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

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

Bethesds to Resclve Open 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 (HLAP) and Bechtel. This meeting was
requested by both HLAP and the NRC to resolve open items and discuss
responses to Requests for Additional Information (RAI's) previously
submitted to your staff by HLAP.

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

It 1s our understanding that all but three of our responses to your
questions/open {tems (which are detailed in Attachment 1) were satisfactory
vith appropriate revisions incorporated as discussed during the meeting and
as identified in Attachment 2. For the three ftems that were not resolved
during the meeting (items 41, 42, and 43 from Attachment 1), informetion to
support closure/resolution of these ftems (s also included in Attachments 2
and 5. In addition, note that ftem 14 has been changed to "confirmatory” and
that as stated in the revised response to NRC Question 430 25N (see attachment
#2), HIAP 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 #4 provides a copy of the HLAP consultants letter on
testing of sulfur content and attachment #5 provides a copy of the diesel
generator performance methodology under meteorologica. or accident eonditions.

1f you should have any questions concerning this matter, please contact
Mr. Michael E. Powell at (713) 993-1328.

MRW/MEP/b1

Attachments: (1) List of NRC Open Items (PSB-Mechanical)
(2) HLAP Responses and Resolutions
to the NRC Open Items (PSB-Mechanical)
(3) Bechtel Drawing - P&ID for the
Bulk Gas Storage Subsystem - 6T180F00015
(4) Copy of consultant's letter on testing
of sulfur content
(5) Summary of the Diesel Generator Performance
Methodology
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1.

1.

3.

5.

7.

10.

SOUTH TEXAS UNITS 1 AND 2
OPEN ITEM LIST
(MECHANICAL)

List of Open Items

The communication system capabilities - 1isting of sufet{-reintcd areas,
des{yn characteristics and capabilities of the systems, ocation of
system., performance tests, etc., has not been addressed.

(Section 9.5.2.3.1) (Open: Category 3a)

The discussion on the provisions for adequate comunications following
a design-basis event {including seismic has not been addressed.
(Section 9.5.2.3.2) zoven: Category 3a)

The frequency of the {nservice {nspection, tests, preventive maintenance,
and operability checks is not specified. (Section 9.5.2.3.3)
{Open: Category 3a) g

The description of 118h11n9 systems in safety-related ar:as fs incomplete.
(Section 9.5.3.3.1) (Open: Category 3a)

The description of minimum 11umination levels in safety-related aress and
access and cgrcss routes; is incomplete. (Section $.5.3.3.2)
(Category 32

The discussion on the 14ghting system failure analysis effects resulting
from accidents, components failure, etc.; has not been addressed.
feection 9.6.3.3.3) (Gpen: Category 3a)

A discussion on the provisions ‘or adequate 1ighting “ollowing 2a
desigi-basis event, including seismic; has not been addressed
(Section 9.5.3.3.4) (Category 3a)

Dust control - Protection of electrical equipment has not been fully
addressed (Section 9.5.4.1.3.2) (Open: Category 3a)

A discussion on the training grogrsm for initial and requalification
training of personnel, as well as replacement personnel responsible for
the operation and maintenanie of the D/Gs has not been provided.
(Section 9.5.4.1.3.3) (Open: Category 3a)

frocedures for loading the diesel generator during testing and
troubleshooting have not been provided. (Section 9.5.4.1.3.4)
(Open: Category 32)



11.

12.

13.

14,

18.

16.

17.

18.

18.

20,

21.

22.

23.

A discussion on the capability of the D/G to operate under a1l loading
conditions (no load, light load and rated load) during extreme service
conditions and weather disturbances has not been fully addressed.
(Section 9.5.4.1.3.5) (Open: Category 3a)

The procedures for returning the D/G to an operable status following
maintenance and/or repairs should {ncorporate a final equipment check,
(Section §.5.4.1.3.6) (Confirmetory: Category 7

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)

D/G control and monitoring {nstrumentation panels capability of instru-
ments to operazte in the as fnstalled conditions.
(Section 9.5.4.1.3.8) (Confirmatory: Category 7)

The quality group classification of D/G engine mounted auxiliary system
piping has not been specified. (Section 9.5.4.2.3.1.1)
(Open: Category 3a) .

The fuel of! drafnage tank system has not been adequately described.
(Section 9.5.4.2.3.1.2) (Open: Category 3a)

Internal corrosion protection for the fuel ofl storage tanks has not been
provided. (Section 9.5.4.2.3.2.1) (Open: Category 3a)

A description of contrel, instrumentation, sensor and alarm testing/
calibration and operator action ugon alarm actuation has not been
provided. (Section 9.5.4.2.3.2.2 (Open: Category 32)

The fuel ofl qua\1t{ procedures and standards used ire nét in conformance
with ANSI N-195, R.G. 1.137 or Standard Technical Specifications
(Section 9.5.4.2.3.3.1) (Open: Category 3)

The periodicity of water removal from the fuel oi) storage tanks has not
been defined. (Section 9.5.4.2.3.3.2) (Open: Category 3a)

The surveillance regquirements for cathodic protection system for the
buried fuel ol piping has not been described. (Section 9.5.4,2.3.3.3)
(Open: Category 3a)

The ability to deliver fuel of] and Tube 041 during unfavorsble environ-
menta] conditions, particularly during floods, {s inadequately addressed.
(Sections 9.5.4.2.3.4) (Open: Category 3a)

The description of the D/G fuel oil storage tank emergency fil11 1ine with
regards to protection from tornade missiles 1s {nadequate.
(Sectiof 9.5.4.2.3.5.1) (Open: Category 3a)



25.

26.

27.

28.

29,

3C.

3.

32.

33.

34.

36.

37.

The discussion on minimizing the entrance of deleterious materials into
the fuel of1 system during recharging is 1ncomglct¢ with regard to the
emergency f111 connection. (Section §.5.4.2.3. .2) (Open: Category 3e)

The description of the D/G fuel 011 storage tank emergency fin
connection with regards to refueling procedures to be used.
(Section 9.5.4.2.3.5.3) (Confirmatory: Category 7)

Engine mounted piping and components quality group classification.
(Sectfon §.5.5.3.1) (Open: Category 3a)

Instrumentation and controls - testing frequency and operator action,
(Section 9.5.5.3.2) (Open: Category 3e)

A discussion on permissible leakage rates between D/G cooling system and
other auxiliary s;stems has not been provided. (Section §.5.5.3.3)
(Open: Category 3a)

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. (Sections 9.5.5.3.4)
(Open: Category 3a)

Engine mounted piping and components quality group classification.
(Sectfon 9.5.6.3.1) (Open: Category 3a)

Instrumentation and controls - testing and frequency and operator action.
(Section $.5.6.3.2) (Open: Category 3a)

A discussion on the measures taken to preclude ofl carry-over in the air
start system 15 ot provided. (Section 9.5.6.3.3) (Open: Category )

The {nservice inspection preventive maintenance program for air '
starting system air dryers is unacceptable. (Section 9.5.6.3.4)
(Open: Category 3a)

The design of the D/G control afr system with regards to system leakage
and effects of the loss of the system {s unacceptable.
(Section 9.5.6.3.5) (Open: Category 3a)

Engine mounted piping and components quality group classification.
(Section 9.5.7.3.1) (Open: Category 3a)

Instrumentation and controls - testing frequency and operator actiors.
(Section 9.5.7.3.2) (Open: Category 3a)

The frequency of the lube of1 sampling has not been specified.
(Section 9.5.7.3.3) (Open: Category 3a)



39.

40.

41.

4z.

43.

44,

45,

46,

47.

Verification that D/G auxiliary system piping includin? L.0. 7111 points
has been properly identified or marked. (Section 9.5. J3.4)
(Open: Category 3a)

Engine mounted piping and components quality group classification.
(Section 9.5.8.3.1) (Open: Category 3e)

Instrumentation and controls - testing frequency and operator sction,
(Section §.5.8.3.1) (Open: Category 3a)

D/G intake protection from fire, gases, etc. {s incomplete.
(Section 9.5.8.3.3) (Open: Category 3a)

The effects of an ESF transformer fire on D/G operation {s {ncomplete.
(Section 9.5.8.3.4) (Open: Category 3a)

Degradation of D/G operation due to potential fire .in the D/G building
with a failure of the fire protection system is {nadequate.
(Section 9.5.8.3.5)

D/G exhaust protection from inclement weather corditions has not been
provided (Section 9.5.8.3.6) (Open: Categor; .a)

Description of bulk hydrogen storage system {s not provided.
(Sectfon 10.2.3.1) (Open: Category 3a)

A failure modes and effects analysis for turbine bypa:is system s incom-
plete with regards to spurious velve opening and autoratic drainage system
failure. (Section 10.4.4.3.1) (Open: Category 3a)

The description of {nservice inspection program test frequency for the
turbine bypass system. (Section 1o.4.o.sf33 (Open: Sategory 3a)
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Attachment 2
ST-HL-AE-1364
File No. G9.17

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, including 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.

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.

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 %o confirmatory.

MEP-20
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STP has already provided a response tu _his concern. Refer to Table
9.5.3-1.

The STP lighting system ‘s an integrated design that provides adequate
emergency station light: .- in all areas, from onsite power sources,
required for fire fightiry, 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 des.riptive information related to this concern refer co
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.

As stated in our response to Q430.82N and described in Section 9.5.3.2,
STP utilizes an integrated emergency lightiug 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
powvered from onsite sources as shown in Table 9.5.3.1. (Ref. Section
9.9.3.3.2).

This item is closed.

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

Backup dec 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



10.

11.

12.

Attachment 2
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Portable dc lighting has been discussed in STP'r response to Q430.78N and
in the Fire Hazards Analysis Report (FHAR).

Note that the nonsafety-related DG (the TSC DG) is not common to Units 1
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 which is not necessary for any emergency situatien. This DG is
independent of the TSC DG's. (Ref. Section 9.5.3.3.4)

This item is closed.

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 1E DG's and DC lighting from the eight hour seal:d 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.

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.
The response to Q430.28N has been revised to provide more detailed
information on training for the emergency diesel generaters. (Ref.
Section 9.5.4.1.3.3)
This item is closed.

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.

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

This item is closed.

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




13.

14,

15.

16.

17.

18.

19.

20.

Attachment 2
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The response to Q430.24N has been revised to incorporate a brief
discussion of the Preventive Maintenance program. (Ref. Section
9.5.4.1.3.7)

This item is closed.

The concern in the past has been vibrations causing instrumentation
problems on DG skid mounted panels. As described in the respcnse to
Q430.25N, the panels are not located on the DG 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.

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.

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.

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.

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

This item is closed.

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 i{s closed.

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.

MEP-20



21.

22,

23.

24,

25.

26.

27.

28.
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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.

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
2.5.8.2.3:%)

This item is closed.

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.

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 (Amd. 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.

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.

Section 9.5.5.1 has been revised to reflect the industry standards which
are met oy the diesel mounted piping. Also see the revised response to
Q430.478. (Ref. Section 9.5.5.3.1)

This item is closed.

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.

The response to Q430.91N has been revised to include a more detailed
discussion of this concern. (Ref. Section 2.5.5.2.3)

This item is closed.




29.

30.

31.

32.

33,

38.

36.
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The response to Q430.102N has been revised to address this concern.
(Ref. Section 9.5.5.3.4)

This item is closed.

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.

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.

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.

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

This item is closed.

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.

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.

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



37.

38.

39.

40.

41.

42.

43,

44,
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Section 9.5.7.2 has been revised to include the frequency of lube oil
inspection. (Ref. Section 9.5.7.3.3)

This item is closed.

The existing response to Q430.99N is acceptable. The direction for lube
oil filling will be in a procedure wi ich 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.

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)

This item is closed.

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.

The bulk gas storage subsystem has been reanalyzed to take into
consideration all gases located at that facility. The results and
methodology have been incorporated into FSAR Section 9.5.8.3. A further
description of the methodology can be found in attachment #5. (Ref.
Section 9.58.3.3) HLAP considers this item glosed.

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
rodel assumes that the smoke emission from the transformer is 100% 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 incorporated
in the revised section 9.5.8.3. (Ref. Section 9.5.8.3.4). HLAP considers

this item glosed.

FSAR Section 9.5.8.3 has been revised to include the fire in the D.G.
building and its effects on the D.G. A further description of the
analysis and the methodology used are provided in attachment #5. (Ref.
Section 9.5.8.3.5) HLA&P considers this item glosed.

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)

This item is closed.

MEP-20
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46,

47.
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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 is closed.

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 Il event
as described in Section 15.1.4. 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 FMEA (Table 10.4-4). A
description has been added to FSAR Section 10.4.4.2 regarding the
drip leg.

This item is closed.

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.

MEP-20
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Response (Continued)

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

3. The type of communication systems available at each of the above identi-
fied working stations is shown on Table Q40.10-1.

4. The communications equipment at the locations specified in Table 040.10-1
is capable of performing at the maximum sound levels in those areas. The
background sound levels are enveloped by the maximum sound levels.

STP does mot utilize a page party system. Refer to FSAR Section 9.5.2
for a description of the comunications systems.

4

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. A&Jab‘mﬂfa , m(ar 4o Sccben 142, !1.2,.%«-\03 £

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.

+ B
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STP FSAR

system are on the plant site for use by the technicisns. Cables for the EPBX
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 nuzbers, as well as mobile radio numbers, i{s maintained in the con-
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-
tems.

il

2.5.3 Plant Lighting Systems

9.5.3.1 Design Bases

1. The Lighting System is designed so that a single failure of any electri-
cal component assuming \oss of offsite power (LOOP), vill not terminate
the system's ability to lluminate those areas where, during emergency
conditions, reactor shutdo'm is carried out.

2. The lighting subsystems that serve the main control room, the remote
shutdown areas and the access/egress routes thereto, and other areas in
vhich 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 1
equipment are designed for seismic concerns, and to prevent structuial
collapse during and after a SSE.

3. Lighting fixtures containing mercury lamps and mercury switches are not
used inside the RCB, specific Mechanical Auxiliary Building (MAB) areas
and Fuel Handling Building (FHB).

Lighting fixtures with lamps containing mercury, if used in the Turbine
Building over the turbine or portions of the secondary system vhich can
be opened during maintenance operations, and over the condensate polish-
ing demineralizer regeneration equipment area, are provided with solid
translucent lamp guards to prevent falling lamps. All MAB lighting fix-
tures with lamps containing mercury are provided with solid translucent
lamp guards.

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:

e Illumination Engineering Scciety (1ES) Lighting Handbook (1972)
e Occupational Safety and Health Standards (OSHA) 29CFR1510

e RKational Electric Code (NEC) NFPA 70-1981

9.5-39 Anendment 49
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9.5.2.3. Ingpection and testing
o

Preveative ma‘ntenance activities and opersbility checks secessary to
easure reliable operation of site emergency commsuniciations are under
developaent, A listing of activities and performsnce frequencies will

These frequencies may be revised
based oo evaluastion of factors such a» plant operating experience,
iodustry experiencs, and vendor recommendations.

¢u-\-Ue. f-e reviad ptier \n apgxi‘«*ba.
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estion 430 76N

In Section 9.5.2.2.3 of the FSAR you state that inservice inspection tests,
preventative maintenance, and operability checks are performed periodically to
prove the availability of the communication systems. Provide the frequency
for these tests. (SRP 9.5.2, Part 11 and III)

testing program for the communication systems are under development and
frequencies for these activities have not been determined. This information
will be provided in a later amendment.

_p‘%, fo Sechbm 2.5.2.3,
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Wis provided to perait the operators
~ow—————.. to shut down the unit safely ani to maintain it in a S
' safe shutdown condition at any time. The lighting ——e
system is designed to provide lighting in those areas
- - used during a reactor shwtdown or emergency.

A— Lighting in the control room, -a“,‘\l"‘a";hut.dm panel
room, T translee gwituln Pencis, end auwlcfus b-—u‘j:‘“‘
.gd.‘v.,-. Foel from Class 1! buses. The lighting is arranged so
that alternate fixtures are fed by redundant buses
e to maximize the coverage of remaining fixtures in the
event of a loss of one Class bus. Physical separation ———
is provided to maintain independence of the redundant

— = - essential lighting systems.

- —- 1f the normal (preferred) source to a Class ;! bus
R fails, the associated diesel generator is started auto- ~—
: matically. During the diesel starting period, the
7 emergency lighting system provides illumination.
——- - - Lighting in the control room and remote shutdown area
is automatically restored during diesel generator E—
nqucncinq.

. ————— - —— -
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STP FSAR

e Federal Aviation Administration (FAA) Obstruction Marking and Lighting -

Advisory Circular No. 70/7460-1F, dated September 27, 1978

9.5.3.2 System Description. The Lighting System provides {llumination
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:
1. Normal AC Lighting
2. Essential AC Lighting
3. Emergency 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
not available, power for the yard area lighting is provided from a non-Class
II.DG(SN.'.L b&"'ﬂoc-s u.a.'ﬁ °

“Under normal operating conditions, the normal ac and essential ac lighting
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 pinisum of ten footcandles
is provided at the work stations in the safe shutdown areas which are:

X Control Room
Auxiliary Shutdown Panel o
Transfer Switch Panels as defined in Section 7.4.1.9.2

Standby Diesel Generator Control Panels

2

3

4

5. Chiller Control Panels
6 Boric Acid'T.nk Room

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
&bove work stations.

Power for the Essential AC Lighting System is supplied from two Class 1E and

one non-Class 1E system. Upon loss of the normal power supply (i.e., LOOP)
the Essential AC Lighting System is automatically connected to the Class 1E

9.5-40 Amendment 49
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(trains A and C) and the non-Class 1Ep(FeeY DGs. The lighting power sources

for the safe shutdown areas and access/egress routes are shown in Table
9.5.3.1.

9.5.3.2.3 Emergency DC Lighting Systea: The Emergency 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
including access/egress routes between them, and &t the access/egress routes
to and from fire areas during fire transients, and accident conditions includ-
ing a SSE as follows:

1. The eight hour sealed bean battery packs, Holophane M-18-2A-X-SEIS-PT,
are suppcvted 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.

2. Th:'TSC also uses eight hour battery packs.

3. Lighting from sealed bean lights with at least 90 minute battery packs is
provided in other access/egress routes upon loss of normal area lighting.

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

9.5.4 Diesel Generator Fuel 0Oil Storaje and Transfer System
9.5.4.1 Design Bases.

_l;, The Diesel Generator Fuel Oil Ctorage and Transfer (DGFOST) System is
i designed to function during emergency conditions with a concurrent single
active or passive failure of any one of its components.

2. The onsite storage capacity of the system provides for continuous opera-
tion of each DG for at least 7 days at continuous rating. An onsite
source of replenishment is available from the Auxiliary Boiler Fuel 0il
Storage and Transfer System (see Section 9.5.10). A connection is pro-
vided for replenishment from a truck from offsite sources.

49
0430.
78X
Q430.
798

49
Q4 30.
78N
Q430.
82N

|a1

| &1
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| @1

3. The design of the system meets the GDCs 2, 4, 5, and 17 in addition to RC | 4

1.137 and 1.9 as discussed in Sections 3.1 and 3.12, respectively. Also
the rystem conforms to Institute of Electrical and Electronic Engineers
(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,
Anerican National Standards Institute, National Electrical Manufacturer's
Association, Diesel Engine Manufacturers Association, I1EEE, American
Petroleum Institute, National Fire Protection Association, and Nuclear
Engineering Liability and Property Insurance Association. Design codes
of each individual component are stated in Section 3.2.

4. The safety-related portions of the system is designed to seismic Category
1 requirements and are protected from tornado missiles by missile-proof

9.5-41 Amendment 49

4l



STP FSAR

Question 430.58N

_Experience at some operating plants bas shown that diesel engines bave failed
to start due to accuzu-ation of dust and oiher deleterious materials on elec~
trical equipment associated with starting of the diesel generators (e.g., sux~
41iary relay contacts, controls svitches - etc.). Describe the provisions
that have been made in your diesel generator building design, electrical
starting system, and combustion air and ventilation air intake design(s) to
preclude this condition to sssure availability of the diesel generator om de-
mand.

Also describe under nmormal plant operation vhat procedure(s) will be used to
pinizize sccumulatiou of dust {n the diesel generator ToOom; specifically ad-
dress concrete dust control. In your response also consider the condition
vhen Unit 1 1s in operation and Unit 2 {s under construction (abnormal geser-
ation of dust).

Response

Dust sccumulation from exterior sources:

The diesel generator (DG) building heating and ventilating systez utilizes '3&
three 100-percent capacity supply fans, providing air flow of approximately
20,000 £t¥/min to each DG train vhich function only vhen the diesel s not B

operating. During diesel operation, & larger f::*2:::;Sigs_gig_glgz_gg__,___\
approxizately 123,000 £¢?/min to each DG train operated. e inlet tol
the szaller supply an'sill-be equipped with a fi1ter having a 40 percent at- |
wospheric dust spot efficiency. Use of the fi{lter will prevent entrance and
accuzulation of all types of dust (including concrete dust) and other dele- -~
terious material on electrical equipment associated Y::2}:::;5131_253533,,,)¢3)
diesel. See Section 9.4.6, for details. The diesel operated infre- |4
quently for either (1) pericdic system testing or (2) subsequent to loss of
offsite pover or a desiga basis sccident. Operation of the diesel 4in Unit 1

4s scheduled when very little concrete work or other abnormal dust-generating
activities resain to be done in Unit 2.

3<
4.

"

st accumulation from interior sources:
e housed in Ju"‘v“-',h‘f co\du.vteo-“-':
All concrete surfaces {nternal to the DG buildir  except the fuel oil tarnk
cocpa:tncuts&tim ron—hbclcd fume tight fire doors will be ccated as follovs: ! 4.
A

1) flué?ilicatc concrete hardener on floor.
2) epoxy - polyamide concrete sealer on valls arl ceilings.
Cozbustion air 4s filtered via an o1l bath air filter as reflected in Figure | 3

9.5.8-1., Filters are provided to filter the supply air in the DGE RVAC &
Systems. FYor details See Section 9.4.6.

I;ﬁéf{lgan- £1¢~‘"1;;::L.‘;¥"E—f:::£EE:EEEE;>
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Question 430.28N

Provide a detail discussion (or plan) of the level of training proposed for
your operators, paintenance crew, quality assurance, and supervisory personnel
responsible for the operation and maintenance of the emergency diesel genera-
tors. ldentify the number and type of personnel that will be dedicated to the
operations and maintenance of the emergency diesel generators and the number
and type that will be assigned from your general plant operations and 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-
gran planned to assure optimum availability of the emergency generators.

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

Response

The training program for supervisors, operstors, and maintenance personnel

S described in Chapter 13 includes training on th¢‘¢:=:!:2%3,410001 generators
) (DGs) .

>

Specific personnel are not exclusively dedicated to the amesgeney NCs. The
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 DGs as well as other plant systems and compo-
nents.

The training, education, experience and staffing of (Quality Assurun€§)(6;1"-
personnel is described in Chapter 17.

rovide training to appropriate

s 0--.'....3 » il e
The Wuclear Traini avwill injciall
personne lpequivalen ilar to the wvendor or manufacturer’'s trairieg N\

ogram. Dependins on the discipline, this training is ecxpected to last from
ﬁé/ two to five doys involving & combination of classroom, demonstrations/tours,

and walk throughs, as sppropriate. This training will be completed pri

RPOD assuming operational and maintenance nopo:.oibility l:t.’tbofdt':”!r: e
Startup. Retraining will be factored in to appropriate requalification or
retrainiog programs av well as integrated into appropriaste apprentice training
programs. The goal of the initial and retraining progrems is to identify

specific job responsibilities and train personnel accordingly thu
optimum availability of the emergency diesel generator. - ¢ assuring

N
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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 low
jacket water pressure at the inlet to the engine. The DCCWs indications and

alarms are summarized in Table 9.5.5-3 and DG protective
in Section 8.3.1.1.4.6.

9.5.5.6 No Load Operation Actual shop tests performed on a prototype

p-r!G'fUt'ITITll'II'3ETtE'U-WTTF—EHT!_IY!YIHT—:;N‘

29
Q430.
50N

trips are discussed

4l
KSV-20-T diesel engine showed the engine capable of running at no-load for an 223!
extended period. Following six hours of no-load operation at rated speed, the QON .
engines were subjected to a 75 percent load test for one hour, followed by a 3

50 percent load test for one hour. Based on the protot
ments need to be made to the STP engines or controls.

cedures require interspersing 15-30 minute periods of operation at 75-100
percent load at approximately 6 hour intervals when operating the diesel for
longor than six hours at light loads (less than 50 percent). ’

-

7,

testing, no adjust-
e operating

49

9.5.6 Diesel Generator Starting Syste

9.5.6.1 Design Bases. Each DG is prov

e alable oF accest
‘:: ﬁz‘;hklygtg-:uuu o¥ Jow "‘L"J
d with two compressed starting
air systems, either of which is capable of starting the engine without power.
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

&1

ne losd,
opeanen.

piping is designed to Diesel Engine Manufacturers Association (DEMA)
requirements and meets ANSI B31.1. The equipment is located within the DG |“9
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 redundant DG Srtarting | 4)
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,

air receivers, twe starting air valves, all necessary valves and fictings,
instrumentation, and control systems. Table 9.5.6.-1 lists major components

in the DGSS and their design data.

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

two air dryers, two
29

Q430.
52N

the Srarting Air System by one check valve ’nd a manually operated isolation 29 11
valre. Each receiver has a volume of 83 ft” and a design pressure of 275 I
ps‘g. This is sufficient for five start attempts per receiver without re- 430.

charging. The receiver is constructed of stainless steel. The air compres- 52N
sors are sized to recharge each receiver from minimum pressure to maximum
pressure in 17 minutes. Each receiver is provided with a pressure switch to

29
stop and start the compressors as required. Low pressure is alarmed locally ‘0430'

and as a common trouble alarm in the main control room. High pressure safety |%2 |41
relief valves are provided. N
otk % ve-cévey =he air flews to the engine-mounted components through ‘
ol 3 cog. LfSeTCORNSCLIiNT FiFINg The on-eniine components consist o l"

§.5-48
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Question 040.30

The diese’. generator Sets should be capable of operation at less than full
load for extended periods without degradation of performance or reliabilicy.
Expand your FSAR to {nclude and explicitly define this requirement. (SRP
9.5.5, Part 111, item 7).

Response

diesel generator operating procedures will include {nstructions to inter-
sperse 15-30 minute periods of operation at 75 percent to 100 percent load at
approximately 6 hour {ntervals vhen operating the diesel for longer than 6
hours at light loads (less than 50 percent).

&gfn Section 9.5.5.6.

Ls

QSR 9.5-23 Amendment &9
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estion 430.102N

Diesel generators for nuclear power plants should be capable of operating at
saximum rated output under various service conditions. No load and light load
operations, the diesel generator may not be capable of operating for extended
periods of time under extrene service conditions or weather disturbances
vithout serious degradation of the engine performance. This could result in
the inad 'ity of the diesel engine to accept full load or fail to perform on
demand. Provide the following:

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

Service Conditions
(a) ambient air intake temperature range-F*
(b) humidity, max-%

b) Assurance that the diesel generator can provide full rated load under the
folloving weather disturbances:

(1) A tornadc 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 prossure storm such as & 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).

e) ?n light of recent weather conditions (subzero temperatures), <iscuss the
effects lov smbient temperature will have on engine scandby and operation
#nd 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 asbient tempera
ture for your diesel generator at normal rated load, light load, and no
load conditions. Also provide assurance that the engine jacket vauter and
lube oil preheat systems have the capacity to maintain the diesel engire
at mam:facturer's recosmended standby temperatures with minimua expected
amtient conditions. If the engine jacket water and lube oil preheat
systems' capacity is mot sufficient to do the above, discuss how th's

equipment will be maintained at ready standby status with minimw sabient
temperature.

d) Provide the manufacturer's design data for ambient pressure vs engine
derating.

e¢) Discuss the ffects of any other service and weather conditions will have
on engine operation and output, {f.e., dust storm, air restrictica, etc.
(SRP 8.3.1, Parts 11 and I1I; SRP 9.5.5, Part 111, SRP 9 5.7, Parts 11
and 111; and SRP 9.5 .8, Parts 11 and 11I)

Vol 2. Q&R 9.5-88N Amendment 49
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Response {Continued)

a)

b)

c)

"%

&)

.)

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

Asbient air intake temperature: 29 - 95°F
B81°F Wet Buld

The engines will continue to maintain 100 percent rated load given the
pressure depression at 3 psi {n 1.5 seconds followed by a rise to normal
pressure in 1.5 seconds. The postulated hurricane resulting in 25" Hg
asbient 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 time
of 12 hours will not prevent the diesel engine from maintaining 100
percent rated load.

t is not anticipated that the temperature at the STP location will be
subzerc. The lowest recorded temperature is 5°F. 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. The 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 isquirewents 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 sized to a room ambient
temperature down to S0°F minimum. The engine manufacturer assures that
the jacket water and lube oil systems will maintain their proper vamm
standby temperature conditions. Five heaters are provided in each of the
three Diesel Generator Building (DGB) engine rooms in order to maintain a

minimus temperature of 50°F. In addition Class 1E temperature 1ndlcafi::—///
is provided for the rooms to alarm on high temperature.

The ability of the diesel engines to deliver rated load at various
altitudss is affected by the ability of the turbocharger to develop the
requir«# manifold pressures. The turbochargers on these engines are
rated fer a 3:1 pressure ratio. Based upon this rating, the turbocharger
cen develop sufficient manifold prassure with a minimum anbient pressure
of 25" Hg. Consequently, no engine derating applies with respect to the
expecr:d ambient pressure.

In order to reduce the potential impact of the external enviromment, the
engine combustion air intake systems, including the intake filter, is
{nstalled indoors. The air intake filter is installed in a separate room
located on the second level of the DGB. Air is drawn from the outside
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 &
result of abnormal climatic conditions, 1.e., dust storms, or air restric-
tion (due to foreign objects), the air filter will of course require
saintenance 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
Q430.103N8.)

Vol 2. Q&R 9.5-89N Amendment 49



Insert C to 0430, ]102N:

It is not anticipated that the temperature at the STP locaiion will be
subzero. The lowest recorded temperature is 5°F (Houston area), 8°F (Bay City
area) and in last 40 vsars; 11°F (Bay City). The DGB is provided with 5
heaters per room to maintain a minimum room temperature of 50°F, based on an
outside temperature of 29°F. Although the outside temperature has gone below
29°F, this temperature represents the 99% design value. Per ASHRAE,
therefore, only at 1% of the winter month hours would the temperature be below
29°F. This corresponds to 22 hours per year. The diesel engine manufacturer
has identified that their engines can start and operate with an outside
temperature of 8°F.

The outdoor service condition of 29°F to 95°F are based on the
environmental conditions 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 c¢f 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. Total
outside air is used after the engine has reached 280 RPM

Th: power to both the jacket water heater and circulation pumr motor is
Class 1E. The heater and pump are seismically supported and the heater menrts
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
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 warm standby temperature conditions.

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
temperature is available in the control room. In the event of sustained cold
weather at the plant site, lers than 29°F, administrative procedures will
require that DG room tesp2rature is monitored at a frequency of once per shift
to allow for appropriate and immediate remedial action. If the minimum
ambient room conditions fall below 50°F, the key parameters which affect the
operability of the diesel will be monitored and maintained within the required
limits.

Class 1E temperature indication is provided in the DGB to alarm on high
temperature. This is necessary for determining if the HVAC system is
operating to avoid violating environmental qualifications of equipment. A low
temperature alarm is not considered necessary since diesel generator room
temperature is available in the contrel room.

MEP-20
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ggestion 430 . 24N

Periodic testing and test loading of an emergency diesel generator in a
nuclear power plant {s & necessary function to demonstrate the operability,
capabilicy, and availability of the unit on demand. Periodic testing coupled
with good grcventivo maintenance practices will assure optimum equipment
readiness and availability on demand. This is the desired goal.

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

1. The equipment should be tested vith a minimum loading of 25 percent of
rated load. Ko load or light load operation will cause incomplete
combustion of fuel gesulting in the formation of gum and varnish deposits

on the cylinder valls, intake and exhaust valves, pistons and piston
rings, etc., and accmulation of unburned fuel in the turbocharger and
exhaust system. The consequences of no load or light load operation are
potential equipment failure due to the gum and varnish deposits and fire
{n the engine exhaust system.

2. Periodic surveillance testing should be performed in sccordance with the
applicable NRC guidelines (RG 1.108), and with the recommendations of rhe
engine manufacturer. Conflicts bLetween any such recommendations and ¥70

guidelines, particularly with respect to test frequency, loading, and
duration, should be {dentified and justified.

3. Preventive maintenance should go beyond the normal routine adjustments,
servicing and repair of components when a malfunction occurs. Preventive
saintenance should encompass {nvestigative testing of components which

have a history of repeated malfunctioning and require constant attention
and repair. In such cases consideration should be given to replacement
of those components with other products which have a record of demon-
strated reliability, rather than repetitive repair and maintenance of the
existing c~ponents. Testing of the unit after adjustments OT repairs
bave been made only confirms that the equipment is operable and does mot
necessarily mean that the root cause of the problem has been eliminated
or alleviated.

4. Upon completion of repairs or maintenance and prior to an actual start,
run, and load test & final equipment check should be made to assure that
all electrical circuits are functional, 1.e., fuses are in place, switches

and circuit breskers are {n their proper position, mo loose wires, all
test leads have been removed, and all valves are {n the proper position
to permit a manual start of the equipment. After the unit has been
satisfactorily started and load tested, return the unit to ready automat-
{c standby service and under the control. of the control room operator.

Provide a discussion of how the above requirements have been implemented in
the emergency diesel generator system design and how they vill be considered
vhen the plant is in commercial operation, {.e., by vhat means wvill the above
requirements be enforced. .

Vol. 2 Q&R B8.3-15N Amendment 49
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Response

Sectars 7.5 5 @

See the sesponse—Qud30-and—Qe30-56N for a description of the loading of the
S A—diesel generators (DGs) for testing and troubleshooting.
"

90-W*¥ c1pEGS 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 vritten procedures, which require
verification 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.

Vol. 2 Q&R 8.3-16N Amendment 49
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The Preventive Maintenance (M) progras includes directions to review ~—
P documentation for information pertaining to equipment failure
trends, frequency, and the root causes of failures, This program will e 3
{dentify and track equipment failures snd determine the root causes of

i failures.

- The Maintenance Work Request (MWR) progras includes directions to . e o=
geviev the MWR package for fnformation pertaianing to equipment failure
Picsont grends, frequency, snd the root causes of failures., This progras will
tdentify and track equipment failures and determine root causes of
failures which require corrective saintenance,

The procedure for returning the Diesel Cenerator to &n operable status
folloving maintenance will fncorporate 8 fipal equipment check to
sssure that electricsl eircuits are functional.

—— — — —_ - — -_—— -—
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Question 430.25N

The availability on demand of an emergency diesel generator is dependent upon,
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. Major
diesel engine damage has occurred at some operating plants from vibration
induced wear on skid mounted control and monitoring instrumentation. This
sensitive instrumentation is not made to withstand and function accurately for
prolonged periods under continuous vibrational stresses normally encountered
with internal combustion engines. Operation of sensitive instrumentation
under this environment rapidly deteriorates calibration, accuracy and control
signal output.

Therefore, except for sensors, and other equipment that must be directly
mounted on the engine or associated piping, the controls and monitoring
instrumentation should be installed on a free standing floor mounted panel
separate from the engine skids, and located on a vibration free floor area.

1f the floor is not vibration free, the panel shall be equipped with vibration
mounts.

Confirm your compliance with the above requirements or provide justification
for noncompliance.

Response

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

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

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

more than 10 percent. The panels were also v&b:;::;;:;'.d,to the equivalent
of 5 Operating Basis Earthquakes (OBEs).

Vol. 2 Q&R 8.3-17N Amendment 49
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enclosing structures. The system is designed to operate daring and after

-y the probable maxisum flood.
-
'y ; The system is designed to sccommodate periodic testing as outlined in the

i Technical Specifications.

9.5.4.2 System Description. The DGFOST System is shown on Figure
9.5.4-1. Unit 1 is furnished vith independent fuel trains, one for each
standby DG. Unit 2 is identical.

Each fuel train consists of a storage tank and the necessary piping, valves,
end instrumentation. The fuel oil storage tank (FOST) contains a 7-day supply
of fuel (approximately 67,000 allons) for the standd Seven days is the
/f1ff:lnu- required Io Tgency operations. normally isolated line is con-

nected to the storage tank truck fill line and the Auxiliary Boiler Fuel Stor-
age and Transfer System (see Section 9.5.10). This connection may be used for
replenishing the fuel used for testing the DGs. Each FOST is provided with a
drain, vent with flame arrester, overflow truck fill line, and inspection

ole cover.

p

+ the elevated FOST provides the assured seven day supply without replen-
{shment from the main storage tank, the operation of the system to supply fuel
oil to the engine is completely passive. This is the normal operating mode of
the system. There are no other modes of operation.
The existing STP arrangement is considered technically superior to an arrange-
ment recommended by ANSI standard N195. Each standby DG ac STP has a single,
elevated tank provided in a separate compartment of the DGB. During the seven
day emergency operation the system is completely passive, requiring no trans-
fer pumps and is, therefore, more reliable. There ire no buried tanks or
piping in the system, thus eliminating the problem of corrosion of components
by groundwater and the coutamination of fuel oil by groundwater intrusion.

9.5.4.3 System Evaluation. The DGFOST System is designed to seismic
Category 1, Safety Class (SC) 3 requirements and will withstand a single fail-
ure and still perform its functional requirements. Failure of any one FOST
System component results in the failure of only one standby DG. The safe
shutdown of the reactor coincident with a LOOP is achieved using the remaining

tvo DGs. A failure modes and effects analysis (FMEA) is provided in Table
95.5-2.

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

For the emergency fill connection a Safety Class 3 pipe routed through the
roof to the FOST fill line will be equipped with sn ASME 111 Class 3 locked
c'osed 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
existing hose reel for tank filling wvhen the flood level has receded. A saup-
ling point is also provided upstrean of the isolation val—e which allows

. checking and flushing the line prior to filling operations from the truck
£411. The end of the truck fill connection will be provided with a fill pipe
cap and chain.

9.5-42 Amendment 49
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DIESEL ENGINE MANUFACTURER'S STANDARDS

OUTSIDE MATERIAL  WALL THK.  WALL THK. reg'. (V) ANST B.31.1/ASME 111(2)  SYSTEM WORKING
DIA. (INCHES) SPECIFICATION  (INCHES) ~ FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

AIR STARTING SYSTEM

e ———————————————————————

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 250
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
GR-TP316
Tube

0.25 A-312 0.035 0.00165 5927 250
GR-TP316
Tube

Notes: (1) Wall thickness required to restrain system pressure calculated using equations and procedures from
ANSI B31.1-1983 and ASME Codes. Most conservative fabrication and material properties were assumed.
(2) Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1
and ASME Codes. Most conservative fabrication and material properties were assumed .
(3) Included corrosion allowance (1/16%) for carbon steel pipes for water and air systems.
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TABLE 9.5.4-1
DIESEL ENGINE MANUFACTURER'S STANDARDS

OUT SIDE MATERTAL WALL THK.  waLL Tex. rego.(V) ANST B.31.1/aSME 111(2)  SYSTEM WORKING
DIA. (INCHES) SPECIFICATION (INCHES) ~ FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

AIR STARTING SYSTEM (Cont'd)

0.325 A-312 0.035 0.00215 2430 250
GR-TP316
Tube
JACKET WATER SYSTEM
10.750 A-106 0.365 0843 1047 60
GR-8
6.625 A-106 0.280 075753 1312 60
GR-8
3.500 A-106 0.216 .06953 1947 60
GR-8
2.375 A-106 0.154 067253 2051 60
GR-8

FUEL OIL SYSTEM

1.660 A-106 0.140 0.001936 2N3 35
GR-B

1.315 A-106 0.133 0.001533 3306 35
GR-8

1.050 :-.l‘“ 0.113 0.001224 3532 35

Notes: (1) Wall thickness required to restrain system pressure calculated using equations and procedures from
ANSI B31.1-1983 and ASME Codes. Most conservative fabrication and material properties were assumed.
(2) Maximum system pressures allowed for as delivered pipe using method and equations from ANSI 831.1
and ASME Codes. Most conservative fabrication and material properties were assumed.
(3) Included corrosion allowance (1/16%) for carbon steel pipes for water and air systems.
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DIESEL ENGINE MANUFACTURER'S STANDARDS

OUT SIDE MATERIAL WALL THK.  WALL k. Rreq'D. (1) ANST B.31.17a5M 111(2)  SYSTEM WORKING
DIA. (INCHES) SPECIFICATION (INCHES)  FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

FUEL OIL SYSTEM (Cont'd)

0.840 A-10€ 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

0.75 A-312 .049 0.000697 2592 35
GR-TP316

0.50 A-312 .0.035 0.000465 2788 35
GR-TP316

0.375 A-312 0.035 0.000349 3792 35
GR-TP316

1.315 A-106 0.133 0.00438 3306 100
GR-B

1.050 A-106 0.113 0.00350 3532 100
GR-8
GR-B

Notes: (1) Wall thickness required to restrain system pressure calculated using equations and procedures from
ANSI B31.1-1983 and ASME Codes. Most conservative fabrication and material properties were assumed.
(2) Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1
and ASME Codes. Most conservative fabrication and material properties were assumed.
(3) Included corrosion allowance (1/16%) for carbon steec! pipes for water and air systems.
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TABLE 9.5.4-1
DIESEL ENGINE MANUFACTURER'S STANDARDS

OUT SIDE MATERIAL WALL THK.  waLL Tux. regro. (V) ANSI B.31.1/ASME 111(2)  SYSTEM WORKING
DIA. (INCHES) SPECIFICATION  (INCHES) ~ FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)
LUBE OIL SYSTEM
8. 625 A-106 0.322 0.0287 1446 100
GR-B
6.625 A-106 0.280 0.0221 1312 100
GR-B
GR-B
2.375 A-106 0.154 0.00791 2051 100
GR-B
1.900 A-106 0.145 0.00633 2438 100
GR-B
1.660 A-106 0.140 0.00553 N3 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

Notes: (1) Wall thickness required to restrain system pressure calculated using equations and procedures from
ANSI B31.1-1983 and ASME Codes. Most conservative fabrication and material properties were assumed.
(2) Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1
and ASME Codes. Most conservative fabrication and material properties were assumed.
(3) Included corrosion allowance (1/16") for carbon steel pipes for water and air systems,
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TABLE 9.5.4-1
DIESEL ENGINE MANUFACTURER'S STANDARDS

OUT SIDE MATERIAL WALL THK.  wWALL Twx. Req'o.(V) ANST B.31.17aSM 111(2)  SYSTEM WORKING
DIA. (INCMES) SPECIFICATION  (INCHES)  FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

LUBE OIL SYSTEM (Cont'd)

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
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-8
1.000 A-269 0.049 0.00154 1652 50
GR-TP304
0.500 A-269 0.035 0.00077 2402 50
GR-TP304

Notes: (1) Wall thickness required to restrain system pressure calculated using equations and procedures from
ANSI B31.1-1983 and ASME Codes. Most conservative fabrication and material properties were assumed.
(2) Maximum system pressures allowed for as delivered pipe using method and equations from ANSI B31.1
and ASME Codes. Most conservative fabrication and material properties were assumed.
- (3) Included corrosion allowance (1716*) for carbon steel pipes for water and air systems.
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TABLE 9.5.4-1
DIESEL ENGINE MANUFACTURER'S STANDARDS

OUT SIDE MATERIAL WALL THK.  wWALL Tk, reqo.(V) ANSI B.31.1/ASM 111(2)  SYSTEM WORKING
DIA. (INCHES) SPECIFICATION (INCHES) ~ FOR SYS. PRESS. (IN.) ALLOWABLE PRESS. PRESS. (PSI)

INJECTION 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-TP304

TURBOCHARGE WATER SYSTEM

2.375 A-106 0.154 067253 2051 60
GR-B -

3.500 A-106 0.216 .06953 1947 60
GR-B

Notes: (1) Wall thickness required to restrain system pressure calculated using equations and procedures from
ANSI B31.1-1983 and ASME 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.] 1
and ASME Codes. Most conservative fabrication and material properties were assumed. <
(3) Included corrosion allowance (1716") for carbon steel pipes for water and air systems, .
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The FOSTs are constructed of carbon steel and made to ASME 111 specifications
The tank is located indoors and i1s provided with exterior protection
(painted). During operation the water content of the fuel oil will be moni-
tored (Section 9.5.4.4) to ensure both operability of zho—dbcanla_‘g_!gjl as
to minimize corrosion of the internal fuel oil system. nternal coatings will
not be added to the FOSTs,

_exists in the tank walle~. This will alleviate any concern with peeling of
{nternal coatings and the potential for clogging of the tank dt:char;c.tko‘r’

Selection of suitable saterials compatible with the type of fuel required to
operate the DGs ensures that the system will not be subject to material corro-
sion. The basic material of construction for the piping and components in

Tre*
ary fuel oil storage tank (AFOST) (see Section 9.5.10) will{be pro-
an exterior coating to reduce the possibility of corrosion. A The
tlodictremoval of water from the bottom of the tank will help sinimize the
possibility of {nternal corrosion. Sampling and analysis for particulate
satter will also be used to detect {nstability and oxidation of stored fuel
oil vhich would contribute to corrosion. Appropriate actions will be taken if
significant corrosion products are detected during the periodic testing.

Steel Structures Painting Council surface Preparation Standard, this standard
coupled with project specific requirements will be utilized for preparation of
the tank surface and application of the coating respectively.

Buried piping from the yard AFOST and from the external truck f111 connection
is protected from corrosion by both cathodic protection and coating. Cathodic
protection is by the {mpressed current method. Protective coating consists of
coal tar epoxy spray applied per project specific requirements.

Means are provided for detecting and controlling a fuel spill. Each DG room
is equipped with an {nstrumented drain sump. A high level alarm located in
the main control room will indicate a leak (vhether fuel oil, lube oil, cool-
ing water, etc.) in the DG room. Once & leak has been detected it can be
{solated external to the DG room by & shutoff valve in the fuel oil storage
tank room thus preventing further leakage.

The system is designed to withstand environmental design conditions, including
earthquake, hurricane, and tornado loadings (see Chapter 3).

Each FOST is located within a flood- and missile-proof seismic Category 1
compartment. Each of the three compsrtments is physically separated so that a
failure of one fuel oil train will net affect the remaining two trains. 1In
sddition, the compartments are designed so that in the event of a fire, it
vill be contained within the compartment. Refer to Figure 1.2-3 and 1.2-4 for
the Plot Plans, and Figure 1.2-10 for the General Arrangement of the DGB.

9.5.4.4 Mﬁﬂm&mﬂﬂw Components of the system

have been inspected and tested by the manufacturer. After installation and
before initial plant operation, the DGFOST System is inspected, tested, and
operated. For the remainder of the plant life, the DG systems will be tested
regularly to ensure performance under emergency conditions. Inservice

9.5-43 Amendment 49
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The FOSTs are constructed of carbon steel and made to ASME 111 specifications.
The tank is located indoors and is provided with exterior protection
(painted). During operation the water content of the fuel oil will be moni-
tored (Section 9.5.4.4) to ensure both operability of the diesels as well as 49
to minimize corrosion of the internal fuel oil system. Internal coatings will

not be added to the FOSTs since & sufficient corrison allowance (0.336")
exists in the tank walls. This vill alleviate any concern with peeling of
{nternal coatings and the potential for clogging of the tank discharge.

Selection of suitable materials compatible with the type of fuel required to
operate the DGs ensures that the system will not be subject to materisl corro- .,
sion. The basic material of construction for the piping and components in |
contact with fuel oil is carben steel.

The auxiliary fuel oil storage tank (AFOST) (see Section 9.5.10) will be pro-
tected by an exterior coating to reduce the possibility of corresion. The
periodic removal of water from the bottom of the tank will help sinimize the
possibilicy of {nternal corrosion. Sampling and analysis for particulate 9
matter will also be used to detect instability and oxidation of stored fuel

oil which would contribute to corrosion. Appropriate actions will be taken if
significant corresion products sre detected during the periodic testing.

coupled with project specific requirements will be utilized for preparation of

Steel Structures Painting Council Surface Preparation Standard, this standard #331 .
the tank surface and application of the coating respectively. - 34

N
Buried piping from the yard AFOST and from the external truck fill comnection |2
1s protected from corrosion by b~.n cathodic protection and coating. Cathodic |Q40.15

|ﬂ— protection is by the impresr.d current sethod .# Protective coating consists of Fo
3 j - i

©a] tar epoxy spray applied per project spec fic requirements.

Means are provided for detecting and controlling & fuel spill. Each DG room 4b
is equipped with an {nstrumented drain sump. A high level alarm located in Q4 30.
the main control room will indicate a leak (vhether fuel oil, lube oil, cool- |4IN
ing vater, etc.) in the DG room. Once & leak has been detected it can be

{solated external to the DG room by a shutoff valve in the fuel oil storage
tank room thus preventing further leakage.

The system is designed to withstand environmental design conditions, including 2 .
sarthquake, hurricane, and tornado loadings (see Chapter 3). Q40. 1=

Each FOST is located #ithin a flood- and missile-proof seismic Category 1
compartment. Each o/ the three compartments is physically separated so that a 41
failure of one fuel oil train will not affect the remaining two trains. 1In
addition, the compartments are designed so that in the event of a fire, it
vill be contained within the compartment. Refer to Figure 1.2-3 and 1.2-4 for
the Plot Plars, and Figure 1.2-10 for the General Arrangsment of the DGB.

.5.4.4 mmﬁjw Components of the system
have been inspected and tested menufacturer. After installation and

before initial plant operation, the DGFPOST System is inspected, tested, and

4l
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The initial eslib-ation frequency for the instruments associated with
the diese] fuel oil storage and trapsfer system will be at least once
every 18 months. This frequency may be revised based on evaluations
of fectors such as plast operating experience, iodustry experience,
and vendor recomsendations,

The operator sction required folloving alars sctuation will be
specified in the annunciator responss procedures which are currently
endar davelopment., These actions will be consistent with the
menufacturer’s guidelines. This procedure will be available for
gevievw prior to fuel load.
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- Current plans for maintensnce snd testing of the cathodic protection

systes serving the fuel oil piping include regular checks
- - output and periodic potential surveys.

of rectifier

his systes is non-safety related and the

—_— systea it protects ia pon-safety related. Alternate f4111 connections
are provided for the seven day fuel oil tanks serving the $6F diesel
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Question 430 42N

Describe the instruments, controls, sensors and alarms provided for monitoring
the diesel engine fuel oil storage and transfer system and describe their
function. Discuss the testing necessary to paintain and assure a highly re-
liable instrumentation, controls, sensors and alarm system and where the
alarms are annunciated. Identify the temperature, pressure and level sensors
wvhich alert the operator when these paramelers exceed the ranges recommended
by the engine manufacturer, and describe what operator actlions are required
during alarm conditions to prevent harmful effects to the diesel engine.
Discuss the system {nterlocks provided. (SRP 9.5.4, Part III, Item 1.)

Response
‘A
.1, -and-the Sesponss.Lo-QLl Bt
Refer to Section 9.5.6.1’,\ Figure 9.5.4-1, 49
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estion 040.20

Discuss the precautionary measuris that will be taken to assure the quality
and reliability of the fuel oil supply for emergency diesel generator opera-
tion. Include the type of fuel oil, impurity and quality limitations as well
as diesel index number or {ts equivalent, clould point, entrained moisture,
sulfur, particulatu and other deleterious i{nsoluble substances; procedure
for testing newvly delivered fuel, periodic sampling and testing of onsite fuel
oil (including interval between tests), interval of time between periodic
removal of condensate from fuel tanks and periodic system inspection. In your
discussion include reference to industry. (or other) standards which will be
folloved to assure a reliable fuel oil supply to the emergerncy generators.
(SRP 9.5.4, Part 111, items 3 and 4).

2.20"\..

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

ASTM D4294-83, Sulfur in Petroleunm Products by Non-Dispersive X-Ray
Fluorescence Spectrometry, will be included in the STPECS Technical
Specifications in addition to ASTM D2622-82, Sulfur in Petroleum Products
X-Ray Spectrographic Method. These two anaiytical procedures are similar
in measurement methodology. \

Both methods utilize x-rays to excite the sample. The fundamental
difference lies in the method of detection. ~ ASTM D2622-82 describes a
general purpose wavelength to dispersive X-ray spectrograph. It uses
detector positioning to quantify the sulfur K-alpha radiation (a specific
wavelength of radiation vhich is manifested due to the presence of
gulfur). K-alpha radiation is dispersed frou an analyzing crystal at &
specific angle. ASTM D4294-83 describes a dedicated non- wavelength
dispersive sulfur X-ray analyzer. It uses a filter to allow only &
narrov band pass of X-rays, which {ncludes the sulfur K-alpha radiation,
to reach the detector.

The wavelength dispersive spectrograph is designed to detect low levels
in general, and can detect as lov as 10 ppm sulfur. The non-wavelength
dispersive analyzer's sensitivity is 100 ppm, but is well suited for the
1000 ppm or greater level of sulfur normally found in no. 2 diesel fuel
oil.

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

to the general purpose wavelength dispersive spectrograph required by
ASTM D2622-82.

The quality of the fuel o1l supply will be verified in accordance with
applicable industry standards as discussed in Section 9.5.4.4.

Q&R 9.5-13 Amendament 49




]J-:M/ /’L @l”ﬂ- z0

I+ sheuid be Ao kel s

o addiivbon Mo KB Sisaves Ahc consultant used by SNUPPS to revise
their Technical Spectilications, was contac ed oo this matter end his
professional recoune rdation was tmntod.Wouurnd that —
the proposed test meihod satisfies the lotent of ASTN 2622-82 and
could be used as an alti.mate test method for sulfur, This recommensiabron

has been JOcumat\“L and ™3 anndable do VAL paview.



)

. 2D

STP FFAR

inspection will be performed in accordance with ASME Boiler and Pressure

Vessel (B&PV) Code, Section XI. The quality of the fuel ofl used for the

operation of the Standby Diesel Generators (SBDGs) will be checked by the
folloving methods:

1. When the fuel oil is transferred from the AFOST to the DGFOST, 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 AFOST,
prior to addition to the DGFOST, and testing the sanple for the
parameters identified in Te:hnical Specification Section 4.8.1.1.2
item 4, or

b) sampling the contents at each supply truck prior to addition to the
AFOST and testing for the parameters identified in Technical Speci-
fication Section 4.8.1.1.2 item 4.

2. When the fuel oil is added directly to the DGFOST from a supply truck a
sazple will be taken and tested for the parameters identified in Tech-
nical Specification Section 4.8.1.1.2 item d.

3. The sample is tested for the following in accordance with ASTM D975-81:
a) APl Gravity or Specific Cravity
b) Kinematic v;-coltty
¢) Flashpoint
d) Clear and bright appearance

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

S. The sulfur analysis will be in accordance with ASTM D1552-79, ASTM-D2622-
82, and ASTM D4&294-83.

6. Once in storage, the DGFOST and the AFOST fuel oil is sampled periodi-

cally in accordance with ASTM D2276-78 and verified that particulate
contamination i{s within limits.
%

9.5.4.5 Instrumentation Application. The three DCs are provided with
independent fuel oil supply systems. Each fuel oil supply system is provided
with its own instrumentation. Applicable portions of the fuel system instru-

mentation are designed to seismic Category 1 requirements, as defined in Sec-
tion 3.2.

Each DGFOST is provided with level indication in the main control room at the
local panel and locally at the tank. High-level, low-level and low-low-level
alarss are provided for each tank. These alarms annunciate in the main con-
trol room (common trouble alarm) and at the local panel.

9.5-44 Anendment 49
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enclosing structures. The system is designed to operate during and after
the probable raximum flood.

5. The system is designed to accommodate periodic testing as outlined in the
Technical Specifications.

9.5.4.2 Wx_ﬂm The DGFOST System is shown on Figure
9.5.4-1. Unit 1 is urnished with independent fuel trains, one for each
standby DG. Unit 2 is fdentical.

Each fuel train consists of a storage tank and the necessary piping, valves,
and instrumentation. The fuel oil storage tank (FOST) contains & 7-day supply
of fuel (spproximately 67,000 gallons) for the standby DG. Seven days is the
pinisun required for emergency operations. A normally isolated line is con-
nected to the storage tank truck £111 1ine and the Auxiliary Soiler Puel Stor-
age and Transfer System (see Section 9.5.10). This connection may be used for
replenishing the fuel used for testing the DGs. Each FOST is provided with a
drain, vent with flame arrester, overflow truck fill line, and inspection
manhole cover..

Since the elevated FOST provides the assured seven day supply without replen-
{shaent from the main storage tank, the operation of the system to supply fuel

oil to the engine is completely passive. This {s the normal operating moue of
the system. There are no other modes of operation.

The existing STP arrangement is considered technically superior to an Arrange-
ment recommended by ANSI standard N195. Each standby DG at STP has a single,
elevated tank provided in & separate compartment of the DGB. During the seven
day emergency operation the system is comple~ely passive, requiring no trans-
fer punmps and is, therefore, more reliable. There are no buried tanks or
piping #n the systes, thus slisinating the problem of corrosion of components
by groundwater and the contamination of fuel oil by groundwater intrusion.

984 le_{mm_{q The DGFOST System is designed to seismic
Category 1. Safety Class (5C) 3 requirements and will vithstand & single fail-

ure and still perform its functional requirements. Failure of any one FOST
System component results in the failure of only one standby DG. The safe
shutdown of the reactor coincident vith & LOOP s achieved using the remaining

twvo DGs. A failure modes and effects analysis (PMEA) is provided in Table
9.5.5-2.

Provisions vill be made for emergency refueling in case of a flood.

For the emergency fill connettion & Safety Class ) pipe routed through the
roof to the FOST fill line quipped with an ASME 111 Class 3 locked
closed valvesfilter and & quick disconnect coupling connected upstrean of the
valve (see Figure 9.5.4:1). A hose could then be routed to the roof via an
existing hose reel for tank £111ing vhen the flood level has receded. A sanp
1ing point is alse provided upstrean of the tsolation valve vhich allovs
checking and flushing the 1ine prior to filling eperations from the truck
£411. The end of the truck fill connection will be provided with a fill pipe

cap and cy
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Question 060.21

Vhat provisions have been made in the design of the emergency diesel engine
fuel oil storage and transfer system to sinimize the entrance of deleterious
material into the system during recharging, by operator error or naturel
phenomena? (SRP 9.5.4, Part III, item 4).

Response

Strainers are provided in the lines which carry fuel oil from both sources of
replenishasent: the temporary truck fill connection and the Fuel 01l Storage
System (See Figures $.5.4-1 and 9.5.10-1). Sampling of the fuel oil as

described in Section 9.5.4.4 will prevent entrance of deleterious material 49
into the system during initial and subsequent fills. Section 9.5.4.3 also
discusses hov the entrance of deleterious materials into the system is &
precluded.

e emergency fill com“ fon described in Section 9.5.4.3 will be provided 49
d

- sleterious material prior to filling of the tank.
GM/‘,

As seemn o0 W’:‘ﬁ”D .
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guestion 430 86N

In Section 9.5.4.3 of the FSAR you state that the emergency flood protected
£111 connection for the fuel oil storage tanks is located on the DG building
rosf. It is also stated that "a hose could then be routed to the roof via an
existing hose reel for tank filling when the flood level has receded”. Pro-
vide the following:

a. State vhether the *existing hose reel” is located inside or outside the
DG building. Describe any other uses (fire protection, etc.) associ. ted
with this hose and hose reel,

b. Assuming the emergency fill connection must be used to refill the fuel
o4l storage tanks, describe hovw fuel oil will be delivered to the site
during flood conditions and the procedures that will be used in refilling
and storage tanks during flood conditions and non-flood conditions. The
procedures should {nclude fuel hose routing and fire watches. (SRP
9.5.4, Parts I, 11, and 11I).

Response

a. Present plans are not to provide a permanent existing hose reel in the
Diesel Generator Building (DGB), but to utilize a hose from the fuel
delivery service (i.e., truck).

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

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

The method for delivery of fuel oil to the site will be via standard
fuel-o0il tank truck, even in the event o The duration
° ot Tevels around the site is such that the on-site
paven 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 upstruam dams (see Section 2.4, event 7), results in flood levels that
{ncrease gradually to approximately four ft above grade and decreass
gradually aftervards. Hovever, the total duration of flood water levels
vhich excasd the local grade elevation is only two and one-half days.

For further discussion of external flooding see Section 2.4,

Vol. 2 Q&R 9.5-69N Amendment 49
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- Local fuel ofl distributors utilize Roper rotary pumps on their fuel
oil trucks. The pump vendor has verified that the pumps have - o
Rt sufficient discharge head to transfer the fuel oil from the truck to
the storage tank using the smergency fill connection. A procedure for

RS emergency filling of the fuel oil etorage tenks will be in place prior
to fuel load, .
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9.5.5 Diesel Generator Cooling Water System

9.5.5.1 Design Bases. The DG Cooling Vater System (DGCWS) is designed
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
load conditions.

The DGCWS is designed to seismic Catego {rements. 4 In addi-

on, each DG and its associated Closed-Loop Cooling VWater System are located
in a physically separated tornado-, flood-, and missile-proof structure in the
DGB, and are protected from the effects of moderate-energy line breaks.

_________!'—. 9.5.5.2 System Description. The DGCWS consists of a Closed-Loop Cooling

Vater System and an Open-Loop Cooling Water System. A schiuatic diagram for
both systems is shown en Figure 9.5.5-1. Major components .nd design data are
provided in Table 9.5.5-1. :

9.5.5.2.1 Closed-loop Cooling 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
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 pump

3. AC motor-driven circulation pump

Jacket water cooler

An sutomatic thermostatic valve

o w &

Jacket water standpipe

~d

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

8. Electric water heater

9. Loc.l control panel

10. Required instrumentation and piping

During normal operation, the engine-driven jacket water pump circulates water
through the jacket water enoler, 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
punp shaft seals and valve stems. There is no normal consumption of jacket

water. The standpipe also serves to maintain adequate NPSH on the jacket
water pumps and to provide a holdup volume for jacket water to allow for

9.5-45 Apendment 49
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STP FSAR

9.5.5.5 1nctru-on:ntton Application. The necessary controls are pro-
vided with each cooling system to maintain the engine jacket &t 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
low jacket water standpipe level, abnormal jacket water temperature, and low
jacket water pressure at the inlet to the engine. The DGCWs indications and
alarms are summarized in Table 9.5.5-2 and DG protective trips are discussed
{n Section 8.3.1.1.4.6. Alarm response procedures described in Section
13.5.2.1(5) will be prepared for alarms associated with this systen.

9.5.5.6 No load Operation Actual shop tests performed on a prototype
KSV-20-T diesel engine showed the engine capable of running at no-load for an
extended period. Following six hours of no-load operation at rated speed, the
engines were subjected to & 75 percent load test for one hour, followed by a
S0 percent load test for one hour. Based on the prototype testing, no adjust-

41

29
Q¢ 0.

-

29 ALI
Q430.
SON

ments need to be made to the STP engines or controls. The operating pro-
cedures require interspersing 15-30 minute periods of operation at 75-100
percent load at approximately 6 hour {ntervals when operating the diesel for
longer than six hours at light loads (less than 50 percent).

9.5.6 Diesel Generator Starting System and NUS. T

9.5.6.1 Design Bases. Each DG is /provided with two compressed starting
air systems, either of which is capably/ of starting the engine without power.
The starting air system, {ncluding the interconnecting piping and the on-
engine piping, is designed to seismic Category 1, SC 3 requirements, except
for the compressors and dryers, vhich/are Non-Nuclear Safety. The on-engine
piping §s designed to Diesel Engi nufacturers Association (DEMA)
requirements and meets ANSI B31. The equipment is located within the DG |
compartments and is therelore protected from tornado winds, external missiles,
flooding, and the effects of moderate-energy line breaks (see Chapter 3).

.5.6.2 System Description. A schematic of the redundant DG Starting |
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 fictings,

{nstrumentation, and control systems. Table 9.5.6.-1 lists major components
in the DGSS and their design data.

the Starting Air System by one check valve ’nd a manually operated isolation
valve. Each receiver has a volume of 83 ft~ and a design pressure of 275

Each redundant air receiver is i{solated from the nonsafety-related portions of 2 \
4l

49

41

49

4l

29

“30.
52N

psig. This is sufficient for five start attempts per receiver without re- 430.
charging. The receiver is constructed of stainless steel. The air compres- 52N

sors are sized to recharge each receiver from ainimum pressure to maximum

stop and start the compressors as required. Low pressure {s alarmed locally
and as a common trouble alarm in the main control room. High pressure safety

pressure in 17 minutes. Each receiver is provided with a pressure switch to \29

relief valves are provided. N

From the receiver, the air flows to the engine-mounted components through
stainless steel interconnecting piping. The on-engine components consist of

9.5-48 Amendment 49
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9.5.6.5 Instrumentation. Controls and alarms are provided at the
local panel for 29
Q430.
1. Independently starting and stopping the compressors. 51N
2. Opening each starting air valve. k1
3. Alarming low starting air pressure with a common DG alarm in the main |“

control room.

Indication of starting air pressure upstrean of the starting air valves is
provided in the control room and locally.

The DG starting air system {ndications and alarms are sumsarized in Table
9.5.6-2. Instruments are checked during periodic testing of the engine. 9 l 41

Calibrations are routinely performed and alarms verified operable as described p, 4,
in Section 13.5.2. N

9.5.7  Diesel Generator Lubrication System

9.5.7.1 Design Bases. The DG Lubrication System is designed to provide
a self-contained lube oil system for each DG engine. The system is safety-
related and consequently is designed to seismic Category 1, 8C 3, %uf othe eoyne
! e Compone<TS.

The equipment is located within the DG compartments and therefore is protected

from tornado winds, external missiles, flooding, and the effects of moder- | 41 -y
ate-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- | 41
ers, a lube oil cooler, a thermostatic valve, an electric lube oil heater, and
all necessary valves, fittings, piping, and {nstrumentation. The standby pump
and circulation pump motors are powvered from 480 V Class 1E motor control
centers. A schematic of the DC Lubrication System is shown on Figure 9.5.7-1. |29

Table 9.5.7-1 lists the major components {n the lubrication system and their 54N
design data.

The engine-driven lube oil pump has sufficient capacity to enrure 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 ‘lol
it fail. The lube oil pumps take 0i1 from the lube oil sump through a strain-

er and deliver it to the thermostatic valve. This valve controls the lube cil
temperature by bypassing a portion of the lube oil flow around the lube oil
cooler. From the thermostatic valve and the lube oil cooler, the lube oil

flows first through a full-flow oil filter and then through a duplex lube oil
strainer. The lube oil then flows to the various engine components requiring
lubrication and/or oil cooling and returns to the engine lube oil sump.

9.5-50 Amendment 49
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ggcstion 430.47N

The FSAR text, Figure 9.5.4-1 through 9.5.8-1, and Table 3.2-1 states that the
components and piping systems for the diesel generator auxiliaries (fuel oil
system, cooling water, lubrication, air starting, and {ntake and combustion
system) that are mounted on the auxiliary skids are designed seiszic Category
1 and are ASME Section III Class 3 quality. The engine mounted componénts and
piping are designed and manufactured to DEMA standards, and are seismic Zate-
gory 1. This is not in accordance with Regulatory Guide 1.26 which reruires
the entire diesel generator auxiliary systems be designed to ASME Sercion 111
Class 3 or Quality. Group C. Provide the industry standards that were used in
the design, manufacture, and {nspection of the engine mounted piping and com-
ponents. Also show on the appropriate P&ID's where the Quality Group
Classification changes from ASME Section 111 Class 3 (Quality Group C).

Response
Regulatory 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
radicactive waste management systems, should be designed, fabricated
erected, and tested to quality standards commensurate with the safety
function to be performed.” ‘/._———"—’

The engine mounted components and piping for—the-dissei—generators—auxitiaries—)

"i0-A0n5&40i0‘—,.fe—of-!h0—0Ig‘nly—tbli‘—4llLGn-lnd—£uﬂ6&&0!—.'0—"&0‘!.t'6-——2_
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.casogn:;_1__.L:-Ls-ao00d—ih.G—Gho-oagLa.-louaz‘d—p&’4a.—&o—-.nuioeeurtd—:U'ﬁL
ANSI-B3i—i-standards— The DEMA standards provide assurance that these auxil- l69

{aries are designed, fabricated, erected, and tested to quality standards
commensurate with the safety function to be performed. In addition to DEMA

_=,__131£g¢_552‘|n;inc is qualified by a reliability test.
P XX X722 S

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

9.5.5.2.2 en-Loop Cooling Water System: The Open-Loop Cooling Water
System is a subsystem o the Essential Cooling Water System (ECWS) (see Sec-
tion 9.2.1). It provides cooling water for the Closed Cooling Water System
(cCwWS), the lube oil cooler, the fuel oil cooler, the governor oil cooler, and
the combustion air intercoolers (one cooler per cylinder bank).

Esch 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-
vions of individual trains of the Open-lLoop Cooling Water System.

During operation, full cooling water flow is supplied to all of those compo-
nents 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 ECWS supply temperature of 115°F. The total flow of the Open-Lloop

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

9.5.5.3 System Evaluation. Each DG has an independent Cooling Water
System with an independent source of water to the jacket vater cooler. The
DGCWS meets the single-failure criterion so that if a failure in one
Cooling Water System prevents the associated DG from operating, the remaining
DCs are not affected. The DG Closed Cooling Water System pumps are powered

from a Class 'E source. A failure modes and effects analysis is provided in
Table 9.5.5-2.

In the event of LOOP, 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 DG would require the cooling
capability of the coolers.

|41

lt.l

41

|61
|29

Q430.
49N

i

|Ll

29
The DGCWS 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 |49
seven-day period, makeup water if required can be provided. Sufficient in- 204
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 1 system is required to provide assured makeup wvater for the DCCWS.
Cooling water chemistry is saintained within the manufacturer's specifications 29
to preclude corrosion and fouling. 2;:0
9.5.5.4 Inspection and Testing Requirements. The DGCWS will be inspec-
ted and tested during the scheduled operational tests of the DGs. The cooling |41
vater 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 XI.
M
nstrumentation provided to monitor cooling water temperature, prosluro.gjjf:) Q430
standpipe level will be periodically calibrated and alarms verified operable 49N
as described in Section 13.5.2.

e, Lo samce. O
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Describe the instrumentation, controls, sensors and alarms provided for moni-
toring of the diesel engine cooling vater 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-
nunciated. Identify the temperature, pressure, level and flow (where appli-
cable) sensors which alert the operator vhen these parameters exceed the
ranges recommended by the engine manufacturer and describe wvhat operator ac-
tions are required during alarm conditions co prevent harmful effects to the

diesel engine. Discuss the systems {nterlocks provided. (SRP 9.5.6, Part
111, item IC).

estion 430 49N

Response 4ﬂf “J

Refer to Soctiotp‘l.n.sw Figure 9.5.5-1;'\1‘“10 9.5.5-3; and—2q | 49
She-sesponse—toQed-—3o—y
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ngstion 430.91N

Recent licensee event reports have shown that tube leaks are being experienced
in the heat exchangers of diesel engine jacket cooling water systems with
resultant engine failure to start on demand. Provide a discussion of the
means used to detect tube leakage and To corrective measures that will be
taken. Include jacket water leakage inco the lube oil system (standby mode),
lube oi® leakage into the jacket water (operating mode), jacket water leakage
into the engine air intake and governor systems (operating or standby mode).
Provide the pe-missible inleakage or outleai.age in each of the above condi-
tions which can be tolerated without degrad:d engine performance or causing
engine failure. This discussion should aiso include the effects of jacket
water/service water systems leskage. (SRP 9.5.5, Parts 1I and I11)

esponse

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

It is noted that a major cause of the reported tube leaks (see IE Information
Notice 79-23) was attributed to inadequate tubesheet thicknesses and poor tube
to tube sheet attachments. The STP lube oil and jacket water cooler tube-
sheets are greater than 1* in thickness (vs. 1/8" reported in IE Information
Notice 79-23) and the tubes are rolled (vs. soldered and epoxy reported in IE
Information Notice 79-23). Another potential cause of tube leaks is the
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
{s not avare of any tube leaks in these coolers on diesel engines they have
supplied. They have supplied 36 diesel engines to the nuclear industry. Ten
of these engines have been operated over ten years and there have been no
reports of tube leaks. Based upon the construction of these coolers, tuibe
leakage is considered improbable. .
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9.5.6.5 Instrumentation. Controls and alarms are provided at the
local panel for 29
Q430.
1. Independently starting and stopping the compressors. 51N
2. Opening each starting air valve. Fl
3.  Alarming lov starting air pressure vith a common DG alarm in the main !
control room.
Indication of starting air pressure upstream of the starting air valves is
provided in the control room and locally.
The DC starting air system indications and alarms are summarized in Table
5 6-2. Instruments are checked during periodic testing of the engine. 4 |51
430.
4n Seceion 13 52— 1N

9.5.7 Diesel Generator Lubrication System

9.5.7.1 Design Bases. The DC Lubrication System is designed to provide
a self-contained lube oil system for each DG engine. The system is safery-

related and consequently is designed to seismic Category I, SC 3, and DEMA
requirements.

The equipment is located within the DG compartments and therefore is protected
from tornado winds, external missiles, flooding, and the effects of moder- |4I
ate-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 potor-driven lube oil
standby pump, an ac motor-driven circulation pump, lube oil filters and strnin-lax
ers, a lube oil cooler, a thermostatic valve, an electric lube oil heater, and
all necessary valves, fittings, piping, and instrumentation. The standby pump

and circulation pump motors are powered from 480 V Class 1E motor control |‘1
centers. A schematic of the DG Lubrication Syste= {s shown on Figure 9.5.7-1. ;230
Table 9.5.7-1 1ists the major components in the lubrication system and their 54N

design data.

The 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 punp has sufficient capacity to replace the engine-driven pump should |61
{t fail. The lube oil pumps take oil from the lube oil sump through a strain-

er and deliver it to the thermostatic valve. This valve controls the lube oil
temperature by bypassing a portion of the lube oil flow around the lube oil
cooler. From the thermostatic valve and the lube oil cooler, the lube oil

flows first through a full-flow oil filter and then through a duplex lube oil
strainer. The lube oil then flows to the various engine components requiring
lubrication and/or oil cooling and returns to the engine lube oil sump.

9.5-50 Anendment 49
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STP FSAR

tvo 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.

Carry-over of moisture, oil and corrosion products to the starting air valves
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
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 vhen the pressure reaches

250 psig. The compressors are povered from & 480 V Non:-Class 1E Motor Control

Center.
-

A check va'v: between the air dryer and air receiver ensures that a broken
line will vot result in a sudden loss of air. Pressure relief valves between
the compressor and dryer and on the receiver are set at 265 psig. The relief
valves in the air receivars can be manually tripped for test or for dlowing
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.
Vhen 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

gach cylinder head and all are controlled by the air distributors.

prepared for alarms associated with this systen. Intormation 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-
pletely independent of the starting systems of the two other DGs. Conse-
quently, failure of one starting system will result in failure of that DG
only. The remaining DGs will be able to safely shut down the plant or miti-
gate the effects of a LOCA coincident with a LOOF. A failure modes and ef-
fects analysis (FMEA) is provided in Table 9.5.5-2.

9.5.6.4 Inspection and Testing Requirements. Periodic tests are per-
yormed to ensure system operability. Inspection and scheduled maintenance
wil! be performed periodically using the manufacturer’s rec mmendations and
procedures. Inservice inspection will be performed in accordance with the
requirements of ASME B&PV Code, Section XI.

The Starting Alr System will be periodically tested as minimum during the

Alarm response rocedures described in Seztiuns 13.5.2.1 and 13.5.2.2 are ;

29
Q430.
52N
49

29
Q430.
52N

B

'bl

| a1

regularly scheduled tests of the DGs. Testing can be performed without affec-

ting normal plant operation.

9.5-49 Anendment 49
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Describe the instrumentation, controls, sensors and alarms provided for moni-
toring the diesel engine air starting 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 annunciated.
Identify the temperature, pressure and level sensors which alert the operator
when 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 1II, item 1).

Question 430.51N

esponse

Refer to Sections 9.5.6.2 and 9.5.6.5; Table 9.5.6-2, Figure 9.5.6-1,-and—she, |49

Vol. 2 Q&R 9.5-4EN Amendment 49



STP FSAR

Expand your FSAR to discuss the procedures that will be followed to ensure the

air dryers are working properly and the frequency of checking/testing. (SRP
9.5.6, Parts 1I and III)

Question 430.95N

esnonse

Wmmmmm

~atr-dryer ey ITTANT WHUAITYZ

See. sellioio 725.6.5
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tvo 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. Tha o' * clriers heve o Are-and otter T Iar Fo preveat ol from Sacha ruthee
and contami e ohmjer olestcand and care 29
Carry-over © - and corroslon products to the\starting air valves Q430
is prevented by filters at the compressor inlet, desiccant)driers at the com- 52N '
pressor discharge, and traps in the air receiver drains./f 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 vhen the
air receiver pressure is 240 psig falling and stops when the pressure reaches

250 psig. The compressors are povered 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 & 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
sach cylinder head and all are controlled by the air distributors.

Alara response procedures described in Sections 13.5.2.1 and 13.5.2.2 are
prepared for alarms associated with this systes. 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-
pletely independent of the starting systems of the two other DGs. Conse-
quently, failure of one starting syutsm will result in failure of that DG
only. The remaining DGs will be ab « to safely shut down the plant or miti-
gate the effects of a LOCA coincidenc with a LOOP. A failure modes and ef-
fects analysis (FMEA) is provided in Table 9.5.5-2. “a

9.5.6.4 Inspection and Testing Requirements. Periodic tests are per-
formed to ensure system operability. Inspection and scheduled maintenance
vill be performed periodically using the manufacturer's recommendations and

procedures. Inservice inspection /ill be performed in accordance with the I‘l
requirements of ASME B&PV Code, Section XI.

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

9.5-49 Amendoent 49



L4)

STP FSAR

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 smergency diesel generator air starting system. Provide the fol-
lowing:

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,
and the necessary P&ID's to evaluate the system.

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
nonseiimic air compressor to maintain air pressure in the seismic
Categor’ I air receivers during the standby. condition. In case of
an accidwnt, a seismic event, and/or loop, the air in the air
receivers is used to start the diesel engine. After the engine is
started, vhe air starting system becomes nonessential to diesel
generator operation unless the air system supplies air to the engine
controls. In this case the controls must rely on the air stored in
the air receivers, since the air compressor may not be available to
maintain system pressure and/or flow. If your air starting system
is used to control engine operation, with the compressor not avail-
able, show that a sufficient quantity of air 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
> rate. If the air starting system is not used for engine control

’ describe the air control system provided and provide assurance that

it can perform for a period of seven days or longer. (SRP 9...6,
»- Part 11I1)

!. sponse

1. Alr is needed to start the engine and once the engine is operating in the

emergency mode, air pressure is no longer required for control function
ncluding the maintenance barr

ngine when operating in the
emergency mode: 1) generator differential, 2) overspeeding. One of
wvhich, overspeed, uses air to isolate the fuel supply. In the event air|

is lost a manual operated control is provided — —

2. Not Applicable, See 1. above.

Vol. 2 QR 9.5-77N8 Anendment 49
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remaining DGs will be adequate to safely shut down the plant or mitigate the
effects of a LOCA during LOOP conditions. A failure modes and effects analy-
sis is provided in Table 9.5.5-2.

9.5.7.4 Inspection and Testing Requirements. The DG Lubrication System
will be inspected and tested during the regularly scheduled tests of the DCs.
Inservice inspection shall be performed in accordance with the ASME B&PV Code,
Section XI.

9.5.7.5 Instrumentation. A common trouble alara will be provided in the
main control room and individual alarms in the local panel for low oil pres-
sure, high and low oil temperature, high and low lube oil level, high filter
and high strainer differential pressures. Indication is provided in the main
control room and locally for oil pressure and oil temperature at the inlet to
the engine. Indication is also provided locally for lube oil level in the
crank case. The Lube Oil System indications and alarms are suumarized in

Table 9.5.7-2.
: ‘ﬂ{cr-s are
verified operable as described in Section 13.5.2.

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
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 DG engine. The on-engine
piping and components are design to DEMA requirements.

The following components are designed in accordance with manufacturer's stan-
dards:

1. Expansion joints

2. 0il-bath air intake filter and silencer
3. Exhaust silencers

& Air heaters/air coolers

5. Turbochargers

6 Valve for overspeed shutdown

All components are designed to seismic Category I requirements. In addition,

each 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).

9.5-52 Amendment 49
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reviev prior to fuel load. )
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j Question 430, 54N

Describe the instrumentation, controls, sensors, an! alarms provided for moni-
toring the diesel engine lubrication 0il 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
whan 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.
Revise your FSAR accordingly. (SRP 9.5.7, Part 111, item IC).

Response

Refer to Sections 9.5.7.2, 9.5.7.5, Table 9.5.7-2, Figure 9.5.7-1, —and-they l,‘9
—sosponse—to-QEOTITTT 5
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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. O0il flow is not monitored. 54N

Protective functions (including interlocks) for the DCs are discussed in Sec-
tion 8.3.1. “he low lube oil pressure protective function remains operatlonal
during periodic testing of the DCs. However, during operation of the DG this |4]

trip is automatically bypassed. The bypassed protective function is alarmed Q430.

in the main control room. S4N

The oil strainer may be manually bypassed for cleaning during operation. If
necessary for plant protection, the filter can be manually bypassed for a
short duration.

Alarm response procedures described in Sections 13.5.2.1 and 13.5.2.2 are 29
prepared for alarms associated vith this system. Information will be avail-

able to the operator to provide guidance in alarm response. Q430.

The system also includes a standby prelubricating and 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
turns off at 130°F rising, and an electric heater, which heats the lube oil to 4
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 rpm falls below 280. 4l

-

Essential cooling water at a flowrate of 300 gal/min is the source of cooling
vater for the lube oil coolers. Normal inlet tempersture for this water is
95°F while the normal outlet temperature is 115°F. Maximum inlet temperature
{s 115°F while the maximum outlet temperature is 135'F. Heat removal rate is
approximately 2,960,000 Btu/hr for the above conditicns which is technically ﬁ]
compatible with the engine manufacturer recommendaticns.

| a1
The engine is equipped with two low oil pressure shutdown svitches to stop the
engine, in the test mode, in case oil pressure drops to 30 psig, vhich could | 49
result {rom insufficient oil inventory. One of these switches is located in
the main header and the other one is located downstream of the turbocharger
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- | 4]
sing.

A sample of the lube oil is taken prior to the {nitial fill for analysis.

Subsequent samples are obtained from the prefilter drain or instrument bleed-
ing connections. If the sample fails to meet specifications, the lube oil is
drained through the permanent connections from the suxiliary skid routed out-

side the DGB to a truck via a fill station. A fill connection is also provid-
qd at this otction.j

41

:::——JLd 9.5.7.3 System Evaluation. The lube oil system for each DG is com-
pletely independent of the lube oil systems of the other DGs. Therefore,
failure of one lube oil system will result in loss of only one DG. The

9.5-51 Amendment 49
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Question 430. 100K

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 {ntervals. Specify the sampling
{ntervals (SRP 9.5.7, Part 1I)

wmmmmm

Cee Sewo 9.5 % 2.
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Question 430 99N

Assume an unlikely event has occurred requiring operation of a diesel gener-
ator for a prolonged period that would require replenishment of lube oil
without interrupting operation of the diesel generator. Provide the fol-
lowing:

a)

b)

c)

4)

a)

b)

c)

Vhat provisions will be made in the design of the lube oil IYIC:; to add
lube oil to the sump. These provisions shall include procedures or
{nstructions available to the operator on the proper addition of lube oil
to the diesel generator as follows:

1. How and vhere lube oil can be added while the equipment is in opera-
tion,

2. Particular assurance that the wrong kind of oil is not inadvertently
added to the lubricating oil system, and

3. That the expected rise in level occurs and is verified for each unic
of the lube oil added.

Verification tha® these operating procedures or instructions will be
posted locally Iu the diesel generator rooms.

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-
fication.

Verification that the color coded, or otherwise marked, lines associated
with the diesel-generator are correctly identified and that the line or
point for adding lube oil (when the engine is on standby or in operation)
has been clearly identified. (SRP 9.5.7, Parts II & III)

onse

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
0il and the type of lube oil to be used and will require the operator to
verify the expected rise in oil level.

The plant procedure for adding lube oil will be available for use at the
operator’'s work station.

Training on the Engineered Safety Feature (ESF) Diesel Generators (DGs)
will provide operators with sufficient knowledge of the Diesel Engine 0il

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.

d) The plant procedure for adding lube oil will contain adegquate insiruc-
tions such thet special markings will not be required.

Vol 2. Q&R 9.5-85N Amendment 49
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remaining DCs will be sdequate to safely shut down the plant or mitigate the
effects of a LOCA during LOOP conditions. A failure modes and effects analy- .
sis is provided in Tabie 9.5.5-2. |‘

9.5.7.4 Inspection and Tes:ing Reguirements. The DG Lubrication System
will be inspected and tested during the regularly scheduled tests of the DCs.
Inservice inspection shall be per.ormed in accordance with the ASME B&FV Code,
Section XI.

9.5.7.5 Instrumentation. A common trouble alarm will be provided in the 9

4N

sure, high and lov oil temperature, high and low lube oil level, high filter ,

and high strainer differential pressures. Indication is provided in the main
control room and locally for oil pressure and oil temperature at the inlet to |Q4C.

main control room and individual alarms in the local panel for low oil pres- 430.
2 t

the engine. Indication is also provided locally for lube oil lével in the 13
crank case. The Lube Oil System {ndications and alarms are summarized in .
Table 9.5.7-2. 41

Instruments are checked, calibrations are routinely performed and alaras are 29
verified 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
Exhaust System (DGCAIES) is designed to supply the DG engine with a sufficient
quantity of combustion air to snable it to perform jts 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. zho onicsn;im %
+s ANST 1. L,V
Biping and csmpgnency ere design to DENA Tequisemenceaud mests Auer 31,

7he followirg components are designed in accordance with manufacturer's stan-
dards:

1. Expasion joints
0il-bath air intuke filter and silencer

Exhaust silencers

2.
3.
4. Air heaters/air coolers
5. Turbochargers

6.

Valve for overspeed shutdown

All components are designed to seismic Category 1 requirements. In addition,
each DG and its associated Combustion Air Intake and Exhaust System is located

in a physically separated, tornado-, flood-, and missile-proof structure, ard

is protected from the effects of moderate line breaks (see Chapter 3). |4
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3. A single failure of the fire protection system could result in the un- 3
availabiliry of the sprinkler system for a given engine compartment. The
compartment ventilation system continues to be operational ensuring a Q430.
purge of the smoke from the affected compartment. The smoke is exhausted [36N
approximately 30 ft south and 43 ft above the elevation of the combustion
air intake louvers and, therefore, will tend to rise rather than be drawn
dovn to the air intake louvers. Aspects of fire fighting are identical

to those identified in 2 above. Until the closure of the thermal link k1
danpers the smoke will be vented on the north side of the DGB via the ofl
room exhaust fan and duct. The exhaust gas will be hot and will rise, P9

and as the 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). The 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 extinguished, smoke could potentially be carried around to
the north side of the DGB. The distance from the nearest ESF transformer 49
to the closest air intake is about 30 ft by the Halitsky method the oxy- Q430.
gen deficiency caused by a single ESF transformer fire is 16 percent. 61N
The engines will operate at oxygen deficiencies of up to 20 percent.

2. Engine Room Compartment Fire - By the above wethod 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 Reguirements. The DGCAIES will be in-
syected and tested during the regularly scheduled testt of the DGs. The in-
strumentation 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 j41
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-
trol panel for intake air manifold temperature, turbucharger inlet and outlet
air temperature, individual cylinder exhaust temperiture, and intake air mani-

WEe, 14 pressure.
| i:;;;é}-—-qp
" R Axiliary Steam System

9.5.9.1 Design Bases. The Auxiliary Steam (*7' "3+ m is designed to
cperate independently from the main turbine therm,l ' :' team systems. The
system is shown on Figures 9.5.9-1 through 9.5.9-4 Tne ... system includes

two boilers with a design capacity of 290,000 1bs/hr of steam at 235 psig and 4l
419°F. :
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The faitial calibraction frequency for the instruments associated with
“aidly Wi the combustion air intakc and exhaust system will be at least once

every 18 months. This frequency may be revised based on evaluations
5 eof factors such as plant operating experience, industry experience,

@ad vendor recommendations.

The operator action required following slars actustion will be

T, specified 1n the acnunciator response procedure which {s currently
ender development., These actions will be consistent with the

= sanufacturer’s guidelines. This procedure will be availabdle for

reviev prior to fuel load.
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Question 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, ltem
1 and 4).

esponse

See Section 9.5.8.5. Jda-eddivienr—

The calibration program for the instrumentation, controls, sensors, aﬁw
alarms i{s under development and frequencies for these activities have nol{

been determined. This information will be available for review prior o
fuel load.

The operator action required following alarm actuation will be specified
{n the annunciator response procedure which is currently under develop-
ment. These actions will be consistent with the manufacturer's guide-
lines. This procedure will be available for review prior to fuel londj

Q&R 9.5-27 Amendment 49
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-4 Air from outside the DGB is drawn through fixed louvers and the intake air
(.J filter. These louvers are surrounded by a missile wall barrier such that an

external missile cannot penetrate and cause damage to any of the DG compo-
nents. The louvers are located above the design flood level.

Codoon b'..,‘. ‘,\J 3.,.‘.“ “y“?l‘f‘ ‘“* a® ?

Liquid nitrogen, #8 stored in outdoo tanks at the STP site in the 4

Bulk Gas Storage Facility. An analysis huas bee erformed which shows that in

* the unlikely event of an instantaneous rupture ofAthese tuaks the resulting ges
Coacentrabions ot the DG air intake would et adiewsel stted D& Under #uesecondi-
tions, the engine is still capable of carrying its tatcdéoad. The following

assumptions were used in the analysis: | P
7. The BG.'s wi il opermia ot on oxggan o‘:‘ﬂ‘ca-u\cd, of o :.P‘;;’,,.;,d‘
1. Distance from the tanksto the DG air intake, 486 ft o S
-
2. 11,000 gallons of liquified N, 5D 0 Staadord cubic foet (SC‘)ICQ:_ y20geee
SCF Wy F " . | 49
3. Plume dupl'ﬁﬂ‘( using the methodology 'a Nué¥Fs -0570
Cquebrons
4. Pasquill Type F meteorology
. 5. Air intake 65 ft above grade
- . -air 5
p\sgﬂ’"\‘ 6. er\y plume tise c.v,.h.._.\, & !ralvhr Haan-o 34“
The following is an assessment of the influence of diesel exhaust gases and
( smoke From Fires Ta nwba kwlli\l; which covld abfedt e o'.r.h-.n of e D&t
1. As shown in Figure 1.2-10 the diesel exhaust is discharged to atmosphere
through the north wall of the diesel generator building. -ARalysie—re—< 3%

:E\W‘V'“;MWW,, g Ao ik e L

T 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 radvaste control room in the MAB. Release of l
halon from these buildings would be a controlled operation. No fire 30
extinguishing gaseous medium i{s used for fire protection for the DGB. - Q4:

56
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
connections with access to the deluge valve immediately adjacent to the

A .6 DCB, in case of a single failure of the sutomatic deluge system.
Leor 1-"‘“
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or FOST reem .

3. A single failure of the fire protection system could result in the ::)r' -
availability of the sprinkler system for a given engine compartment,” The .30
compartment ventilation system continues to be operational ensuring a 32‘ .
purge of the smoke from the affected compartments. The smoke is exhausted ’
approximately 30 ft south and 43 ft above the elevation of tue combustion

“air Intake louvers Hor all DE compsctments excgl the FOIT revms.
i (Aspects of fire fighting are identical amtae

to those identified in 2 above ) Until the closure of the thermal link ‘“ch?'

dampers the smoke wil Pe vented the north side of the DGB via the oil
room exhaust fan and duct. . This exhaust-will be b.udk\& for tae ellecis o’f’

Cp-w*n-ﬂ" Lrmes Tasrde e Dbo. Bwu--\d. D’S“Tt'

[ﬂx analysis using the methods of James Halitsky in "Cas Diffusion Near Build- ?“_r <
ings" was performed (See Reference 9.5.8-1). The results indicate that the © ﬂic
following 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
the north side of the DGB. The distance from the nearest ESF transformer 49

to the closest air intake is about 30 ft.by the Halitsky method the oxy- Q430.

gen deficiency caused by & single ESF transformer fire is 16 percent. 61N

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.

FOST Room Fire - By the above method the oxygen deficiency for the DGs
would not exceed 5.3 percent as the result of a FOST room fire.

9.5.8.4 Inspection and Testing Requirements. The DGCAIES will be in-
spected and tested during the regularly scheduled tests of the DGs. The in-
strumentation provided to monitor the combustion a‘r 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 |‘1
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- 3%
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 1bs/hr of steam at 235 psig and 41
<19°F.
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The rtesults gndicate that the nitrogen and hydrogen comcen-
trations at the DG intake will be negligible, due to .,,,.\r."
the buoyancy of the plumes, jhe carbon dioxide con- ‘pﬂ:
centration) approximately (9.3% reductna of the orgyrase '&@

s Aol bo be \b-ka andd will rasutt oa

L“# ‘OBII

A southerly wind would cause the DG exhaust to be captured
in the suxiliary building wake cavity. But the DG exhaust
would undergo & 55 fold dilution within this wake cavity
and therefore would not adversely impact DG operation.

I+ sueutld be nohed credit was not taken in Phese evaluations
for the buoyancy of the hot DG exhaust. Smoke from fires L
in buildings surrounding the DG building ore lswackol oy Yue M S axhas

Whted u-\&Ys at least a 10.5 fold dilution in the building wake cavity

S e —

and therefore will not adversely affect DG operation.

ff\& r-+ “C"

Smoke exhausted from this outlet would be diluted by a
factor of 39 in the building wake cavity and therefore
will pot affect DG operation. Furthersore, the fire
dazmpers will cloge WAL, a

will o0t b only 8 Uini0 girne 9. Fome.



STP FSAR @

Figure 1.2-10 shows the diesel generator exhaust stack extending above the

roof. The FSAR text does not specify whether this portion of the exhaust

stack is protected from tornado missiles. Separation of the exhaust stacks

does not constitute adequate protection. It is our position that the d’esel \
generator exhaust stacks be tornado missile protected. : \

Question 430.60N

\

Response : \\\
The—respumsE-UTT-bePrOvIOET GPOT fimatiretionof designS —— R | 49
Fi6uee [.a-Jo Has BEEN Mobified T kel

THE %:rdp'esu;u, rie Dicsel GENEgRTIR \
Ax NausT Now EX1TS THE Moarh wawe of rHe PGB

AY €LeVr77em 'Sia:' For fucther dscussion see Sectna §.5.62.

N
i
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9.5.8.2 System Descrigfion. A schematic of the DGCAIES is shown on
Figure 9.5.8-1. The relative location of system equipment in the facility is
shown on Figure 1.2-10.

STP FSAR

Each DGCAIES consists of: .

Combustion air intake filter and silencer (oil-bath type)

Exhaust silencer Ikl
Cozbustion air manifold

Exhaust manifold

Turbocharger

Air hea-ers/air coolers (one each per cylinder bank)

\IQV!’U?J?‘

. Connecting piping and expansion joints

8. 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 |)
limited to prevent the entry of rain or snow, thus eliminating the possibility |os0,
of clogging the air intake or othervise 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 {s dravn i{n through the combustion air intake filter and silencer and

£lovs through the connecting piping and expansion joints to the overspeed
shutdown valve and into the compressor stage of the turbocharger. From the |4!
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 gases are released into the exhaust manifold and into the turbine

of the turbocharger. The exhaust gases expand through the turbocharger tur- 2
bine and flow through the interconnecting piping and expansion joints to the Qu0.-
exhaust silencer. From the silencer, the exhaust gases are routed out of the | ae
DGB, via a Wﬂﬁr—m (See Fi roﬂ\J;O). ﬂl&r@ (3

W | ri'4 w-p”chukhl eS &b oboun &N P .

The overspeed shutdown valve located in the turbocharger is controlled by the |
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 & positive shutdown.

9.5.8.3 Safety Evaluation. The Combustion Alr Intake and Exhaust System
for each DG is completely independent of the Intake and Exhaust System of the
other two DGs. 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 LOCA in the event of |“
a coincident LOOP.

9.5-53 Amendment &9
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pescribe with the aid of drawings, the bulk hydrogen storage facility {nclud-
ing its location and distribution system. Include the protective peasures
considered in the design to prevent fires and explosions during operations
such as £111ing and purging the generator, &% vell as during normal opers-

qution 040.37

!! 320?‘!‘

pulk hydrogen storage is discussed in the Fire

location of the bulk gas Storage rea is morth £ the Unit 2 gurbine and is
ghown on Figure 3-49 of the FHAR. p.2 )y provides protective measures
for safety-related systeas from fires and explosions from the bulk gas STOTAge
area. ;

ards Analysis Report. The

iIn order to preclude the possibility of hydrogen explosions in the generator, "
the generator is purged with €O, prior to £411ing vith hydrogen before oper-
ation or prior to opening the .zmntot to the atmosphere following shutdown.

1n addition, generator wvents are equipped with flame arrestors to prevent

flase from being carried into the generator oF vent pipe during hydrogen
wventing.

Apendzent 51
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D.2.b.

4.2 COMPARISON TO APPENDIX A OF APCSS 9.5-1

APPENDIX A OF APCSE 9.5-1

Control of Cowbuetibles

Safety-related systems should be isolated or
separated from combustible materisls. When
this is not possible because of the nature of
the safety system or the combustible material,
special protection should be provided to
prevent & fire from defesting the safety system
function. Such protection may involve a
combination of sutomatic fire suppression, and
construction capable of withstanding and
containing & fire thet consumes all

combust ibles present. Exasples of such
combustible materials that mey not be separable
from the remainder of its systew are:

(1) Emergency diesel generator fuel oil doy
tanks

{2) Turbine generator of! and hydravlic
control fluid systems

(3) Resctor coolant pump lube oll systems.

BSulk gas storage (either compressed or
cryogenic), should not be permitted inside
structures housing safety-related equipment.
Storage of flammable gas such as hydrogen,
should be located outdoors or in separaste
detached buildings so that » fire or explosion
will not adversely affect any safety-related
systems or equipment.

B.2.b.

sT®_rosiTion

Control of Combustibles

Safety-related svetems are normally separsted
from combustible materiale, Where this is not
possible, special precautions sre taken to
ensure that a postulated fire will not affect
more than one of the three trains of safe
shutdown equipment.

YYH4 d1S

Bulk gas storage is defined as & single tank in
excess of 400 cubic feer, and is not permitted
within safety-related structures. An ares is
designated for the locetice of bulk gas
containers, north of the Unit I Turbine
Building (See Figure 3-49),
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4.2 COMPARTSON TO APPENDIX A OF APCSE 9.5-1

APPENDIX A OF APCSS 9.53-1

0.2.5.(Cont"d)

(Refer to WFPA S0A, “Caseocus Wydrogen
Systems.”)Care should be taken to locate high
pressure gas storage contaimers with the long
sxis parallel to building walle. This will
minimize the possidility of wall penetration in
the event of & container feallure. Use of
compressed gases (especially flammable and fuel
gases) inside buildings should be controlled.
(Refer to NFPA 6, “Industrial Fire Loss
Prevention.”)

D.2.b.

sTe_rostTion

(Cont'd)

Wydrogen used in Seiemic Category I structures
is supplied by lines which are Seismic Category
11/1 to maintain structural integrity. Only
seal-welded piping is used,

Only two appreciable quantities of
high-pressure gas cylinders are located within
any safety-related building. One set is th
cylinders used to store the Halon 1301 for the
fire protection of the computer room and relay
room. These cylinders are installed in a swall
room in the Electrical Auxiliary Building. The
walls, floor, and ceiling of this room are made
of reinforced concrete., The other set of
high-pressure cylinders is used to store the
breathing air.

Small quantities of flammable gas stored in
high pressure cylinders are used in the
rad-chem lab and the counting rooms at
Mechanical Auxiliary Building El, &41', Only
those cylinders in service will be located
there; spare cylinders will be stored remote
from Safety Category I buildings.

The use of other compressed gases w.chin
safety-related buildings, particularly those
geses used for welding or cutting, will be
sdwinistratively controlled.

¥VH4 d1S
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All bypass valves fail closed on loss of control plower/instrument air. They

are prevented from opening if the condenser is not available. Condenser
availability is defined as adequate vacuum in at least two of the condenser 39
shells and vhen at least one circulating water pump is running. If the con-
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 i{s 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-
matically removed to permit proper system operation. JT~S&ELY

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.

The effects of a malfunction of the Turbine Bypass System equipment and the

effects of such failures on other systems and components are analyzed in 40.39
Section 15.1. A component failure mode and effects analysis is presented in |39
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.

The turbine bypass lines will be examined prior to operation (Chapter 14) 39
according to ANSI B31l.1. The turbine bypass lines will be hydrostatically
tested to confirm leaktightness.

10.4.4.5 Instrumentation Application. The turbine bypass control is |39
discussed in Section 7.7.1.8, and a block diagram of the control system s
shown on Figure 7.7-8. . ;

Provisions have been made to control the steam dump valves from the control P9
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
cooldown. Load rejection and turbine trip controllers ivé provided to reduce
the effects of the transient imposed upon the Reactor Coolant System during
sudden load rejections or turbine trips.

Each steam dump valve is provided with status lights in the control ruum 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-
GQuate condenser vacuum in tvo of three condensex.shells exists or circulating
vater flow is lost.

10.4.5 Circulating Water System
10.4.5.1 De ign 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
steam cycle rejected heat (See Section 2.4,11.5) and return the water to the pe

- 10.4~9 Anendment 39
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STP FSAR

All bypass valves fail closed on loss of control plower/instrument air. They

are prevented from opening 1f the condenser is not available. Condenser
availability is defined as adequate vacuum i{n at least two of the condenser 39
ghells 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
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 1is
provided upstream of each bypass valve. The bypass lines are normally stag-

nant and therefore produce condensate continuously. This condensate is auto-
matically removed to permit proper system operation.

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.

The effects of a malfunction of the Turbine Bypass System equipment and the

effects of such failures on other systems and components are analyzed in 40.39
Section 15.1. A component failure mode and effects analysis is presented in '39
Table 10.4-4,

]-EE!==££JIb.6.6.L Test  and In-Eoctionsl

The isolation valves will be closed an
the bypass valves checked for performance and timing vith remote operation.
The bypass valves will also be operated during startup and during shutdown,

The turbine bypass lines will be examined prior to operation (Chapter 14) 19
according to ANSI B3l.1. The turbine bypass lines will be hydrostatically
tested to confirm leaktightness.

10.4.4.5 Instrumentation Application. The turbine bypass control is |39
discussed ‘n Section 7.7.1.8, and a block diagram of the control system is
shown on F.gure 7.7-8.

Provisions have been made to control the steam dump valves from the control P9
room by utilizing a steam dump eratin]l mode selector switch, A steam header
pressure controller 1s provided to moculate the dump valves during startup,
cooldown, or hot standby operation. A control svitch in the control room
provides for bypassing the low Reactor Coolant System T interlock during
cooldown., Load rejection and turbine trip controllers &FE provided to reduce
the effects of the transient imposed upon the Reactor Coolant System during
sudden load rejections or turbine trips.

Each steam dump valve is provided with status lights in the control room to
{ndicate 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
vater flow is lost.

10.4.5 Circulating Water System

10.4.5.1 Design 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
steam cycle rejected heat (See Section 2.4.11.5) and return the water to the P9

10.4~9 Amendment 39
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In section 10.4.4.4 you have discussed tests and {nitial field {nspection and
{nservice testing and inspection, but mot the frequency of {nservice testing
and inspection of the turbine bypass system. Provide this {nformation in the
FSAR. (SRP 10.4.4, Part 1)

Response
/)’-
( The inservice tests and inspections of the turbine bypass systea will be 9

ted at least once every 11:_:\21-
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Kurl H Strauss

CONSULTANT
PETROLEUM FUELS

116 HOOKER AVENUE
POUGHKEEPSIE. NEW YORK 12601
(914) 4541454

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 0.0l to §
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
sencitivity 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%

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,

Very truly yours,







SUMMARY OF DIESEL GENERATOR ™ERFORMANCE METHODOLOGY

Introduction

This apalysis will demonstrate that the function of the diesel

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 wore than 20 pcrc-ﬁi. The following

cases were analyzed: 7 wlich 15 equivalest do & oOvyjen

: (7 %,

e Recirculation of diesel generat r exhaust concenbration o

e Fire inside the diesel generator building

e Fire inside the turbine generator building, the mu\wuus\
suxiliary building, and the electrical auxiliary building

e Storage tank rupture = '2' coz. gt:lz

Recirculation of Diesel Generator Exhaust

The diesel generator exhausts are 8 meters above the diesel
generator intaizs on the same side (north side) of the diesel
generator bullding:

D EANANST "11-
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Hence, there is a possibility that the diesel generator exhaust
could be recirculated into the diesel generstor air intakes. 1f
the oxygen cencentration of the inlet air is reduced by more than
2? percent, the efficiency of the diesel generators (DGs) will be
affected.

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, Under calm
conditions, the buoyancy of the hot exhaust (950°F) and the high
exhaust velocity (165 ft/sec) would preclude any entrainment of
the exhaust into the DG air 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
pluse 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 cavity:

C= &k V.

AP u

(Equation l)'




vhere C = concentration (vol/vol)

k = coefficient ranging from 0.2 to 2.0
for conservative results, k was assumed to be 2.0

A = cross-sectional area of the building causing the
building wake

u = vind 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 wodificacion of the equation shown in Randerson (1984)
which gives the concentration wvithin wake cavities as:

8...%_9; (Equation 2)

vhere X = concentration (‘l/la)
Q = source term (g=/sec)

and othir factors are the same as in Equation 1. Since we do

pot baow the exact composition of the constituents in the diesel
exhaust or fires, we simply replace the Q term with V_ to give

a volume for volume concentration instead of an actual concen-
tration in gm/m”. Similar equations for determining concentrations
in the area created by a building wake sppear in Slade (1968) and
the ASHRAE Handbook (1985).

Next, the conditions which cause building wakes near the DG building
vere idestified. These c.crespond to a wind speed of 3 m/sec 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
vind dicrections. The worst case conditions result with a wind from
the south and a wake created by the auxiliary building. This build-
ing has the smallest cross sectional area and therefore the DG exhaust
wvould be less diluted under these conditions. Using Equation 1 and
the conservative assumption that the DG exhaust is at ambient temp-
erature (the plume is not buoyant) and all of the exhaust 1is captured
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 ad ely affected by this case.

Another case which was evaluated was assuming a wind coming from

the ncrth, vhich does not create a building wake, but could push

the DG exvaust back tovard the DG air intake. We know that qeemis Wias & %
fold ailution of the DG exhaust is necessary so as not to displace

the oxygen concentration in air by more than 20 percent. Using the

following equatlon (Randerson, 1984) which calculates the dilution

from exhuast vents on roofs and sides of buildings:

. 2
Datn L:L-!‘—L (Equation 3)
3

This 15 grevky i te 5§ fold dilobion 4hpeshold Ak s
ejd\vq'tﬂt‘ 4 = 20% .‘,3"‘ ‘.;ﬂoco-un#.



where Dnin = minimum dilution needed (5)
u = wind speed (10 m/sec or 33 ft/sec) 3
V‘ « voluzetric flow rate of DG exhaust (55,500 ft /min)
5 e distance between exhaust and intake points (ft)

we rearra ged 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 jet 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 (Perry & Chiltom, 1973):

'c -k no vo (Equation 4)
-

= jet center line velocity, ft/sec
= iritial jet velocity, ft/sec
= diameter of jet, ft

= distance from jet discharge, ft
k =6.2forV = 33 to 120 ft/sec

vc
vO
no
5

The calculated jet center line velocity at a distance of 18 feet

1s 153 ft/sec. Therefore, a wind speed of 153 ft/sec or 47 m/sec

is r _.essary to stop and oppose the fet plume. At lower wind speeds,
the jet plume will travel a greater distance and more dilution will
occir. Therefore, this case will also not adversely affect opera-
tion of the DG intake air system:

Fire Inside Diesel CGenerator Building

A failure of the fire protection system could result in the unavail-
ability of the sprinkler system for a given engine compaitment The
FosT compartment mtihtiows:m would continue to coperate to
purge smoke from the affe:tedjcompartment. The smoke 17 exhausted frem e FosT
at a location about 5 m above the DG intake system until ihe fire
dazpers close.Bir Eresin &l etuer DG compoitments, the smoke weu'd e
exhausted at a location 30 feet south and 43 feet above the DG air
intake louverss 7his second situation is not the limiting condition-
and is bounded by the previous analysis, because of the volumetric $e eralac
flow rate and long distance from the DG intake. [ However, the case ‘“‘“M.A,E»(
where smoke is exhausted 5 m above the DG intake will be exauined m.“(.‘hl.
in more detail below. oy
nov

The ventilation exhaust from :7(00 FosT” ¢ompartment 1is

1500 cfm. Using Equation 3, a’wind speed of 2 m/sec and a sep-
aration distance ¢f S m, the minimum dilution at the DG intake

is a factor of 73, which is wmid above the threshold value oF 5
which affects DG operatiocn. Furthermore, the fire dampers will

close within a few seconds and the smoke will ne \01" e umh.ﬁ..

— ~m.
o '_stf.‘




Fires In Surrounding Buildings

Smoke exhausted from the mormal HVAC syste s of the turbine generator
building, the”™% *'§lixiliary building and the electrical auxiliary
building could petentially be entra.ned intc the DG intake, thereby
adversely affecting DG operation. According to !quatiotﬂ. the vorst
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 cfm from the mechascal
suxiliary buildiny and & building wake created by the suxiliary
building (wind from the south or southeast). The calculated smoke
concentration will undergo a 10.5 fold dilution within the building
vake cavity and therefore will nmot adver ely affect DG performance.
Fires in the turbine generator builidng and electrical suxiliary
building result in even lower smoke concentrations.

Storage Tank Rupture

An analysis m‘.l;:rfor-d 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 aout 161 m from the DG intake. For the liquid nitrogen

and gasecus hydrogen tank accidents, Briggs (1969) plume rise

equations were used to take into account the buoyancy of lighter~

than-air gases and the equations given in NUREG-0570 were a lied Hors. This -c'““‘L
to determine plume concentrations at the DG intake. [ For the carbon ks bees discnstes
dioxide tank accident, the Bechtel standard TOXCAS program, which it D T Wi

also uses the equations given in NUREG-0570, was rum to determine N
the carbon dioxide concentration at the DG intakes. The results ::;:;‘zf P
are presented below.s In all cases, mo—edverse—impect_on-DC-eper- .«..,m*,
avclear p-o}.ﬁ}i

The “--.‘4"'3 ovy ¥n toumb;‘iﬂ s 16.7%.
C‘l‘."“‘ OI\’ o

Storage Tank Rupture Concentration at Coucentration al +he
Storage Tank Rupture DG Intake (%) D6 T-he (%)
Nitrogen 0.0 ‘2.0
Carbon Dioxide 19.3% -9
HBydrogen 0.0 4.0

0‘: “'!'\t r-—f"v" He Oxy Jen conccn“ﬂﬁ"’
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FLOW AND DIFFUSION NEAR OSSTACLES

Ha gt pElE ..I 2 unR U
SPIAY ?.__ mm .mmmm:._;r“ mwm_ :
SRR LT H T :
i g et e
mmmn n.qumw: w“ wa_m.m_ M“ mmu* h :
ﬂww mmwm:m_. & } M w hm o> m 514 “
Hfiz = £ ¢ ..m....".h.m.m“....-
m_:= .Emﬂ thb _.ww_? i = ihl we b 5
i
w ¢ il NI .m_ 3 _um ﬁ.n i
"k ji e bl gl Y
LT T
i 5K i .&....ﬂ 5 izt
K 1 P_ _.....uh o IR
R il I ¢ 403 it __J._
T B e R

o L h Yol o i b et
‘ g % ) . o b3 3
Ve ' ST v ey CLENREY e % PR oy



