin5 the diesel for
longer than six hours at light loads (less than 50 percent)..

; **

9.5.6 Diesel Generator Starting System

9.5.6.1 Design Bases. Each DG is rovided with two compressed starting
cir systems, either of which is capabl of starting the engine without power. 41

-

Tha starting air system, including the interconnecting piping and the on- '
-

engine piping, is designed to seismic pategoryI,SC3 requirements,except
,.

fer the compressors and dryers, whic are Non-Nuclear Safety. The on-engine
nufacturers Aarsociation (DEMA)

piping is designed to Diesel Engin The equipment is located within the DG |49
rcquirements and meets ANSI B31. 4

fampartments and is therefore protected from tornado winds, external missiles,
(ficoding, and the effects of moderate-energy line breaks (see Chapter 3).

'

W A $ .5.6.2 System Description. A schematic of the redundant DG Starting | 41
1 Each Starting

Air System for one diesel engine is shown on Figure 9.5.6-1.r

Air System includes two ac motor-driven air compressors, two air dryers, two
cir receivers, two starting air valves, all necessary valves and fittings, 29

instrumentation, and control systems. Table 9.5.6.-1 lists major components q430,
52Nin the DCSS and their design data.

Ecch redundant air receiver is isolated from the nonsafety-related portions of '29
the Starting Air System by one check valve gnd a manually operated isolation 41

Each receiver has a volume of 63 ft and a design pressure of 275
Q
430.valve. This is sufficient for five start attempts per receiver without re. 52Npsig. The receiver is constructed of stainless steel. The air compres.charging.

cars are sized to recharge each receiver from minimum pressure to maximum '29Each receiver is provided with a pressure switch to
Q430.pressure in 17 minutes.

stop and start the compressors as required. Iow pressure is alarmed locally
cnd as a common trouble alarm in the main control room. High pressure safety S2g4gi

N
rolief valves are provided.- .

From the receiver, the si:- flows to the engine-mounted components through '

crainless steel interconnecting piping. The on-engine components consist of |Q430.
I

525

9.5-48 Amendment 49
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'

Controls and alarms are provided at the
9.5.6.5 Instrumentation. *

29'

Iccci panel for Q430.
51N; Independently starting and stopping the compressors.' 1.

hl
2. Opening each starting air valve.

flAlarming low starting air pressure with a common DG alarm in the main
,

3.
control room.

Indication of starting air pressure upstream of the starting air valves is'

provided in the control room and locally.

Tha DC starting air system indications and alarms are summarized in Table 79 | MInstruments are checked during periodic testing of the engine.
Calibrations are routinely performed and alarms verified operable as described :9.5.6-2. 1430.

SIN
in Section 13.5.2.

9.5.7 Diesel Generator 1mbrication System~

The DG lubrication System is designed to provide9.5.7.1 Design Bases. The system is safety- Oeo calf-contained lube oil system for each DG engine.related and consequently is designed to seismic Category I, SC 3, em641iWHwf.,.*e +f,. t-.m c
. ~--y .

_t~4.eTh3 equipment is located within the DG compartments and therefore is protected | 41
frca tornado winds, external missiles, flooding, and the effects of moder- ,

cto-energy line breaks (see Chapter 3).

9.5.7.2 System Description. The lubrication system of each engine in-
cludes a direct engine-driven lube oil pump, an ac motor-driven lube oil
standby pump, an ac motor-driven circulation pump, lube oil filters and strain- |4g
crs, a lube oil cooler, a thermostatic valve, an electric lube oil heater, andThe standby pumpcil necessary valves, fittings, piping, and instrumentation.
cad circulation pump motors are powered from 480 V Class 1E motor control 29|41i

A schematic of the DG 1mbrication System is shown on Figure 9.5.7-1. -Q430.conters.
54N

Tchle 9.5.7-1 lists the major components in the lubrication system and their
design data.

The engine-driven lube oil pump has sufficient capacity to ensure adequateThe ac motor-driven lube oillubrication of all wearing parts as required.
otandby pump has sufficient capacity to replace the engine-driven pump should |41

The lube oil pumps take oil from the lube oil sump through a strain-it fail. This valve controls the lube oilcr and deliver it to the thermostatic valve.
temperature by bypassing a portion of the lube oil flow around the lube oil

From the thermostatic valve and the lube oil cooler, the lube oil;

cooler.flows first through a full-flow oil filter and then through a duplex lube oil
,

'

The lube oil then flows to the various engine components requiringotrainer.
lubrication and/or oil cooling and returns to the engine lube oil sump. i

,
-

9.5-50 Amendment 49 |
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Outstion 430.47N

Ths FSAR text, Figure 9.5.4-1 through 9.5.8-1, and Table 3.2-1 states that the
ecupenents and piping systems for the diesel generator auxiliaries (fuel oil
cystem, cosling water, lubrication, air starting, and intake and combustion
system) that are mounted on the auxiliary skids are designed seismic CategorfThe engine mounted componInts and
I cnd are ASME Section III Class 3 quality.
piping are designed and manufactured to DEMA standards, and are seismic Gate-

This is not in accordance with Regulatory Guide 1.26 which requires.

| gory I.
ths entire diesel generator auxiliary systems be designed to ASME Seccion III

Provide the industry standards that were used in;

cless 3 or Quality. Group C.
ths design, manufacture, and inspection of the engine mounted piping and com-

Also show on the appropriate P&ID's where the Quality Groupp:nsnes.
C1cssification changes from ASME Section III class 3 (Quality Group C).,

.

.

.

! Racponse

.Ragulatory Guide (RC) 1.26, Revision 3, states: .

;

"Other systems not covered by this guide, such as instrument and service
air, diesel engine and its generators and auxiliary support systems,
diesel fuel, emergency and normal ventilation, fuel handling, and .

radioactive waste management systems, should be designed, fabricated
erected, and tested to quality standards commensurate with the safety

.

function to be performed."
!

Tho engine mounted components and piping f:: Ch; 'i ::1 ;; .;;;;... - =111. 1.. g
: -d *"--tir: ::: '- t :,. . ;..J

re ----'d ::d ;;;; ;f ch; : ;f--; *k='- d--4 - y
!

rii Sr :n;;in: :;d.: 4-- a. .iid y1ri;;. ... .e f. .. , a.y ... J..i,. J .,a a_"

seismic 4==nufmeewed to me=ad--fr _;plicehl. a. -npne turna; ano are
i- nt:d 9-t dee-*---2-td pi;i-- 1: --_";;;_..J ;.o A 49T*

I'- r -- T
"" M1.1.1- _L.-J .

The DEMA standards provide assurance that these auxil-
inries are designed, fabricated, erected, and tested to quality standards
commensurate with the safety function to be performed. In addition to DEMA ,

tests, the engine is qualified by a reliability test. y
- '

'MC.tAWM.!
Amended Figures 9.5.5-1, 9.5.7-1, 9.5.4-1, 9.5.6-1, and 9.5.8-1 show quality .
group changes.

-
-

1
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Table 9.5.5-1 lists the capacity and discharge head of the pumps and rating of gg
: the jacket water heaters.

'

9.5.5.2.2 Open-Loop Coolinz Water System: The open-loop Cooling WaterI

System is a subsystem of the Essential Cooling Water System (ECUS) (see Sec-
tion 9.2.1). It provides cooling water for the closed Cooling Water System
(CCVS), the lube oil cooler, the fuel oil cooler, the governor oil cooler, and 41

'

the combustion air intercoolers (one cooler per cylinder bank).

Each DC has its own separate Open-loop Cooling Water System, which is supplied
with cooling water by separate trains of the ECWS. There are no interconnec- 'I
tions of individual trains of the Open-Imop Cooling Water System.

During operation, full cooling water flow is supplied to all of those compo-
nonts serviced by the Open-loop Cooling Water System. The flows and heat
loads for the various components are given in Table 9.5.5-1. The values are
based on an ECUS supply temperature of 115*F. The total flow of the Open-14op 41

Cooling Water System is 1,500 gal / min with a full load total heat load of
13,244,400 Bru/hr.

9.5.5.3 System Evaluation. Each DC has an indepe'ndent Cooling Water
System with an independent source of water to the jacket water cooler. The l 'I

29DCCUS meets the single-failure criterion so that if a fa'ilure in one'

Q430.Cooling Water System prevents the associated DC from operating, the remaining 49NDCs are not affected. The DC Closed Cooling Water System pumps are powered
from a Class 1E' source. A failure modes and effects analysis is provided in 41

{, Table 9.5.5-2. ,

In the event of th0P, the ECWS will begin operation within a specific time'

lapse (see Section 8.3) from initial startup of th: TC. The time lapse will
be within a safe margin of the point at which the DC would require the cooling 141

I
capability of the coolers.

29
The DCCUS is capable of operating for a minimum of seven days without makeup Q430;

from any source with the diesel generator operating at rated load. Beyond the 49N
seven-day period, makeup water if required can be provided. Sufficient in- 2 | 4',

i strumentation is provided to alert the operator to low water level, and ade- q40.
| quate time is available for operator action. For these reasons, no seismic 28

Category I system is required to provide assured makeup water for the DCCVS.i

29Cooling water chemistry is maintained within the manufacturer's specifications 40.

| to preclude corrosion and fouling.

9.5.5.4 Inspection and Testina Reauirements. The DCCWS will be inspec-
ted and tested during the scheduled operational tests of the DCs. The cooling |41
water in the closed-loop system will be periodically analyzed and treated as
necessary to maintain the desired water quality. Inservice inspection will be
performed in accordance with ASME B&PV Code, Section II.

-- k
[ Q [ns=trumentation provided to monitor coolin5 water temperature, pressure, and) Q430|

standpipe level will be periodically calibrated and alarms verified operable 49N
j

q described in Section 13.5.2.

#*7P' 1 [ are d
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-. The tattial calibration frequency for the instruments sesociated with i
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Question 430.49N
.

Describe the instrumentation, controls, sensors and alarms provided for moni-
t: ring of the diesel engine cooling water system and describe their function.
Discuss the testing necessary to maintain and assure a highly reliable instru-
mentation, controls, sensors, and alarm system, and where the alarms are an-

Identify the temperature, pressure, level and flow (where appli-nunciated.
ccble) sensors which alert the operator when ther.e parameters exceed the
rcnges recommended by the engine manufacturer and describe what operator ac-
tions are required during alarm conditions co prevent harmful effects to the
diesel engine. Discuss the systems interlocks provided. (SRP 9.5.6, Part

III, item IC).

fResponse

Refer to Sectiegr a 5. 5. ', --' ?. 5. . ; risura 9.5.5-1; Table 9.5.5-3;-end-eg. 49

2% e7-: :: "'^E..

,

.

; .

-

.

.

.
.

.

. .

.

.

.

-
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Qunscion 430.91N

htscent licensee event reports have shown that tube leaks are being experiencedi

in the heat exchangers of diesel engine jacket cooling water systems with
rs::ultant engine failure to start on demand. Provide a discussion of the
mecas used to detect tube leakage and to corrective measures that will be

Include jacket water leakage inco the lube oil system (standby mode),taken.
lube oil leakage into the jacket water (operating mode), jacket water leakage
into the engine air intake and governor systems (operating or standby mode).'

Provida the pe missible inleakage or outleal. age in each of the above condi-
tions which can be tolerated without degrad ad engine performance or causing

This discussion should also include the effects of jacketcngine failure.
water / service water systems leakaga. (SRP 9.5.5, Parts II and III)

.'

R*sponse

The jacket water system is completely separate from and does not interfaceThe ECW system(provide cooling) with the lube oil and governor systems.
provides cooling water to these system coolers.

It is noted that a major cause of the teported tube leaks (see IE Information
: Nstice 79-23) was attributed to inadequate tubesheet thicknesses and poor tube!

to tube sheet attachments. The STP lube oil and jacket water cooler tube-
1cheets are greater than l' in thickness (vs.1/8" reported in IE Information

; Notice 79-23) and the tubes are rolled (vs. soldered and epoxy reported in IE
-

'

Another potential cause of tube leaks is theInformation Notice 79-23).
quality of water used for cooling. The essential cooling water (ECW) quality,

has been evaluated in Section 9.2.1.2.3. The STP diesel engine manufacturer
'

is not aware of any tube leaks in these coolers on diesel engines they have
Ten;

They have supplied 36 diesel engines to the nuclear industry.cupplied.
ef these engines have been operated over ten years and there have been no
reports of tube leaks. Based upon the construction of these coolers, t.tbe
leakage is considered improbable,

lugg s il
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Controls and alarms are provided at the ]9.5.6.5 Instrumentation. 29
Iteni panel for Q430.

'

51N |1. Independently starting and stopping the compressors.'

h1 |
2. Opening each starting air valve,

Alarming low starting air pressure with a common DG alarm in the main |41
|

|3.
control room.

Indication of starting air pressure upstream of the starting air valves is'

provided in the control room and locally.4

Th3 DC starting air system indications and alarms are summarized in Table 'I
Instruments are checked during periodic testing of the engine. 29

g*:.56-2.Hi;eti: : e.. ;..;i=17 pr:f;. d _-4 el...; ;;;ifi:d ;p. tle ;; &r: W $ 2430.1

3gy- 5 n;;i: NIM _?..
i

9.5.7 Diesel Generator Imbrication System .

9.5.7.1 Design Bases. The DG Imbrication System is designed to provide
o colf-contained lube' oil system for each DG engine. The system is safety-
related and consequently is designed to seismic Category I, SC 3, and DEMA
rcquirements.

Tha equipment is located within the DG compartments and therefore is protected |4I
w

frca tornado winds, external missiles, flooding,,and the effects of moder- ,

cto-energy line breaks (see chapter 3). ,

9.5.7.2 System Description. The lubrication system of each en5 ne in-1

cludes a direct engine-driven lube oil pump, an ac motor-driven lube oil
occndby pump, an ac motor-driven circulation pump, lube oil filters and strain- |41
crs, a lube oil cooler, a thermostatie valve, an electric lube oil heater, and
all necessary valves, fittings, piping, and instrumentation. The standby pump

|
cnd circulation pump motors are powered from 480'V Class 1E motor control 29|41

,

A schematic of the DG Imbrication System is shown on Figure 9.5.7-1.
'Q430.ccnters.
54NTcble 9.5.7-1 lists the major components in the lubrication system and theirI

' design data.

1h2 engine-driven lube oil pump has sufficient capacity to ensure adequate
lubrication of all wearing parts as required. The ac motor-driven lube oil
standby pump has sufficient capacity to replace the engine-driven pump should |41

The lube oil pumps take oil from the lube oil sump through a strain-it fail.
or and deliver it to the thermostatic valve. This valve controls the lube oil
tssperature by bypassing a portion of the lube oil flow around the lube oil

,

'

From the thermostatic valve and the lube oil cooler, the lube oilccoler.i flows first through a full-flow oil filter and then through a duplex lube oil
The lube oil then flows to the various engine components requiringj

otrainer.| lubrication and/or oil cooling and returns to the engine lube oil map.'

.

|

|
~.

,

i
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The initial calibration frequency for the instruments associated with

*

she diesel starting air system will be at least oner. every la months. f
_

_

may be revised based on evaluations of factors such as _

)h se. fe. p css
plant operating experience, industry experience, and vendor l

recommendations.
. _.

.

The operator action required following alarm actuation will be ,, ,, ,

ispecified in the annunciator response procedure which to currently |

. .

mader development. These actions will be consistent with the
manufacturer's guidelines. This procedure will be available for

,, , _ . ,

..__

review prior to fuel load. , _ _ _ ,

. _.

. .. . _. ._
_ . ._

. .... . .. . .. . . _ . . . . . . . _ . _. . . _ . . . _ .

. ,
. ..._ .

..

.. ._ . .. . .. --

., __ _

__
-__

O Q --

..

[which will be checked monthly, in accordance with the vendor'sach starting systes air dryer is equipped with a moisture indicator ' ' - -
~

'.
recommendation. In addition we will follow the vender recommendationj -----

to sample, inspect, and epla:e (as required) the dryer desiceant at:

( least once every 12 monthsp.:-- f raayaac*ee --- h ::ch d h;;d q - - -
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two strainers, four pilot-solenoid, sir-operated starting valves, two rotaryq
{ air distributors, and the air headers for the left and right cylinder banks.

The on-engine piping is also stainless steel.

The Starting Air System also supplies instrument air for essential and nones-
sential engine controls and air for the air motor on the maintenance barring
device.

Carry-over of moisture, oil and corrosion products to the starting air valves ' Q 30
is prevented by filters at the compressor inlet, desiccant driers at the com- 52N
pressor discharge, and traps in the air receiver drains. In addition, other |49
inline filters are provided as indicated in Figure 9.5.6-1. Furthermore, i

stainless steel is used for all surfaces exposed to starting air.

Each air compressor serves one receiver tank. The compressors start when the
air receiver prsssure is 240 psig falling and stops when the pressure resches
250 psig. The compressors are powered from a 480 Y Non Class IE Motor Control
center.

29'

A check valva between the air dryer and air receiver ensures that a broken Q430.
line, will not result in a sudden loss of air. Pressure relief valves between 52N

the compressor and dryer and on the receiver are set at 265 psig. The relief
valves in the air receivers can be manually tripped for test or for blowing
down the receiver pressure.

Compressed air from the starting air receivers is applied to the starting air

'(* control valves, which are controlled by the starting air solenoid valves. *

When the starting air control valves open, starting air is supplied to both
banks of air start valves and air distributors. One start valve is located in
pch cylinder head and all are controlled by the air distributors.

7arm response frocedures described in Sections 13.5.2.1 and 13.5.2.2 are
. prepared for alarms associated with this systen. Information will be avail-

|

able to the operator to provide guidance in alarm response, j
9.5.6.3 System Evaluation. The starting system for each DG is com-

|

plately independent of the starting systems of the two other DCs. Conse-
quently, failure of one starting system will result in failure of that DG i

only. The remaining DCs will be able to safely shut down the plant or miti- ;

gate the effects of a IDCA coincident with a IDOP. A failure modes and ef- g;

facts analysis (FMEA) is provided in Table 9.5.5-2. !

9.5.6.4 Inspection and Testina Requirements. Periodic tests are per- ;

b reed to ensure system operability. Inspection and scheduled maintenance |

will be performed periodically using the manufacturer's roccamendations and |gprocedures. Inservice inspection will be performed in accordance with the
requirements of ASME B&PV Code, Section 11.

The Starting Air System will be periodically tested as .a minimum during the | 41
regularly scheduled, tests of the DGs. Testing can be performed without affec-
ting normal plant operation. ,

| (
|

9.5-49 Amendment 49
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Qunscion 430.51N ,

Describe the instrumentation, controls, sensors and alarms provided for moni-
taring the diesel engine air starting system, and describe their function.
Describe the testing necessary to maintain a highly reliable instrumentation,
centrol, sensors, and alarm system and where the alarms are annunciated.
Identify the temperature, pressure and level sensors which alert the operator
wh;n these parameters exceed the ranges recommended by the engine manufacturer
describe any operator actions required during alarm conditions to prevent
harmful effects to the diesel engine. Discuss system interlocks provided.
Revise your FSAR accordingly. (SRP 9.5.6, Part III, item 1).

.

Ensoonse ad
Rafer to Sections 9.5.6.2 and 9.5.6.5; Table 9.5.6-2,4 Figure 9.5.6-1, c ' f.:._ |49'
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Qunscion 430.95N
.

Exp md your FSAR to discuss the procedures that will be followed to ensure the
(SRPcir dryers are working properly and the frequency of checking / testing.

9.5.6, Parts II and III)

R sponse

M p:r -tir: n' ..... .... s..i h.. b... ..caouanea eo aampis oua 1. r..;. O.:c
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.

. -<

..
,

.

.

.

.

..

.

_

i
' Vol. 2 Q&R 9.5-78N Amendment 49

_ _ _ __ __ __ , __ ._. - . - _ - - _ - . _ . _ _ _ _ _ _ _ _ _ . _ - _ _ _ , . . _ . _ _ __. _.. ._ _



. . - - - ._- . -- - . .__- _ . - - - . - - ---

h
. . .:_ . . . .

I'

i

STP FSAR
i

|

two strainers, four pilot-solenoid, air-operated starting valves, two rotary
air distributors, and the air headers for the left and right cylinder banks.
The on-engine piping is also stainless steel.

The Starting Air System also supplies instrument air for essential and nones-
sential engine controls and air for the air motor on the maintenance barring,'

device, g\ made... w W %e..W .e, g ,. g m p .
,,..M Ahr O Ha r te Pf*ga($ _(ys6msf .

~

et .o e. d * * d ca_ce 4 29
"

Carry-over or momure, oli and corrosion products to the tarting air valves g*
is prevented by filters at the compressor inlet, desiccant driers at the com-
pressor discharge, and traps in the air receiver drains. In addition, other

49
inline filters are provided as indicated in Figure 9.5.6-1. Furthermore,

stainless steel is used for all surfaces exposed to starting air.

Each air compressor serves one receiver tank. The compressors start when the
air receiver pressure is 240 psig falling and stops when the pressure reaches
250 psig. The compressors are powered from a 480 V Non-Class 1E Motor Control
Center, ,

29
A check valve between the air dryer and air receiver ensures that a broken Q430.

! line will not result in a sudden loss of air. Pressure relief valves between 52N

the compressor and dryer and on the receiver are set at 265 psig. The relief '

valves in the air receivers can be manually tripped for test or for blowing'

j down the receiver pressure.

Compressed air from the starting air receivers is applied to the starting air
control valves, which are controlled by the starting air solenoid valves.; When the starting air control valves open, starting air is supplied to both',-

| banks of air start valves and air distributors. One start valve is located in
| each cylinder head and all are controlled by the air distributors.

Alarm response procedures described in Sections 13.5.2.1 and 13.5.2.2 are
4

prepared for alarms associated with this system. Information will be avail-
| able to the operator to provide guidance in alarm response.

| 9.5.6.3 System Evaluation. The starting system for each DG is com-
plately independent of the starting systems of the two other DCs. Conse-;

quently, failure of one starting systse will result in failure of that DG'

j only. The remaining DCs will be abl e to safely shut down the plant or miti-
! gate the effects of a IACA coincidenc with a 100P. A failure modes and ef- 'I
; facts analysis (FMEA) is provided in Table 9.5.5-2.

J 9.5.6.4 Inspection and Testina Requirements. Periodic tests are per-

|
formed to ensure system operability. Inspection and scheduled maintenance
will be performed periodically using the manufacturer's recommendations and

i procedures. Inservice inspection till be performed in accordance with the |gj

| requirements of ASME R&PV Code, Section XI.

The Starting Air System will be periodically tested as a minimum during the | 41

| regularly scheduled tests of the DGs. Testing can be performed without affee- |
'

ting normal plant operation.'

!,
*

i

9.5-49 Amendment 49
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Question 430.94N*

; Diesel generators in many cases utilize air pressure'or air flow devices to
control diesel generator operation and/or emergency trip functions such as air
operated overspeed trips. The air for these controls is normally supplied
from the emergency diesel generator air starting system. Provide the fol-
loving:

,

a) Expand your FSAR to discuss any diesel engine control functions
; supplied by the air starting system or any air system. The discus-
! sion should include the mode of operation for the control function
! (air pressure and/or flow), a failure modes and effects analysis,
4 and the necessary P&ID's to evaluate the system.
.

I
b) Since air systems are not completely air tight, there is a potential

for slight leakage from the system. The air starting system uses a
nonseirmic air compressor to maintain air pressure in the seismic

'

Categor,r I air receivers during the standby. condition. In case of,

an accident, a seismic event, and/or loop, the air in the air :,

receivers is used to start the diesel engine. After the engine is;

j started, r.he air starting system becomes nonessential to diesel
j generator operation unless the air system supplies air to the engine
, controls. In this case the controls must rely on the air stored in
j the air re.ceivers, since the air compressor may not be available to*

; maintain system pressure and/or flow. If your air starting system
; g- is use'd to control engine operation, with the compressor not avail-
2 - able, show that a sufficient quantity of~ais-will remain in the air,' receivers, following a diesel engine start, to control engine

-

: operations for a minimum of seven days assuming a reasonable leakage
; ' , . . If the air starting system is not used for engine controlrate.
; describe the air control system provided and provide assurance that
; it can perform for a period of seven days or longer. (SRP 9.5.6,
j .sa Part III)
!

,

!

i

|

!

j Response
;

1. Air is needed to start the engine and once the engine is operating in thei

emergency mode, air pressure is no longer required for control function, o * '
3

i including the maintenance barr h device.J It should be notes that onlyj'two (2) protection trips will stop the-engine when operating in the
emergency mode: 1) generator differential, 2) overspeeding. One of,

which, overspeed, uses air to isolate the fuel supply.'

'is lott a manual operated control is provided - In the event air, ,
'

' ~ 7
-

'

.fNSERT'
2. Not Applicable, see 1. above.*

,

; -
,

!r *
*

i
s.
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1

rcmaining DCs will be adequate to safely shut down the plant or mitigate the q
offects of a LDCA during IDOP conditions. A failure modes and effects analy- .-

ois is provided in Table 9.5.5-2. fl
9.5.7.4 Inspection and Testing Requirements. The DG Imbrication System

will be inspected and tested during the regularly scheduled tests of the DGs.
Inservice inspection shall be performed in accordance with the ASME B&gV Code,
Ssction XI.

,

t

9.5.7.5 Instrumentation. A common trouble alarm will be provided in the |29
N 30.4main control room and individual alarms in the local panel for low oil pres. $4N,

cure, high and low oil temperature, high and low lube oil level, high filter 41
cnd high strainer differential pressures. Indication is provided in the main 2

centrol room and locally for oil pressure and oil temperature at the inlet to q40.
the engine. Indication is also provided locally for lube oil level in the 33
crank case. The Imbe Oil System indications and alarms are summarized in
Tcble 9.5.7-2. 41

fl& &~ --M .. J..a.a. ..litze:ie..; are s.4.1..ely v.;fm ". . 4 p aras are 29~*-

varified operable as described in Section 13.5.2. q430.
54N

The DG protective trips are discussed in Section 8.3. -

9.5.8 Diesel Generator Combustion Air Intake and Exhaust System

9.5.8.1 Design Bases. The Diesel Generator Combustion Air Intake and i

Exhaust System (DGCAIES) is designed to supply the DG engine with a sufficient .I
*

quantity of combustion air to enable it to perform its safety function and to
then discharge the exhaust gases so that the gases do not dilute the combus-
tion air sufficiently to affect the operation of the DG engine. The on-engine
piping and components are design to DEMA requirements. 41

| The following components are designed in accordance with manufacturer's stan-
dards:

1. Expansion joints

2. Oil-bath air intake filter and silencer

3. Exhaust silencers | 41

4. Air heaters / sir coolers

5. Turbochargers
i

6. Valve for overspeed shutdown

! All components are designed to seismic Category I requirements. In addition,
cach DG and its associated Combustion Air Intake and Exhaust System is located

| in a physically separated, tornado , flood , and missile-proof structure, and
,

| is protected from the effects of moderate line breaks (see Chapter 3). |41

! 9.5-52 Amendment 49
i
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Question 430.54N .

Describe the instrumentation, controls, sensors, and alarms provided for moni-
toring the diesel engine lubrication oil system and describe their function.
Describe the testing necessary to maintain a highly reliable instrumentation,
control, sensors, and alarm system and where the alarms are annuniciated.
Identify the temperature, pressure and level sensors which alert the operator
when these parameters exceed the ranges recommended by the engine manufacturer
and describe any operator action required during alarm conditions to prevent
harmful effects to the diesel engine. Discuss systems interlocks provided.
Es. vise your FSAR accordingly. (SRP 9.5.7, Part III, item IC).

Response

Refer to Sections 9.5.7.2, 9.5;7.5, Table 9.5.7-2,4 Figure 9.5.7-1, r.2 ':.. x h9
= # . . .. m .3 . _

.
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)

i

|
*

|
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Pressure relief valves are provided on the discharge of the oil pumps and 29

-( on the engine supply header. A pressure regulator regulates oil pressure to Q430.
~ the turbocharger. Oil flow is not monitored. 54N

Protective functions (including interlocks) for the DCs are discussed in Sec-
|

tion 8.3.1. The low lube oil pressure protective function remains operational
during periodic testing of the DCs. However, during operation of the DC this 41

trip is automatically bypassed. The bypassed protective function is alarmed q430,
54Nin the main control room.

IfThe oil strainer may be manually bypassed for cleaning during operation.
|

necessary for plant protection, 6 filter can be manually bypassed for a
short duration.,

|
[ElareresponseproceduresdescribedinSections13.5.2.1and13.5.2.2are g

prepared for alarms associated with this system. Information will be avail- Q430'

Qbletotheoperatortoprovideguidanceinalarmresponse. 54N -

w !
i

!

The system also includes a standby prelubricating an_d preheating system to
keep the engine ready for quick starts. It consists of an ac motor driven
circulation pump, which takes suction from the engine lube oil sumps, and an
electric heater which comes on when lube oil temperature is 120*F falling and g
turns off at 130'F rising, and an electric heater, which , heats the lube oil to
operating temperature. From the heater, the lube oil flows through the main'

oil filter and then to the various engine components requiring lubrication.
| This pump starts when the engine rys falls below 280. g

Essential cooling water at a flowrate of 300 gal / min is the source of cooling': -

water for the lube oil coolers. Normal inlet temperature for this water is
95'T while the normal outlet temperature is 115'F. Faximum inlet temperature 29
is 115'F while the maximum outlet temperature is 135'F. Heat removal rate is q

approximately 2,960,000 Stu/hr for the above conditic>ns which is technically $1 40
compatible with the engine manufacture,r recommendaticins. 53I

| 41 N

The engine is equipped with two low oil pressure shutdown switches to stop the
engine, in the test mode, in case oil pressure drops to 30 psig, which could | 49
result from insufficient oil inventory. One of these switches is located in
the main header and the other one is located downstream of the turbochargerI

pressure regulator. System leakage is routed to floor drains which are piped
; to individual sumps which are then pumped to the oily waste system for proces- [ 41,

,

|
sing.

A sample of the lube oil is taken prior to the initial fill for analysis.
: Subsequent samples are obtained from the profilter drain or instrument bleed- 41 |

! ing connections. If the sample fails to meet specifications, the lube oil is
drained through the permanent connections from the auxiliary skid routed out.

; side the DGB to a truck via a fill station. A fill connection is also provid-4

edatthisstation.g ,
,

t
' N /
'

_ 9.5.7.3 System Evaluation. The lube oil system for each DG is com-
i plately independent of the lube oil systems of the other DCs. Therefore, *

failure of one lube oil system will result in loss'of only one DC. The
,.

9.5-51 Amendment 49
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Ouestion 430.100N

In section 9.5.7.2 of the FSAR you state to ensure quality lube oil is present
in the lube oil system and that it is within manufacturer's specifications,
the lube oil will be sampled at regular intervals. Specify the sampling
intervals, (SRP 9.5.7, Part II) ,

R sponse

we. e -s-. 4 -- 9-72:; 1 , ;,,__,,, ,; w ul os provided in a Aster amena.m.. A

k % 9.r. 9. 2.
.

s

% -

-
.

.

*
.

.

..

I

:
|

.

|
.

.

-

|

I

Vol 2. Q&R 9.S-86N Amendment 49

I

!

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



- - - = _ . . . .- - - - ._ - . - . _ . - - - -- - .- - -- _

@
STP FSAR

Question 430.99N
,

Assume an unlikely event has occurred requiring operation of a diesel gener-
|

ctor for a prolonged period that would require replenishment of lube oil
; without interrupting operation of the diesel generator. Provide the fol-
! lowing:

# *

! c) What provisions will be 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

i

i to the diesel generator as follows:
(

I 1. How and where lube oil can be added while the equipment is in opera-
! tion,

2. Particular assurance that the wrong kind of oil is not inadvertently
4

added to the lubricating oil system, and
-
.

3. That the expected rise in level occurs and is verified for each unit
of the lube oil added,

i b) Verification that these operating procedures or instructions will be
posted locally fu the diesel generator rooms.

c) Verification that personnel responsible for the operation and maintenance!

; of the diesel are trained in the use of these procedures. Verification
! of the ability of the personnel on the use of the procedures shall be
|

demonstrated during preoperational tests and during operator requali-
j fication.
.

i d) Verification that the color coded, or otherwise marked, lines associated
with the diesel-generator are correctly identified and that the line or

i point for adding lube oil (when the engine is on standby or in operation)
has been clearly identified. (SRP 9.5.7, Parts II & III)

1

|
|
i

i Response

!
I a) A plant procedure will be written for the addition of lube oil to an

operating diesel generator. This procedure will address how to add lube
oil and the type of lube oil to.be used and will require the operator to
verify the expected rise in oil level.

| b) The plant procedure for adding lube oil will be available for use at the
operator's work station.

j c) Training on the Engineered Safety Feature (ESF) Diesel Generators (DGs)
; will provide operators with sufficient knowledge of the Diesel Engine Oil
1
i

Vol 2. Q&R 9.5-84N Amendment 49
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] Response (Continued)

System such that they can safely follow the procedure for oil addition
during engine operation. 1

'\
.,

d) The plant procedure for adding lube oil will contain ade,quate instruc-
tions such that special markings will not be required.

.

.

*

;

i

.,

| ..

-~

.

!

i

.

,

,

,

N
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rescining DCs will be edequate to safely shut down the plant or mitigate the I

offects of a IDCA during IDOP conditions. A failure modes and effects analy- flois is provided in Table 9.5.5-2.

9.5.7.4 Inspection and Testint Reauirements. The DC 1mbrication System
will be inspected and tested durin5 the regularly scheduled tests of the DCs.~

Intervice inspection shall be performed in accordance with the ASME B&PV Code,
,

Ssetion XI. f

9
'

A common trouble alarm will be provided in the9.5.7.5 Instrumentation. 430. ;

main control room and individual alarms in the local panel for low oil pres- 54N
cure, hi h and low oil temperature, high and low lube oil level, high filter.

'I5 Indication is provided in the main 2and high strainer differential pressures. !

j '.centrol room and locally for oil pressure and oil temperature at the inlet to q40.
Indication is also provided locally for lube oil level in the 33th2 engine.
The Imbe 011 System indications and alarms are summarized in .'

;

f crcnk case. 41Tchle 9.5.7-2.'

instruments are checked, calibrations are routinely performed and alaras are 29

verified operable as described in Section 13.5.2. Q430.
54N

'

Tha DC protective trips are discussed in Section 8.3.

9.5.8 Diesel Generator Combustion Air Intake and Exhaust System

9.5.8.1 Desitn Bases. The Diesel Generator Combustion Air Intake and .

| Exhaust System (DGCAIES) is designed to supply the DG engine with a sufficient
quantity of combustion air to enable it to perform its safety function and to'

then discharge the exhaust gases so that the gases do not dilute the combus-
tion air sufficiently to affect the operation of the DC engine. The on-engine.! dL
piping and comp *onenta are design to DEMA requirementsad m.h Avsr 431.l #j

41:' CnA doeFA 80 #***8'% O dad $ Asswraase. .
The followin5 Co*Ponents are designed in accordance with manufacturer's stan-
dards:

1. Expansion joints

2. Oil-bath air intake filter and silencer'

3. Exhaust silencers | 41

4. Air heaters / air coolers
-.

5. Turbochargers
1

6. Valve for overspeed shutdown

All components are designed to seismic Category I requirements. In addition,
cach DG and its associated Combustion Air Intake and Exhaust System is located
in a physically separated ' tornado , flood , and missile-proof structure, and
is protected from the effects of moderate line breaks (see Chapter 3). |4I

;

;

.

9.5 52 Amendment 49
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A single failure of the fire protection system could result in the un- .;3. 30 ..Theavailability of the sprinkler system for a given engine compartment. Q430.compartment ventilation system continues to be operational ensuring a
purge of the smoke from the affected compartment. The smoke is exhausted

56N |

approximately 30 ft south and 43 ft above the elevation of the combustion j

air intake louvers and, therefore,'will tend to rise rather than be drawn |

down to the air intake louvers. Aspects of fire fighting are identical
to those identified in 2 above. Until the closure of the thermal link |41
dampers the smoke will be vented on the north side of the DCB via the oil 1

'

room exhaust fan and duct. The exhaust gas will be hot ar.d will rise, f9
and as ths gas rises, dilution will occur.

An analysis using the methods of James Halitsky in 'Cas Diffusion Near Build-
ings" was performed (See Reference 9.5.8-1). Ths results indicate that the
following reductions would occur in the oxygen level of the combustion air
intake.

.

1 ESF Transformer Fire - During the period from the start of the fire until
the time it is extinguit.hed, smoke could potentially be carried around to

'9
the north side of the DCB. The distance from the nearest ESF transformer Q430.to the closest air intake is about 30 ft by the Halitsky method the oxy-

61N <

Sen deficiency caused by a single ESF transformer fire is 16 percent.
The engines will operate at oxygen deficiencies of up to 20 percent.

I

2. Engine Room Compartment Fire - By the above nethod the oxygen deficiency
for the remaining DCs would not exceed 11 percent during a fire in an )*

adjacent engine compartment.

3. FOST Room Fire - By the above method the oxygen deficiency for the DCs
would not exceed 5.3 percent as the result of a FOST room fire.

9.5.8.4 Inspection and Testing Requirements. The DCCAIES will be in-

|p cpected and tested during the regularly scheduled tests of the DCs. The in-
otrumentation provided to monitor the combustion air and' exhaust temperature
receives periodic calibration and inspection to verify accuracy.

9.5.8.5' Instrumentation. Alarms will be provided in the main control 2 l41
room and.the local panel for intake air filter hish. differential pressure and Q40.i

for a failed turbocharger bearing. Indication is provided at the local con- 34
trol panel for intake air manifold temperature, turbicharger inlet and outlet
cir tempaiature, individual cylinder exhaust temperature, and intake air mani-
fold p.ressure.

-

, _

[M} t
- y.s.9 Aaxiliary Steam System

/ ^:
9.5.9.1 Design Bases. The Auxiliary Steam U O h p ,a is designed to

eperate independently from the main turbine theru d y F. cteam systems. The
cystem is shown on Figures 9.5.9-1 through 9.5.9-4. Th. 4 system includes
two boilers with a design capacity of 290,000 lbs/hr of steam at 235 psig and 41

;

! 419'F.
~

.

,
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De tattial calibration frequency for the instruments associated with
- ~~ - the combustion air intake and exhaust system will be at least once

- -

every 18 months. h is frequency say be revised based on evaluations - _

- of factors such as plant operating experience, industry esperience.
and vendor recommendations. _ _ _

. . .

H e' operator action required following alare actuation will be
- - -~ specified la the annuneistor response procedure which is currently

_ .

ender development. hose actions will be consistent with the
manufacturer's guidelines. H is procedure will be available for .

"-

review prior to fuel load.
_ . - _ . . _ _ _ . . . ._ _ . . .
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Ouestion 040.34

Describe the instrumentation, controls, sensors, and alarms provided in the
design of the diesel engine combustion air intake and exhaust system to warn
the operators when design parameters are exceeded. (SRP 9.5.8, Part III, item
1 and 4) .

.

Response

2- 22%i .. -See Section 9.5.8.5. _

f The calibration program for the instrumentation, controls, sensors, and
.

1.
alarms is under development and frequencies for these activities have no t

been determined. This information will be available for review prior to
fuel load.

2. The operator action required following alarm actuation will be specified g,
in the annunciator response procedure which is currently under develop-

These actions will be consistent with the manufacturer's guide-ment.
lines. This procedure will be available for review prior to fuel loady

.

' .

; .

..

.

..

..

|

'

,

.

i
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Air from outside the DGB is drawn through fixed louvers and the intake air

Q|p ;
filter. These louvers are surrounded by a missile wall barrier s'uch that an
external missile cannot penetrate and cause damage to any of the DG compo-

The louvers are located above the design flood level!,~nents.
$auens W 4y* **e- 4 at' |- :3w bee,,td.nanJ r

'I

, . Liquid nitrogen 4 3 stored in odJeo r tanks at the STP site in the )
.

Bulk Gas Storage Facility. An analysis bras bee erformed,which shows that in |

E the unlikely avent of an instantaneous rupture of hese.% the resulting gas, |
..

'

concadr=Aons at the DG air intake would n.t.Jvm 14&d bs- Under Kese.condi- '

' tions,the engine is still capable of carrying ts rated load. The following I

/assumptions were used in the , ,Q,

7. The. hc..*s wN ere em 4= .5 analysis: Distance from the tanks to the DC air intake,g .4 o.* enga ch A c.ue ,J |

1. 486 ft
ugatd

2. . 11,000 gallons of liquified N SD nD AJerJ. c5< f**f (se CO.2.j2Teoj.

SG b. |49
X/ud r5 -ar 7 03.fb* el'versiey*using the methodology laiM5 '. '
~

4. Pasquill Type F meteorology ,

,

'6 5 .' Air intake 65 ft above grade

Bey pt ,. nse. 9 4,e_a s Ae- y4r.r-n**-*k f*S_ g 6.

The following is an assessment of the influence of diesel exhaust gases and.

,
.Sr.. . Arts da ae.A g W.1J igs % c LJ. 4%d t* e aper.4 con e4 fke. b(r'ssmoke

1. As shown in Figure 1.2-10 the diesel exhaust is discharged to atmosphere-

through the north wall of the diesel generator building. ^--'7:i: :: L 6

u;;1~~ i2fi;;;; C i%i;;"iff'2 2 ;' ;ti?" i^ U =is='' l 4 1 ef d'A
f p. 4,., 1. ... :: d::17 :: 'g ge;fik ::r'- ti: 21 m.10 - u. .. J. ... 1: :

, __
; = th:1-- -* - A- M ra m - e 7::ti;;. ;f 0.e ;3.: t ----- : S :12 . ;;.ie.. L

,,f C. 21: int z'- . T..". filu t i - -f f ..;t ;ff::t :n;;in: ;p:: -* J The

only gaseous fire extinguishing medium for STP is halon used in the relay'

| room, the computer room, the TSC computer room in the EAB, the Adminis-
!

tration Building and the radweste control room in the MAB. Release of
halon from these buildings would be a controlled operation. No fire 30
extinguishin5 Saseous medium is used for fire protection for the DGB. - q42

,

565

| 2. From a geometrical standpoint, the combustion air intake louvers on the
,

~ north side of the DGB are 90*with respect to the auxiliary ESF trans-
formers which are approximately 20 ft east and 10 ft south of the build-
ing. The transformers are supplied with an automatic deluge system. A
class B fire could result from an oil spill or internal shorts. Thirty
minute response time and thirty minute fire brigade action would result
in extinguishing the fire via existing fire hydrants or fire department ,

iconnections with access to the deluge valve immediately, adjacent to the
.i DGB, in case of a single failure of the automatic deluge system.

$b . .. r
j. - -A

team.cd
it |

s
|

- i

;

;, ..

l
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or FesT* re*~< . |
!3. A single failure of the fire protection system could result in the un- g

30 |availability of the sprinkler system for a given engine compartment The
compartment ventilation system continues to be operational ensuring a Q430.

56Npurge of the smoke from the affected compartments. The smoke is exhausted
approximately 30 ft south and 43 ft above the elevation of tae combustion |

' air intake louvers | 4or mit Dd- ca peb e eds e.xcept- t%e. Fest re. s.

( Aspects of fire fighting are identical fe.=%e
to those identified in 2 above.) Until the closure of the thermal link j h19#
dampers the smoke will,ab,e ventedg6TFthe north side of the DGB via the oil,

*

room exhaust fan and duct.4TMa 4Aaast u,ill be. i...mel % 4er -fise. c.4 lee.ls of
'

bb. E.lcl.g. ZW5et.d'.
~

!j Coagad*At-~ As. W hofe. ii a.
N

f An analysis using the methods of James Halitsky in " Gas Diffusion Near Buil - ,e.r'

5ings" was performed (See Reference 9.5.8-1). The results indicate that the # gNfollowing reductions would occur in the oxygen level of the combustion air ,

' intake.

ESF Transformer Fire - During the period from the start of the fire until /
the time it is extinguished, smoke could potentially be carried around to

'9the. north side of the DGB. The distance from the nearest ESF transformer*

Q430.totheclosestairintakeisabout30ft.gytheHalitskymethodtheoxy-
61Ngen deficiency caused by a single ESF transformer fire is 16 percent.

S--*-: rill ;:rr exygen fici:::i:: ;f n 20 -~-* D
s

Engine Room Compartment Fire - By'the above method the oxygen deficiency,

for the remaining DGs would not exceed 11 percent during a fire in an
adjacent engine compartment. *

3. FOST Room Fire - By the above method the oxygen deficiency for the DGs,

j would not exceed 5.3 percent as the result of a FOST room fire.

9.5.8.4 Inspection and Testina Requirements. The DGCAIES will be in-,

epected and tested during the regularly scheduled tests of the DGs. The in-;

'

strumentation provided to monitor the combustion air and exhaust temperature
i receives periodic calibration and inspection to verify accuracy.

9.5.8.5 Instrumentation. Alarms will be provided in the main control 2!4l
room and the local panel for intake air filter high differential pressure and q40,

;- for a failed turbocharger bearing. Indication is provided at the local con- 34
: trol panel for intake air manifold temperature, turbocharger inlet and outlet
! . air temperature, individual cylinder exhaust temperature, and intake air mani-
! fold pressure.
.

9.5.9 Auxiliary Steam System |;

'
9.5.9.1 Design Bases. The Auxiliary Steam (AS) System is designed to

cperate independently from the main turbine thermal cycle steam systems. The!

system is shown on Figures 9.5.9-1 through 9.5.9-4. The AS system includes
two boilers with a design capacity of 290,000 lbs/hr of steam at 235 psig and 41
*19'F..

|
e

|

|
|
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D *- te h Ib indicate that the nitrogen and hydrogen concen-; ..

ti trations at the DG intake will be negligible, due so W I
'

..! the buoyancy of the pines. ghe carbon dioxide con- gp#p |
approximately M.2W ee.daeb ef ne onyya4centrati -

_

;,s O 4. ke. b 6 ..A aIi ces uit .w I
' '

). . .
.
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..

$ sed ''B"
.

|
'~

A southerly wind would cause the DC exhaust to be captured
in the auxiliary building wake cavity. But the DG exhaust
would undergo a 55 fold dilution within this wake cavity
and therefore would not adversely impact DG operation.

I4- 4 b e i.L A be noted credit was not taken in iusa evaluation.s!

for the buoyancy of the het DG exhaust. Smoke from fires. .'

in buildings surrounding t.he DG building are. l 4Ja,Lh4 %e. M i amb'',8
wwtm unAys at- least a 10.5 fold dilution in the building wake cavity

I

and therefore will not adversely affect DG operation.

l

&.se e+ *c ''

amoka exhausted from this outlet would be diluted by a
, factor of 39 in the building wake cavity and therefore

will not affect DG operation. Furthermore, the fire
dampers will close n m , steer fr., so
sendhdlW4 will MMesAg a M pis#'#E g

,

.

..

. . ..
t4

|..
.

..

1

I
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Question 430.60N

Figure 1.2-10 shows the diesel generator exhaust stack extending above the
The FSAR text does not specify whether this portion of the exhaustroof.

stack is protected from tornado missiles. Separation of the exhaust stacks i
does not constitute adequate protection. It is our position that the d'esel g

\generator exhaust stacks be tornado missile protected.
.

\-

; ,
- ,. . -

.

. r

b4

Response

? ...you.. will ^. ysuviosa upon fiu liz ;i:n r# da-i;n b - 49'

R Gute /.0-fo Nes BEen nak| Abs n neRect~ .
.

'

ME ESWp*estGo, PHe Dtesel G694tpnt .
-

- bxReustNoe 6k17s rHe HoprH Una d VHG DGd .''

A P E l e @ 77 4 F S h .#. G. A.Ae r clu.com su. rech 9.s. t.2.
.

N
%. ..

.
.

.
........

.

\

.

1

.

.
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9.5.8.2 System Descripcion. A schematic of the DGCAIES is shown on
-

'

; i Figure 9.5.8-1. The relative location of system equipment in the. facility is,

shown on Figure 1.2-10. ,
.

)

Each DGCAIES consists of: .

4

1. Combustion air intake filter and silencer (oil-bath type)
41

2. Exhaust silencer

3. Combustion air manifold-

I 4. Exhaust manifold

S. TurbocharSer ,

6. Air hea:ers/ air coolers (one each per cylinder bank)
'

.
,

7. Connecting piping and expansion joints-

j S. Overspeed shutdown valve'
!

Outside air for combustion is drawn into the building through .a separate mis-
sile protected opening above the maximum flood level. Intake air velocity is 2

limited to prevent the entry of rain or snow, thus eliminating the possibility q40,
of clo5ging the air intake er otherwise degrading performance. All portions 35
of the DGCAIES, except for the' air intake opening and the end of the exhaust
pipe, are located within the DGB.;

Air is drawn in throu5h the combustion air intake filter and silencer and
flows through the connecting piping and expansion joints to the overspeed
shutdown valve and into the compressor stage of the turbocharger. From the "| 41

turbocharger, the air flows through the air heaters /intercoolers and into the!

combustion air manifolds, where it becomes available to the power cylinders on
demand.

,

The exhaust Esses are released into the exhaust manifold and into the turbine 2
of the turbocharger. The. exhaust gases expand throu5h the turbocharger cur. ,

Q40.,; )bine and flow through the interconnecting piping and expansion joints to the
: exhaust silencer. From the' silencer, the exhaust gases are ro ted out of the |44 i

10).J#s@t$ |49 |
"i d .irr t _ C . . M -'

c----- (see Ti
e,bem groet,

, re
DGB, via a 'Ee.. L 4 8 Pir4 @ P*Miy ( .

The overspeed shutdown valve located in the turbocharger is controlled by the |41
engine overspeed protection device. Upon a signal from the overspeed protec-

,

'

tion device, the overspeed shutdown valve closes, shutting off the combustion |
|

air supply to the engine, thus providing a positive shutdown.
|.

9.5.8.3 Safety Evaluation. The combustion Air Intake and Exhaust System
for each DG is completely independent of the Intake and Exhaust system of the ,

j
other two DCs. Consequently, failure of one Intake and Exhaust System will
result in the failure of only that DG. The remaining DGs will be able to |

,

| safely shut down the plant or mitigate the effects of an IACA in the event of |'I
,' |

|a coincident IDOP. l

| |

'

i

9.5-53 Amendment 49
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ousstion 040.37 storage facility includ-
.

Describe with the aid of drawings, the bulk hydrogenInclude the protective measures
l sions duiing operations

ing its location and distribution system.
censidered in the design to prevent fires and exp ol as during normal opera-|

cuch as filling and purging the generator, as wel* .

| tior.s . -

.

N Y2,
.

g I
TheResponse ards Analysis Report.

;

in the Fire Hf the Unit 2 turbine and is
,

Bulk hydrogen storage is discusse 51rea is northC:$ .D.2.f/provides protective measureslocation' of the bulk gas storage from the bulk gas storage

shown on Figure 3-49 of the PMAR.for safety-related systems from fires and explosions
| ,

i ns in the generator. '
-

area. l

In order to preclude the possibility of hydrogen exp os ofilling with hydro 5en before oper-
the generator is purged with CO, prior to

h re following shutdown.

'ation or prior to opening the 5 nerator to the atmosp e
.

8
stors to prevent

In addition, generator vents are equipped with flame arreduring hydrogen

flame from being carried into the generator or vent pipeI

I

! venting.
.

*
.

.

1

."

|
*

.

j .

.

.

.

4

i

i

1 .
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4.2 CestPAtlSoit Tn APPEIIDit A OF APCSS 9.S-1

APPEIIDlI A 0F APCSS 9.5-1 STp POSITfolt

3.2. Centrol of combustiblee D.2. Centret of combustiblee -

9.2.a. Safety-related eyetene should be toeleted or D.2.a. Safety-related sestees are mermelly separated
<

I separated from combustible meteriale. ha free combustible meteriale. W re this le not
this is not possible because of the notere of peeelble, special precautione are taken to

t o

i the setety system er the cembestible meterial, eneere that a poeteleted fire will met affect
I special protection should be presided to more then one of the three treine of safe

preweet a fire from defeating the safety system ehetdown egeipment. >

i

function. Seek protection may inwelve aj eeubinettee of automatic fire suppression, sed
j
. constructies capable of withetending and

-

contalaims a fire that seeeemes all *

cembeetibles present. tesoples of each
combootible esterials that may met be separable

.

from the remainder of its systee are:
4 en

I (1) guergency diesel generecer feel ell der s .

*o
a- teste '''
L @s (2) feeblee genereter ell and bydreolic'

:o
i U eentrol fluid systees
j

(3) Reacter eselant peep lobe oil eyotees.'

1

9.2.b. Delt see storage (either esmpressed er D.2.b. Belk gas eterese le defined as a single tank in
i cryogenic), eheeld met be permitted inside escoes of 400 ceble feet, and is not permitted

otrectures homeing safety-related egulpment. within safety-related structures. An area (a
Storage of flasmoble gas such as hydrogen, designated for the leestica of bulk gas'

ohould be located eetdeers er in seperate containers, north of the Unit 2 Turbine
<

detached buildings se that a fire er espleelen Building (See Figure 3-49).I

will not adversely effect any safety-related' .

; systeme er egulpment. g

i

I F
, e

.

1 3

N,,

.*
1

~
e

\ @.

,
,
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4.2 COMPAgTSON 10 APytwelt A 0F APCSS 9.5-1

APttWDit A 0F APCSg 9.5-1 STF PoglTlfMt

s.2.b.(cent'd) n.2.b. (cent'd) .

. (Refer to UFFA 50A, "Ceeeees Wydrogen Wydrogen need in Setemic category I stewetures
Systeme.") Care should be taken to locate high is espplied by lines which are Seismic Category

b pressere gas storage containers with the long 11/1 to enintain structural integrity. Only

sale perellel to building wolle. This will seal-welded piping is weed.
minimise the possibility of well penettetten in
the event of a container f ailure. Use of Only two appreciable quantittee of

< *

compressed gases (especially flammenble and feel high pressure gas cylinders are located within
gases) inside belldings should be controlled. any safety-related building. One set is th.

. (gefer to NFPA 6. " Industrial Fire less cylindere used to store the Melon 1301 for the
j Prevention.") fire protection of the computer room and relay -

room. These cylinders are installed in a small"

room in the glectrical Auxiliary Building. The

|j walle, floor, and ceiling of this room are made
|1' of reinforced concrete. The other set of en ,

high-preaeore cylinders is used to store the H.**<

* breathing air.
| *st*

i
M =c

j 4 Small quantities of flammable ase stored in >
#

* high pressure cylindere are weed in the
red-chee lab and the counting rooms at

|
Mechanical Aemillary Sullding 31. 41'. Only
those cylinders in service will be located+

| theret spare cylladers will be stored remote,

! from Safety Category I buildings.
l

The use of other compressed gases w* chin'

safety-related buildings, particularly those
.

gases used for welding or cutting, will be
f adminletratively controlled.
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'

! All bypass ' valves fail closed on loss of control plover / instrument air. They
] are prevented from opening if the condenser is not available. Condenser
i availability is defined as adequate vacuum in at least two of the condenser 39

shells and when at least one circulating water pump is running. -If the con-
denser is not available, excess steam pressure is relieved to the atmosphere f

i through the SC power relief valves and/or safety valves. Turbine Bypass !
,

! System control is discussed in Section 7.7.1. An adequate drainage system is !

'

provided upstream of each bypass valve. The bypass lines are normally stag- ;;

nant and therefore produce condensate continuously. This condensate la auto- !

satically removed to permit proper system operation. 2W.5,qg,y
i
i 10.4.4.3 Safety Evaluation. The Turbine Bypass System is designed as a |

NNS Class System. It is not required for any safety function, but it is !

included to provide operational flexibility and to minimize steam relief to
' the atmosphere.
,

j The effects of a malfunction of the Turbine Bypass System equipment and the 2

! effects of such failures on other systems and components are analyzed in Q40.39
i Section 15.1. A component failure mode and effects analysis is presented in | 39
i Table 10.4-4. -

. .

; !-
'

10.4.4.4 Tests and Inspections. During unit operation, each bypass
'

| valve will be periodically tested. The isolation valves will be closed and

! the bypass valves checked for performance and timing with remote operation.
,

| The bypass valves will also be operated during startup and during shutdown. ,

i

b The turbine bypass lines will be examined prior to operation (Chapter 14)
39

!) according to ANSI B31.1. The turbine bypass lines will be.bydrostatically '

tested to confirm leaktightness. '

:

| 10.4.4.5 Instrumentation Application. The turbine bypass control is |39
i discussed in Section 7.7.1.8. and a block diagram of the control system is
i shown on Figure 7.7-8. l.- - -

! '

Frovisions have been made to control the steam dump valves from the control $9 -

( room by utilizing a steam dump control mode selector switch. A steam header
,

'

pressure controller is provided to modulate the dump valves during startup,
cooldown, or hot standby operation. A control switch in the control room
provides for bypassing the low Reactor Coolant System T interlock during

i cooldown. Load rejection and turbine trip controllers III provided to reduce
| the effects of the transient imposed upon the Rasctor Coolant System during i
! sudden load rejections or turbine trips. :'

l

[ Each steam dump valve is provided with status lights in the control rwa to i
! indicate when the valve is fully opened or closed. Interlocks are provided to I

' block the bypass of steam to the condenser through the dump valves when inade-
i quate condenser vacuum in two of three condenses, shells exists or circulating
l water flow is lost.

|
10.4.5 Circulating Water System

.

10.4.5.1 Det. fan Bases. The objective of the CWS is to supply 907.400
gal / min of cooling water from the reservoir to the condenaer to remove the
steam cycle rejected heat (See Section 2.4.11.5) and return the water to the p9

Amendment 39 i
** 10.4-9- - - -
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i

All bypass valves fail closed on loss of control plover / instrument air. TheyCondenser |are prevented from opening if the condenser is not available. 39
availability is defined as adequate vacuum in at least two of the condenseri

|
If the con- i

shells and when at least one circulating water pump is running. i
| denser is not available, excess steam pressure is relieved to the atmosphere'

| through the SG power relief valves and/or safety valves. Turbine Bypass
System control is discussed in Section 7.7.1. An adequate drainage system is

!

provided upstream of each bypass valve. The bypass lines are normally stag-
,

nant and therefore produce condensate continuously. This condensate is auto- !|

|
;

natically removed to permit proper system operation.
|t

j
10.4.4.3 Safety Evaluation. The Turbine Bypass System is designed as a '

It is not required for any safety function, but it isNNS Class System.
included to provide operational flexibility and to minimize steam relief to

'

the atmosphere.
2The effects of a malfunction of the Turbine Bypass System equipment and the

,
,

j effects of such failures on other systems and components are analyzed in Q40.39 1

Section 15.1. A component failure mode and effects analysis is presented in | 39
'

Table 10.4-4

10.4.4.4 Test- and Inspections.4 " rir;,;;it ;;_..;;;; :19 by;--- |

- ' -f?? Sr ; xi; i._11, i.... h The isolation valves will be closed an7 j,

|
the bypass valves checked for performance and timing with remote operation.

| The bypass valves will also be operated during startup and during shutdown.
1

l

}
The turbine bypass lines will be examined prior to operation (Chapter 14) 39

J
according to ANSI B31.1. The turbine bypass lines will be hydrostatically

j tested to confirm leaktightness.
i 10.4.4.5 Instrumentation Application. The turbine bypass control is |39
| discussed d.n Section 7.7.1.8, and a block diagram of the control system is,:

I shown on F43ure 7.7-8.
'

Provisions have been made to control the steam dump valves from the control h9
t

f room by utilising a steam dump eeatal mode selector switch. A steam header ,

!,

pressure controller is provided to modulate the dump valves during startup,
| cooldown, or hot standby operation. A control switch in the control roon

interlock during;

provides for bypassing the low Reactor Coolant System T| Load rejection and turbine trip controllers III provided to reduce
! cooldown.

the effects of the transient imposed upon the Reactor Coolant System during!

| sudden load rejections or turbine trips.
t

I

|
Each steam dump valve is provided with status lights in the control room to ,

indicate when the valve is fully opened or closed. Interlocks are provided to ;

| block the bypass of steam to the condenser through the dump valves when inade-
;
' quate condenser vacuum in two of three condenser shells exists or circulating

iwater flow is lost.
7

.

i 10.4.5 circulating Water System
l

'

10.4.5.1 Desian Bases. The objective of the CWS is to supply 907,400 ,

' gal / min of cooling water from the reservoir to the condenser to remove the '

j steam cycle rejected heat (See Section 2.4.11.5) and return the water to the p9
:

i

10.4-9 Amendment 39
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Question 430.105N i d

In section 10.4.4.4 you have discussed tests and initial field inspect on ani testing

inservice testing and inspection, but not the frequency of inserv ceProvide this information in the
and inspection of the turbine bypass system.
FSAR. (SRP 10.4.4, Part 1)

,

...

#
Response

The' inservice tests and inspections of the turbine typass system will be co
daeted at least once overy 18 months.
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.9tirt.24C eStecaussi '

116 HOOKER AVENUECONSULTANT
POUGHKEEPSIE. NEW YORK 126otPETROLEUM FUELS

1954)454 1454
:

August 5, 1985

Mario Rivera
Houston Lighting and Power Co.
PO Box 289
Wadsworth, TX 77483

.

Dear Sir:

In your telephone call of August 2, 1985 you requested my opinion regarding the use
| of ASTM,D4294 (Sulfur in Petroleum Products by Non-Dispersive X-Ray Fluorescence

Spectrometer) to establish the sulfur content of diesel fuel against the
requirements of ASTM D975.

The test method scope of D4294 indicates its measurement range to be from 0.01 to 5
weight % sulfur. This compares to a range of 0.001 to 5 weight % for the other
currently acceptable X-ray method ASTM D2622.

Although D2622 is more sensitive than D4294 by an order of magnitude that increased
sensitivity is not important in determining specification compliance against D975.
Comparing precision levels of the two methods at 0.5% sulfur which is the maximum
allowable level in D975 the following results are obtained:

,

;

! Test Method Repeatability Reproducibility

D2622 0.03% 0.08%,

D4294 0.03% 0.07%

i In view of the comparable precision of the two methods at the sulfur level of
interest, ASTM D4294 is a satisfactory alternate to ASTM D129, D1552 or D2622 for
the determination of sulfur content of diesel fuel for emergency diesel fuel oil
systems in nuclear power plants.

Vetystrul

<T. 1 *y yours,

M, .

e

9

. _ _ . - _ _ _ - - - - _ _ - _ . - - . _ - - - - _ - _ - - - _ . _ _ _ - _ - _ _ _ - _ . - _ _ _ - . - - . _ . _ - - - _ _ _ . . . - - - - _ - _ _ - _
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SUMMARY OF DIESEL GENERATOR PERFORMANCE HETHODOLOGY
.

F

Introduction

This analysis will demonstrate that the function of the diesel
4

generator air intake system will not, under any meteorological
or accident condition, be degraded to an extent which will cause,

diesel generator malfunction. This is defined as a displacement
of oxygen content in air of more than 20 perceng. The following
cases were analyzed: /j ut,,es, og e p.., Sled 4- ovyje**

*

" " "Recirculation of diesel generator exhauste
Fire inside the diesel generator building,

e Fire inside the turbine generator building, the NMM 5'

e
auxiliary building, and the electrical auxiliary building
Storage tank, rupture - N , CO , er;H2e 2 2

Recirculation of Diesel Generator Exhaust ,
,

The diesel generator exhausts are 8 meters above the diesel
generator ints.ss on the same side (north side) of the diesel
generator building:

'

tdVMAnn( .

6,GB
-

DG1MSts'
-

_ __ __.

Hence, there is a possibility that the diesel generator exhaust
could be recirculated into the diesel generator air intakes. If'

|
the oxygen cancentration of the inlet air is! reduced by more than
20 percent, the efficiency of the diesel generators (DCs) will be
affected.-

,

j Factors to be considered in this evaluation are the exhaust temp-
erature and exit velocity, local air turbulence caused by building

:

wakes, and the relative exhaust / intake locations 6 )Under calmcenditions, the buoyancy of the hot exhaust (950 F and the high
;

exhaust ulocity (165 ft/sec) would preclude any entrainment of
i the exhaust into the DG sir intake. However, under certain wind'

conditons (wind speed greater than 3 m/sec), bui} ding wakes are
created by the surrounding buildings and could cause capture of
the DG exhaust within the wake cavity. The classic Gaussian

( plume dispersion equations do not apply in this case. Therefore.
| the following equation is used to calculate the concentration
| of the diesel exhaust captured within the building wake envity

.

C= kV ,

(Equation 1)
A u

p ,

~

i

| *

,

,--r - - - . - - - . -er-n-, --- ,--- ,,n , - - - . - . - - - - - - , ,- _ --.------,-.-----na - wm-,,v- c----,-,----n--n,--
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'
.

,

i - whereC= concentration (voI/vol)
k = coefficient ranging from 0.2 to 2.0

! .o
! ! for conservative results, k was assumed to be 2.0
i A = cross-sectional area of the building causing the

p building wake
u = wind speed (assumed to be 3 m/sec or greater in order

:to create a wake effect)'

V ,= volumetric flow rate of exhaust or smoke

This is a modification of the equation shown in Randerson (1984)
which gives the concentration within wake cavities as:i

" (Equation 2)
,,

where X = concentration (sm/s ) ,
'

Q = source term (sm/sec)i

1 and othtr factors are the same as in Equation 1. gince we do
; not know the exact composition of the constituents in the diesel

exhaust or fires, we simply replace the Q term with Y to give,

avolumeforvo}umeconcentrationinsteadofanactuaIconcen-
4

i

tration in sm/s . similar equations for determining concentrations
i in the area created by a building wake appear in glade (1968) and

the ASERAE Bandbook (1985). .

Next, the conditions which cause, building wakes near the DG. building
were idescified. These currespond to a wind speed of 3 m/see or
greater \(EPA, 1977) from the west, south or southeast direction.
The buildings which create the wakes are the turbine generator ,

| building for the west wind and the auxiliary building for the other
! wind directions. The worst case conditions result with a wind from
j the south and a wake created by the auxiliary building. This build-

ins has the smallest cross sectional area and therefore the DG axhaust!

: vould be less diluted under these conditions. Using Equation 1 and

|
the conservativo assumption that the DG exhaust is at ambient temp-
erature (the plume is not buoyant) and all of the exhaust is captured

,

i in the wake cavity, the DG exhaust will undergo a 55 fold dilution
in the building wake cavity. Therefore, the operation of the diesel'

generators will not be ely affected by this case.

Another case which was evaluated was assuming a wind coming from
the north, which does not create a building wake, but could pushi 'Ithe' DG exhaust back toward the DG air intake. We know that gd %*a A

,

! fold dilution of the DG exhaust is necessary so as not to displace
| the oxygen' concentration in air by more than 20 piercent. Using the

following equation (Randerson,1984) which calculates the dilution>

from exhuast vents on roofs and sides of buildings
>

2
D ,g,= 0. I u s (Equation 3)

T4s is $4A ne 5 M d L b A ves u d M N
<

y s ,+ . . , - ,. . ,3 . , .s e <.:

I

L
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I

' where D ,I" = minimum dilution needed (5)
= wind speed (10 m/see or 33 ft/sec) 3u

y = volumetric flow rate of DG exhaust (55,500 ft / min)
s' = distance between exhaust and intake points (ft) ,

|

we rearranged the terms to determine the distance travelled by
the jet plume which would give a five fold dilution. This cal- !

culated value (36 ft) was divided by two since the fee plume
must travel back the same distance to be at the DG air intake.
The jet center line velocity was then calculated, according to
the following equation (Ferry & Chilton,1973):

:
,

I =kD,V (Equation 4)c o
,

s

i

where V, = jet center line velocity, ft/see
V, = ir.itial jet velocity, f t/sec
D, = diameter of jet, f ta = distance from jet discharge, ft
k = 6.2 for V ,= 33 to 120 ft/see4 .

The calculated jet center line velocity at a distance of 18 feet
is 153 ft/sec. Therefore, a wind speed of 153 ft/see or 47 m/see
is r- aessary to stop and oppose the jet plume. At lower wind speeds, jr
the jet plume vill travel a greatkr distance and more dilution will

Therefore, this case will also not adversely affect. opera-' occur.
tion of the DG intake air system:

Fire Inside Diesel Generator Building
p:c$fre8Ai

,.

A failure of the fire protection system could result in the una jvail-
ability of the sprinkler system for a given engine compartmentf The

compartment ventilatigstem would cont.inue to' operate toThe smoke isJaxhausted 4 rem %4 Y85Ti Fost
purge smoke from the affectedacoccartment.
at a location about 5 m above the DG intake system until t.he fire
dampers close.& pres 4 s.it ehe- b( c.**e.cb.Ms, the smoke WeW be-
ehusted at a location 30 feet south and 43 feet above the DG ' sir

i intake louvers 3 This second situation is not the limiting condition-*

and is bounded by the previous analysis, because of the volumetric 4
flow rate and long distance from the DG intake.{ Bowever, the case hat bx
where smoke is exhausted 5 m above the DG intake will be examined D. dol.
in more detail below. ev+h *

The ventilation exhaust from t DG F#57' eospartment is ,

1500 cfa. 'Using Equation 3, a wind speed of a ur/see and a sep- |

aration distance of 5 m, the minimum dilution at the DG intake
is a factor of 7.s which is im@ above the threshold value of .5~

which affects DG operation. Furthermore, the fire dampers will
close within a few seconds and the smoke will ne byer be.ex W fh k#

f
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Fires In Surrounding Buildings

building, the**f'lu,the normal BVAC systec.s of the turbine generator
.Smoke exhausted from

xiliary buil:8 tug and the electrical auxiliary
building couldedr.ntially be entra;ned into the DG intake, thereby
adversely affecting DG operation. According to Equatiod , the worst
case concentration would occur with the largest volumetric flow rate
and smallest cross-sectional area of the building. These values
correspond to a volumetric flow rate of 290,500 efa from the M M
auxiliary building and a building wake created by the auxiliary !

building (vind from the south or southeast). The calculated smoke
concentration will undergo a 10.5 fold dilution within the building
wake cavity and therefore will not adver:ely affect DG performance.
Fires in the turbine generator builidng and electrical auxiliary
building result in even lower smoke concentrations.;

Storsae Tank Rupture -
,

alsoAn analysis was, performed to determine the effect of a storage tank
rupture of nitrogen, carbon dioxide and hydrogen on oxygen concen- ';

trations at the DG intake. The tanks are located outside at a dis-
tance of about 161 a from the DG intake. For the liquid nitrogen
and gaseous hydrogen tank accidents, Briggs (1969) plume rise ,

'

equations were used to take into account the buoyancy of lighter- g,,,; Tkrs n=dk1than-air gases and the equations given in NUREG-0570 were applied
to determine plume concentrations at the DG intake.fFor the carbon A h... dismsso,

;

he M t-- * A[*win be.7 Wdioxide tank accident, the Bechtel standard 70XGAS program, which'

also uses the equations given in NUREG-0570, was run to detiermine
,, [k ..
"*4

the carbon dioxide concentration at the DG intakes. The results'

are presented below./ In all cases, e eL... 4 :: ;; M :;;r- ah
" ' ' '' I'' *3fr* U** s s l' 7 ?* *' j h f4 h e, y, e' *

3e
C.L Md owne-i

Storage Tank Rupture Concentration at coeweeft. i e A =
Storate Tank Rupture DG Intake (%) . C4 I h U.}

I ;*DNitrogen 0.0
Carbon Dioxide jg.s g g6 A

Eydrogen 0.0 2t.o
.

!

QeHCt oth ***# bC 0% hP*

i s 4. ,e .ee o,e:8.4 f. w

RsC M* *b
3 , /, . A . , / ? D , $ "" E '' ' - 3g ,

.
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e
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